





FRFTC/97.110














Frame Relay Forum Technical Committee 


Contribution











Subject:	Revisions to FRF.10


	








Contact:	Geoffrey Mattson


	Bay Networks


	2 Federal St.


	Billerica, MA  USA


	Phone +1-508-436-3906


	FAX +1-508-670-8760


	gmattson@baynetworks.com


	








Date:	 11/12/97-11/14/97





Location:	San Diego, CA





Distribution:	Participants in the Frame Relay Forum Technical Committee.


	





Abstract:	This contribution is shows proposed text changes to the FRF.10 thus far as a result  of  the last meeting. The changes include the inclusion of the TNS and the addition of a mandatory RESTART message upon intitialization. Thanks to Bill Coutts of Ascend and David Sinicrope of IBM for initiating these changes.


	








Notice:	This contribution is presented by Bay Networks to the Frame Relay Forum as a basis for discussion. This should not be construed as a binding proposal on Bay Networks. Specifically, Bay Networks reserves the right to request amendments/modifications to the proposal in the future.


 








�



TABLE OF CONTENTS





� TOC \o "1-3" �1. Introduction	� GOTOBUTTON _Toc379187490  � PAGEREF _Toc379187490 �2��


1.1 Purpose	� GOTOBUTTON _Toc379187491  � PAGEREF _Toc379187491 �2��


1.2 Definitions	� GOTOBUTTON _Toc379187492  � PAGEREF _Toc379187492 �2��


2. Relevant Standards	� GOTOBUTTON _Toc379187493  � PAGEREF _Toc379187493 �2��


3. Implementation Agreements	� GOTOBUTTON _Toc379187494  � PAGEREF _Toc379187494 �4��


3.1 Scope of Agreement	� GOTOBUTTON _Toc379187495  � PAGEREF _Toc379187495 �4��


3.2 Physical Layer	� GOTOBUTTON _Toc379187496  � PAGEREF _Toc379187496 �4��


3.2.1 DS1 Interface (1544 kbit/s)	� GOTOBUTTON _Toc379187497  � PAGEREF _Toc379187497 �5��


3.2.2 ITU Recommendation G.703 (2048 kbit/s)	� GOTOBUTTON _Toc379187498  � PAGEREF _Toc379187498 �6��


3.2.3 ITU Recommendation G.704 (2048 kbit/s)	� GOTOBUTTON _Toc379187499  � PAGEREF _Toc379187499 �6��


3.2.4 DS3 Interface (44.736 Mbps)	� GOTOBUTTON _Toc379187500  � PAGEREF _Toc379187500 �6��


3.2.5 E3 Interface (34.368 Mbps)	� GOTOBUTTON _Toc379187501  � PAGEREF _Toc379187501 �6��


3.2.6 High Speed Serial Interface (HSSI)	� GOTOBUTTON _Toc379187502  � PAGEREF _Toc379187502 �7��


3.2.7 ITU V.36 / V.37 (1988) Interface (2-to-10 Mbps)	� GOTOBUTTON _Toc379187503  � PAGEREF _Toc379187503 �7��


3.3 Data Transfer	� GOTOBUTTON _Toc379187504  � PAGEREF _Toc379187504 �8��


3.3.1 Inter-Frame Time Fill	� GOTOBUTTON _Toc379187505  � PAGEREF _Toc379187505 �8��


3.3.2 Frame Relay Information Field (Q.922 Annex A Sect. A.2.5)	� GOTOBUTTON _Toc379187506  � PAGEREF _Toc379187506 �8��


3.3.3 Address Field Variables	� GOTOBUTTON _Toc379187507  � PAGEREF _Toc379187507 �8��


3.3.4 Congestion Control	� GOTOBUTTON _Toc379187508  � PAGEREF _Toc379187508 �9��


3.3.5 Consolidated Link Layer Management (CLLM) Message(Q.922 Annex A Sect. A.7)	� GOTOBUTTON _Toc379187509  � PAGEREF _Toc379187509 �10��


3.4 Permanent Virtual Connection (PVC) Management Procedures	� GOTOBUTTON _Toc379187510  � PAGEREF _Toc379187510 �10��


3.5 Switched Virtual Connection (SVC) Signaling  Procedures	� GOTOBUTTON _Toc379187511  � PAGEREF _Toc379187511 �10��


3.5.1 Numbering Plans	� GOTOBUTTON _Toc379187512  � PAGEREF _Toc379187512 �10��


3.5.2 X.76 Section 10.1 - General	� GOTOBUTTON _Toc379187513  � PAGEREF _Toc379187513 �10��


3.5.3 X.76 Section 10.3  -  State Definitions	� GOTOBUTTON _Toc379187514  � PAGEREF _Toc379187514 �11��


3.5.4 X.76 Section 10.4 - Message definitions	� GOTOBUTTON _Toc379187515  � PAGEREF _Toc379187515 �11��


3.5.5 X.76 Section 10.5 - General message format and information element coding	� GOTOBUTTON _Toc379187516  � PAGEREF _Toc379187516 �12��


3.5.6 X.76 Section 10.6 -  Procedures	� GOTOBUTTON _Toc379187517  � PAGEREF _Toc379187517 �14��


3.6 Switched PVCs	� GOTOBUTTON _Toc379187518  � PAGEREF _Toc379187518 �15��


3.6.1 Aspects of SPVCs	� GOTOBUTTON _Toc379187519  � PAGEREF _Toc379187519 �15��


3.6.2 NNI Resilience Using SPVCs	� GOTOBUTTON _Toc379187520  � PAGEREF _Toc379187520 �17��


3.6.3 SPVC Reference Model	� GOTOBUTTON _Toc379187521  � PAGEREF _Toc379187521 �17��


3.6.4 SPVC-to-SPVC Interoperability	� GOTOBUTTON _Toc379187522  � PAGEREF _Toc379187522 �18��


3.6.5 SPVC-to-SVC Interoperability	� GOTOBUTTON _Toc379187523  � PAGEREF _Toc379187523 �20��


4. Attachment	� GOTOBUTTON _Toc379187524  � PAGEREF _Toc379187524 �22��


��
Introduction


Purpose


This document is a frame relay switched virtual connection (SVC) network-to-network interface (NNI) implementation agreement. The agreements herein were reached in the Frame Relay Forum, and are based on the relevant frame relay standards referenced in Section 2.0. They address the optional parts of these standards, and document agreements reached among vendors/suppliers of frame relay network products and services regarding the options to be implemented.


Except as noted, these agreements will form the basis of conformance test suites produced by the Frame Relay Forum.


This document may be submitted to different bodies involved in ratification of implementation agreements and conformance testing to facilitate multi-vendor interoperability.


Definitions


Network-to-Network Interface (NNI) - the Network-to-Network Interface is concerned with the transfer of C-Plane and U-Plane information between two network nodes belonging to two different frame relay networks.


Must, Shall, or Mandatory - the item is an absolute requirement of this implementation agreement.


Should - the item is highly desirable.


May or Optional - the item is not compulsory, and may be followed or ignored according to the needs of the implementor.


Not Applicable - the item is outside the scope of this implementation agreement.


Relevant Standards


The following is a list of standards and implementation agreements on which this frame relay NNI implementation agreement is based:


ITU Recommendation I.233.1 - Frame Relay Bearer Services, 1991.


ITU Recommendation I.370 - Congestion Management for the ISDN Frame Relaying Bearer Service, 1991.


ITU Recommendation I.372 - Frame Relaying Bearer Service Network-to-Network Interface Requirements, 1992.


ITU-T I.555 - Interworking between FMBS and Other Services, 1993.


ITU Recommendation Q.922, ISDN Data Link Layer Specification for Frame Mode Bearer Services, 1991.


ITU-T Recommendation Q.933, DSS1 Signaling Specification for Frame Mode Basic Call Control, ITU, Geneva, March, 1993.


ITU Recommendation G.703 - Physical/electrical characteristics of hierarchical digital interfaces, 1988.


ITU Recommendation G.704 - Synchronous Frame Structures used at Primary and Secondary Hierarchical Levels


ITU Recommendation E.164 / I.331 - Numbering Plan for the ISDN era.


ITU Recommendation V.36 - Modems for synchronous data transmission using 60-108 kHz group band circuits.


ITU Recommendation X.121 - International Numbering Plan for Public Data Networks, 1993. 


ITU Recommendation X.76 - Network-to-Network Interface Between Public Data Networking Providing the Frame Relay Data Transmission Service, 1995. 


Draft Amendment 1 to ITU-X.76 (SVC Part), 1996.


Frame Relay Forum FRF 2.1- Frame Relay Network-to-Network Implementation Agreement, July 10, 1995


Frame Relay Forum FRF.4, User-to-Network SVC Implementation Agreement, January 5, 1994.


ANSI T1.403 - Carrier to Customer Installation DS1 Metallic Interface, 1989.


ANSI T1.107a - Digital hierarchy - supplement to formats specifications (DS3 format applications), 1990.


ANSI/TIA/EIA-612-1993, Electrical Characteristics for an Interface at Data Signaling Rates up to 52 Mbit/s.


ANSI/TIA/EIA/-613-1993, High Speed Serial Interface for Data Terminal Equipment and Data Circuit-Terminating Equipment.


�
Implementation Agreements


Scope of Agreement


This implementation agreement applies to SVCs over Frame Relay NNIs and to SPVCs. It is applicable at NNIs whether both networks are private, both are public or one is private and the other public. 


� EMBED Word.Picture.6  ��� 


Figure 1�Reference Configuration





Physical Layer


The recommended physical layer network-to-network interfaces (NNI) supported by frame relay network equipment are based on ITU-T / CCITT (International Telegraph and Telephone Consultative Committee) Recommendations and American National Standards. This section provides a description of the recommended physical layer interfaces that may be supported by frame relay network equipment. This section is not intended to be used for frame relay conformance testing. Interfaces other than those listed below may be used where appropriate (e.g., ISDN, etc.). If the recommended interfaces are used, they should be implemented as follows:


DS1 Interface (1544 kbit/s)


ANSI T1.403-1989 Carrier to Customer Installation DS1 Metallic Interface: 


This specification will be followed, with the following exceptions:


Section 2.2 - Other Publications: The reference to ITU, Red Book Q.921 Recommendation is replaced by "ITU, Blue Book, Volume VI - Fascicle VI.10, Recommendation Q.921, Digital Subscriber Signaling System No 1 (DSS1), Data Link Layer.”


Section 5.3.1 - Transmission Rate: The rate variation up to +/- 200 bit/s is not applicable.


Section 6.1 - Framing Format General: The Superframe (SF) format is not applicable. 


Section 6.3 - Superframe Format: This section is not applicable. 


Section 7. - Clear Channel Capability: The text in this section is replaced by the following: To provide DS1 Clear Channel capability (CCC), a DS1 signal with unconstrained information bits is altered to meet the pulse density requirement of 5.6. The method used to provide DS1 CCC is B8ZS. This method shall be used in both directions of transmission. 


Section 8. - Maintenance: The mention of SF format and the associated note 4 is not applicable. 


Section 8.1 - Yellow Alarm: Item 1 of the list (Superframe format) and associate note 5 are not applicable. In the same section; item 3 of the list, is applicable to ESF only. 


Section 8.3.1.1 - Line Loopback Using the SF Format: This section, including note 6, is not applicable. 


Section 8.4.3.3 - Format of Message-Oriented Performance Report: The sentence before last: "Throughput of the data link may be reduced to less than 4 kbit/s in some cases" is not applicable. 


Section 8.4.5 - Special Carrier Applications: Item 3 of the list and note 12 are not applicable. 


Table 2 - Superframe Format: This table is not applicable. 


Table 3 - Extended Superframe Format: The portion of the table "Signaling Bit Use Options" and notes related to Option T, Option 2, Option 4, and Option 16 are not applicable. 


In addition to ANSI T1.403, portions of ITU Recommendations G.703 and G.704 relating to 1544 kbit/s interface are used. Exceptions to Recommendations G.703 and G.704 are listed below:


ITU Recommendation G.703


The sections related to the 1544 kbit/s interface in this Recommendation apply with the following exception:


Section 2.5: The current text is replaced by: `The B8ZS code shall be used because connecting line systems require suitable signal content to guarantee adequate timing information.'


ITU Recommendation G.704


The sections related to the 1544 kbit/s interface in this Recommendation apply with the following exceptions:


Section 2.1.3 - Allocation of the F-bit: The current text is to be replaced by: `Table 1/G.704 provides the recommended F-bits allocation.'


Table 1/G.704: In the column `For character signal', all instances of `1-7' are replaced by `1-8' (related bits are: 966, 2124, 3282 and 4440). 


 The column `For signaling' is not applicable.


 The column `Signaling channel designation' is not applicable. 


Table 2/G.704: The table is not applicable. 


Section 2.1.3.1.1 - Multiframe alignment signal: The section starting with `...as well as to identify.' to the end of the sentence is not applicable. 


Section 2.1.3.1.3 - 4 kbit/s data link, third paragraph: The entire paragraph is replaced by: `The idle data link pattern is the HDLC flag bit pattern (01111110).'


Section 2.1.3.2 - Method: twelve-frame multiframe: This section is not applicable. 


Section 3.1.2 - Use of 64 kbit/s channel time slots: This section is not applicable. 


Section 3.1.3 - Signaling: All sections under 3.1.3 are not applicable. 


Section 3.2 - Interface at 1544 kbit/s carrying 32 kbit/s channel time slots: All sections under 3.2 are not applicable. 


Section 3.3 - Interface at 1544 kbit/s carrying n * 64 kbit/s: This section is not applicable. 


ITU Recommendation G.703 (2048 kbit/s) 


Applicable sections of this specification are:


Introduction: except those references which are to 1544 kbit/s


Section 6: Interface at 2048 kbit/s


Annex A: Definition of codes


Annex B: Specification of the overvoltage protection requirement


In addition, when the 75 ohm interface is implemented, the transmit BNC connector shall be labeled TFC OUT and the receive BNC connector shall be labeled TFC IN.


ITU Recommendation G.704 (2048 kbit/s) 


Applicable sections of this specification are:


General


Section 2.3: Basic frame structure at 2048 kbit/s


Section 5: Characteristics of frame structures carrying channels at various bit rates in 2048 kbit/s interfaces


Annex A.3: CRC-4 procedure for interface at 2048 kbit/s


Note that Section 1. General specifies the electrical interface characteristics to be G.703. 


DS3 Interface (44.736 Mbps) 


ANSI T1.107a - 1990, Digital Hierarchy - Formats Specifications:


Applicable sections of this standard are:


Section 8.0, Interface rate: The sentence states the nominal bit rate. 


Section 8.1, DS3 frame structure: All of 8.1 and its subsections. 


Section 8.2, DS3 Application: M23 multiplex - 7 DS2 Channels: All of section 8.2. 


Section 8.4, Asynchronous DS3 C-bit Parity: All of 8.4 and its subsections except that section 8.4.7, PMDL is optional. 


DS3 C-bit Parity - Unchannelized Application: For further study. 


E3 Interface (34.368 Mbps)


ITU Recommendation G.703 - 1988 (34.368 Mbps) 


Applicable sections of this specification are:


Section 8: Interface at 34.368 Mbps


Annex A: Definition of codes


Annex B: Specification of the overvoltage protection requirement


In addition the transmit BNC connector shall be labeled TFC OUT and the receive BNC connector shall be labeled TFC IN.


High Speed Serial Interface (HSSI)


The standard ANSI/TIA/EIA-613-1993 High Speed Serial Interface for DTE and DCE, together with ANSI/TIA/EIA-612-1993, Electrical Characteristics for an Interface at Data Signaling Rates up to 52 Mbit/s, provides for a general purpose DTE-DCE interface for data rates up to a maximum of 52 Mbit/s employing bit-serial data over balanced interchange circuits.


Electrical Characteristics


Section 3 of ANSI/TIA/EIA-613, Signal Characteristics (which references ANSI/TIA/EIA-612), shall apply. 


Required Interchange Circuits


Section 5 of ANSI/TIA/EIA-613, Functional Description Of Interchange Circuits, shall apply with the exception of the following interchange circuits and subsections.


Circuit�Number�
Contact�Pair�
Circuit�Name�
Associated�Section�
�
107�
3 & 28�
DCE Ready�
5.3.4�
�
108/2�
8 & 33�
DTE Ready�
5.3.5�
�
143�
10 & 35�
Loopback A�
5.3.6�
�
144�
12 &37�
Loopback B�
5.3.6�
�
142�
24 & 49�
Test Mode�
5.3.7�
�



Table 1


Connector and Pin Assignments


Section 4.1 of ANSI/TIA/EIA-613, 50-Position Interface Connector, in its entirety, shall apply.


Section 4.2 of ANSI/TIA/EIA-613, Connector Contact Assignments, shall apply with the following exceptions:


107 does not apply


108 / 2 does not apply


143 does not apply


144 does not apply


142 does not apply


ITU V.36 / V.37 (1988) Interface (2-to-10 Mbps)


ITU recommendations V.36 and V.37 specify the same connector (ISO 4902), pin assignments, electrical characteristics, and interchange circuit functions. Therefore, only the V.37 text is referenced below. Applicable sections of V.37 are:


Section 13.1, List of interchange circuits: Support of the following balanced interchange circuits is required. Note 4 is not applicable.


103 Transmitted data


104 Received data


113 Transmitter signal element timing (DTE source)


114 Transmitter signal element timing (DCE source)


115 Receiver signal element timing (DCE source)


Section 13.2, Electrical Characteristics: The following text is applies:


Use of electrical characteristics conforming to Recommendation V.11 is required. 


Connector: Section 13.2 specifies the 37-pin-D ISO 4902 connector. ISO 2110 amendment 1, 1991, specifies the 25-pin-D connector and the mapping of V.36/V.37 ISO 4902 pins to ISO 2110 pins. The mapping of pins is shown in Table B.1 of ISO 2110 amendment 1 (page 2). The 37-pin-D connector shall not be used. The following summarizes the pin assignments of the V.36/V.37 interface using the required 25-pin-D connector:


103a - pin 2, 103b - pin 14


104a - pin 3, 104b - pin 16


113a - pin 24, 113b - pin 11


114a - pin 15, 114b - pin 12


115a - pin 17, 115b - pin 9


Data Transfer


This section is intended to be used for Frame Relay conformance testing. Implementations for the Frame Relay NNI U-plane shall be based on ITU Q.922 Annex A. Implementation agreements on the optional parts of Q.922 Annex A are as follows:


Inter-Frame Time Fill


Interframe time fill shall be accomplished by transmitting one or more contiguous HDLC flags with the bit pattern 01111110 when the data link layer has no frames to send. All equipment shall be able to receive, as a minimum, consecutive frames separated by 1 flag.


Frame Relay Information Field (Q.922 Annex A Sect. A.2.5)


A maximum frame relay information field size of at least 1600 octets shall be supported by networks. In addition, maximum information field sizes less than, equal to, or greater than 1600 octets may be negotiated during SVC call setup according to ITU Recommendation X.76 section 10.6.2.


Address Field Variables


Note: On a given NNI, the address field and DLCI described below shall be either 2 octets or 4 octets but not both.


Length of Address Field (Q.922 Annex A section A.3.3.1)


An address field of 4 octets shall be supported and is preferred as it provides increased capacity. All frames using an address field of 4 octets must have the EA bit set to 0 in the first, second and third octet of the address field and the EA bit set to 1 in the fourth octet of the address field.


The 2 octet address format is also supported. All frames using an address field of 2 octets must have the EA bit set to 0 in the first octet of the address field and the EA bit set to 1 in the second octet of the address field.


The 3 octet address format is not supported.


Data Link Connection Identifier (DLCI) (Q.922 Annex A section A.3.3.6) 


The 4 octet address format is preferred and shall be supported with DLCI values as defined in Table 1 of Q.922. When the D/C bit is set to 1, the DLCI is 17 bits in length. When the D/C bit is set to 0, the DLCI is 23 bits in length.


The 2 octet address format shall be supported with DLCI values as defined in Table 1 (for 10 bit DLCIs) of Q.922.


DLCI on the D-channel (Q.922 Annex A section A.3.3.6) 


The descriptions in Q.922 Table 1 and section 3.3.6 related to DLCI assignment on the D-channel are not applicable to SVCs.


DLCI or DL-CORE Control Indicator (D/C) (Q.922 Annex A section A.3.3.7) 


This section is applicable to an address field of 4 octets. Use of the DL-CORE control bits is for further study.


Note: Other address structure variables (i.e., the command/response (C/R), discard eligibility indicator (DE), forward explicit congestion notification (FECN), and backward explicit congestion notification (BECN) bits) and their usage are as specified in Q. 922 Annex A.


Congestion Control


Congestion management and control is described in ITU I.370. The mandatory procedures of this recommendation shall be implemented.


Additional congestion management principles applicable to the network-to-network interface are as follows:


Each network should generate forward explicit congestion notification (FECN), backward explicit congestion notification (BECN), and support rate enforcement using the DE indicator in accordance with ITU I.370.


Each network is responsible for protecting itself against congestion scenarios at the network-to-network interface (e.g., a given network should not rely solely on the prior network's setting of the DE bit).


Under normal operating conditions, every effort should be made not to discard Bc committed data at the NNI. One method to ensure this, is to limit the sum of the subscribed CIRs (egress from the network) of all VCs on a given NNI to be less than the NNI access rate.


The committed information rate (CIR), committed burst size (Bc), and excess burst size (Be) values are signaled at the network-to-network interface. To provide a consistent service along the end-to-end VC, the same CIR value should be signaled at each NNI. CIR, Bc, and Be in the forward direction may be different from the backward direction.


The access rate (AR) of all NNIs in the path of an end-to-end VC do not have to be equal. The access rate at one NNI may be substantially higher than at another NNI. Therefore, continuous input of Be frames at one NNI may lead to persistent congestion of the network buffers at another NNI, and a substantial amount of the input Be data may be discarded.


Table 2 shows the relationships of CIR, Bc and Be. These constraints shall apply to selection of parameters at the NNI.


CIR�
Committed�Burst Size (Bc)�
Excess Burst�Size (Be)�
Measurement�Interval (T)�
�
>0�
>0�
>0�
T = Bc/CIR�
�
>0�
>0�
=0�
T = Bc/CIR�
�
=0�
=0�
>0�
Note 1.�
�



Table 2


Note 1. T is a network dependent value.





Consolidated Link Layer Management (CLLM) Message(Q.922 Annex A Sect. A.7)


Use of the CLLM message is outside the scope of this implementation agreement.


Permanent Virtual Connection (PVC) Management Procedures


Equipment supporting the NNI shall implement the mandatory bi-directional procedures of ITU Q.933 annex A for managing PVCs on an NNI where switched virtual connections and PVCs coexist.  Refer to FRF 2.1 section 3.3 through section 5.2.1.5 for PVC management procedures.


Note 1: When equipment provides both  SVCs and PVCs on an NNI, it simultaneously supports two protocols: SVC procedures according to section 3.5 below, and PVC management procedures. Each protocol determines whether it is successfully communicating with its peer. The equipment should consider the link status of both protocols when reporting the status of the interface ( e.g. to the user or network management ).


Switched Virtual Connection (SVC) Signaling  Procedures


This section is intended to be used for frame relay conformance testing.


X.76 is a layer 3 protocol. As such it requires a reliable link layer protocol.  The link layer protocol used in this implementation agreement is ITU-T Q.922 as specified in section 10.2 of  X.76. All X.76 signaling messages of this implementation agreement shall be sent using DLCI 0.


Implementations of the frame relay SVC-NNI signaling procedures for switched virtual connections (SVCs) shall be based on ITU-T X.76 with the exceptions defined herein. Draft Amendment 1 to Recommendation X.76 (SVC part) is attached for information. Once X.76 is approved, the approved version supersedes the attached version.


Numbering Plans


Both the ITU-T E.164 and X.121 numbering plans are applicable.  E.164 is the preferred numbering plan for the long term.  The numbering plan used is service provider dependent.


X.76 Section 10.1 - General


The facilities listed in this section are for further study. 


The signaling at the NNI for frame relay SVCs is applicable to networks supporting Q.933 calls.  States, messages, information elements, and procedures for networks connected to a Q.933 UNI, either directly or indirectly (Note 1), are mandatory for Q.933 interoperability.  The states, messages, information elements and procedures sited for support of Q.933 are a network option, only if it is known that a network is not connected to a Q.933 UNI, either directly or indirectly.�Note 1:  Indirectly connected means that a network is connected to network supporting Q.933 UNIs via one or more transit networks





X.76 Section 10.3  -  State Definitions


Section 10.3.1 - Call delivered (NN4) is not applicable.


2.	Section 10.3.1 - Call received (NN7) is not applicable.


X.76 Section 10.4 - Message definitions 


Section 10.4  - Alerting and Progress are not applicable.


Section 10.4.1 - Alerting is not applicable.


Section 10.4.2 - Call Proceeding.  No exceptions.


Section 10.4.3 - Connect. The following information elements are not applicable.


End-to-end transit delay


Packet layer binary param.


Progress indicator


Link layer  protocol parameter 


X.213 Priority


Transit network identification


Low layer compatibility 


Section 10.4.4 - Progress is not applicable.


Section 10.4.5- Release.  The following information elements are not applicable.


Connected number


Connected sub-address


User-to-user


Clearing network identification


Transit network identification


Section 10.4.6 - Release complete.  The following information elements are not applicable.


Connected number


Connected sub-address


User-to-user


Clearing network identification 


Transit network identification 


Additionally, note 5 of  Table 10-6  “This information element [transit network ID] may be repeated   to identify multiple networks.  See 10.6.9.1”, is not applicable.�


Section 10.4.7 Restart


No exceptions.


Restart Acknowledge -  Table10-8/X.76


Add the following line to the table after the Message Type:�“Restart indicator	10.5.24		O (Note 2)	3”


Add the following Note after Note 1 at the bottom of the table:�“Note 2 - This information element is mandatory if the restart indicator was received on the RESTART message.”�





Section 10.4.9 - Setup. The following information elements are not applicable. 


Progress indicator


End-to-end transit delay


Packet layer binary parameters  . 


Link layer protocol parameter 


Reverse charging indication


X.213 priority


Transit network identification


CUG interlock code


Call identification


Transit network selection


High layer compatibility


Section 10.4.10 - Status - Table 10-10/X.76


Add a reference to Note 1 after the call reference type:�“call reference 	 10.5.2	M(Note 1)	3”


Add the following note to the table:�“Note 1 - The global call reference may be used with this message.”�


Section 10.4.11 - Status enquiry - Table 10-11/X.76


Add a reference to Note 1 after the call reference type�“call reference 	 10.5.2	M(Note 1)	3” 


Add the following note to the table�“Note 1 - The global call reference may be used with this message.”��


X.76 Section 10.5 - General message format and information element coding


Section 10.5  General message format and information element coding.  


3rd bullet - add the following text from Q.931 after the existing text:  “In order to allow for future compatibility, messages shall not be rejected simply because a spare bit is set to 1.”


9th bullet - add the following text to the bottom of the existing text:  “In addition to the extension mechanism defined above, an octet N may be extended through the next octets N1, N2, N3, … by indications in bits 7 - 1 of octet N.”  


Section 10.5.3 -Message Type. The following message types will not be supported:


ALERTING


PROGRESS


Additionally,  change the message ID table to show the following from the Q.931 code space:�RELEASE COMPLETE 		0101	1010		( x5A instead of x5D)�STATUS				0111	1101		( x7D instead of x4E)


Section 10.5.4 Bearer Capability


Codepoint 01110 Recommendation Q.922 is not applicable.


Section 10.5.5 Call Identification


This section is for further study.


Section 10.5.6 Call state 


Table 10-14/X.76 Change the values in Table 10-14/X.76 to the corresponding Call state values below from Q.931:�000 000	Rest0	Null			( x00 instead of x20)�111 101	Rest1	Restart Request	( x3D instead of x41)�111 110	Rest2	Restart			( x3E instead of x42)


Additionally:


state NN4 is not applicable.


state NN7 is not applicable. 


Section 10.5.12 Clearing Network Identification


This section is for further study.


Section 10.5.13 Closed User Group Interlock


This section is for further study. 


Section 10.5.15  Data link connection identifier


Figure 10-10/X.76�bit 8 of octet 3a must be labeled “0/1 ext”. 


Section 10.5.17 End-to-end transit delay


This section is not applicable.


Section 10.5.18 High layer compatibility


This section is not applicable.


Section 10.5.19 Link layer core parameter 


Add the following text after Figure 10-21/X.76:  “Note 1:  All parameters are position independent.”


Table 10-20/X.76 after Excess burst size:  Change “NOTE:  The same default values and range of values for the CIR…” to “NOTE:  The same range of values for the CIR…”.�


Section 10.5.20  Link layer protocol parameters


This section is not applicable.


Section 10.5.22  Packet layer binary parameters


This section is not applicable.


Section 10.5.23 Progress indicator


This section is not applicable.


Section 10.5.25 Reverse charging indication


 This section is  for further study.


Section 10.5.26 Transit network identification


This section is  for further study. 


  Section 10.5.27 Transit network selection.


 This section is  for further study.


Section 10.5.27 User-user


 Figure 10-30/X.76 - change the information element identifier from “0001 1111” to “0111 1110” to align with Q.933 codeset 0.


Section 10.5.29 X.213 priority. 


This section is  for further study.


X.76 Section 10.6 -  Procedures


This section is applicable with the following exceptions:


Section 10.6.1.1 - Data link connection identifier selection


paragraph 3 -Change “The calling STE shall include the calling party number information element in the SETUP message.” to “The calling STE shall include the calling party number information element in the SETUP message to be passed transparently.”  


Section 10.6.1.3. Alerting and call progressing.  This section is not applicable.


Section 10.6.2.2  Alerting and call progressing. This section is not applicable. 


Section 10.6.2.3 Call established


paragraph 2 - Remove the current paragraph.  The Connected party number is passed transparently at the NNI and there is no need to change the coding at the NNI.


Section 10.6.4 Restart procedure


2nd sentence -   Change “The restart procedure is used to recover from internal failure, after power-up or …” to “The restart procedure may be used to recover from internal failure, after power-up or …”.  Add “All connections identified in a restart request shall be cleared internally prior to sending a RESTART message. It is mandatory for a RESTART to be issued following internal initialization to clear any connections that may have been established before a software warmboot.  The STE must clear the calls identified in a restart request prior to sending a RESTART to ensure that calls may be accepted immediately after receiving a RESTART ACKNOWLEDGE..” 


�Note: RESTART is required at system initialization to ensure that the interface (UNI or NNI) is in a known state prior to call processing. For example, when one system on an interface re-initializes, all call state information is lost.  The peer system may not detect the re-initialization and continues to maintain resources for "hung" calls. The RESTART procedures are used to request clearing of any remaining calls, and return the interface to a known state.�” ��It is not mandatory to RESTART an NNI at internal failure, power up, etc.  Other methods may result in the interface being cleared, e.g. data link failure.  The STE must clear the calls identified in a restart request prior to sending a RESTART to ensure that calls may be accepted immediately after receiving a RESTART ACKNOWLEDGE.


Section 10.6.4.1 Sending a Restart message, paragraph 2, last sentence�


Change “When this limit is reached the originator of the restart attempt shall consider the restart procedure successfully completed and the DTE/DCE interface is available for new calls.” to “When this limit is reached, the network shall make no further restart attempts. An indication will be provided to the appropriate maintenance entity. The SVC or interface is considered to be in an out-of-service condition until maintenance action has been taken.”��If the maximum number of RESTART messages have been sent with no reply it is not safe to assume that the DTE/DCE interface is “available for new calls.”  The interface is out of service and maintenance action should be taken. 


Section 10.6.6 Handling of error conditions, subsection Information element out of sequence


paragraph 2, sentence 2 - Change “If the network or user chooses to ignore this out of sequence information element, then the error handling procedure for missing mandatory …” to “If the network or user chooses to ignore this out of sequence information element, and the information element is mandatory, then the error handling procedure for missing mandatory …”


Section 10.6.6 Handling of error condition, subsection Mandatory information element content error - 


Change the first paragraph relating to mandatory information elements exceeding the maximum length being valid to “Information elements with a length exceeding the maximum standardized length shall be treated as an information element with content error.”


Section  10.6.6 Handling of error condition, subsection Unrecognized information element, 


bullet 3 - Add the following text from Q.931 before the existing text:�“When a message is received which has one or more unrecognized information elements, the receiving entity shall check whether any are encoded to indicate “comprehension required” (refer to section 10-5 for information element identifiers reserved with this meaning). If any unrecognized information element is encoded to indicate “comprehension required” then the procedures in [10.6. mandatory information element missing section] are followed, i.e. as if a “missing mandatory information element” error condition had occurred. If all unrecognized information elements are not encoded to indicate “comprehension required”, then the receiving entity shall proceed as follows:”


Section 10.6.8 List of timers at the NNI


Timer T301 is not applicable. 


Table 10-25/X.76, Change the text in the “Default Value” cell of timer T317 from “Implementation Dependent” to “Implementation Dependent, less than T316”.


Section 10.6.9 Frame Relay Facilities. This section is for further study. [Editor’s note: It is the intention of the FRFTC to revisit this section after X.76 is finalized ].  


Switched PVCs


Annex A of X.76, signaling for switched PVC (SPVC), describes procedures which provide a means of establishing a PVC using PVC segments at the UNIs and the SVCs as the NNI. This section describes how NNI resiliency is achieved through the application of SPVCs. Additional informative text is provided to aid in the understanding of  SPVCs. In the event of a conflict between this section and the text of X.76, the text of X.76, Annex A takes precedence.


Aspects of SPVCs


SPVCs appear to the user and network administrator as PVCs, but have the resilience of an SVC and can span multiple networks.  As in the case of SVCs, SPVCs require that the call be routed to a called party number in the same way as when a person uses the phone to place a call to another.  Unlike SVCs, SPVCs do not require the user to signal the network to indicate the destination and service parameters (e.g., CIR, Bc, and Be).  Instead, an agent in the switch or network acts on behalf of the user to signal the call request.  The service parameters and destination of the call are configured by the network administrator exactly as they are configured for PVCs, with one difference; the destination is an E.164 number and that destination may be in another network.  This differs from PVCs because PVCs are configured in segments, requiring network administrators to match the DLCI at each PVC-NNI for every PVC.  When the call is signaled at the SVC-NNI, these service parameters are signaled to the next network using the Q.933/X.76 SVC signaling protocol.  As in the case of SVCs, SPVCs require the networks to contain routing information for establishing calls to destinations which are on other networks.
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Figure 2�Multi-network SPVC


NNI Resilience Using SPVCs


SPVCs provide built-in automatic NNI resilience using the routing processes and algorithms required for SVC service. This resilience covers restoration from a wide array of failure conditions: site, node, line card, and physical line. Upon the failure of an SVC-NNI or any element in the path of the SPVC, the SPVC is released back to its point of origin (the call request agent). The call request agent then attempts to re-establish the SPVC to the destination. Routing algorithms within the networks know which paths are available for call establishment to the called destination.  In the event of an SVC-NNI failure, an alternate SVC-NNI will be used in an attempt to establish the SPVC. The alternate route may include routing to a different card on the same node where the SVC-NNI failed, routing through an SVC-NNI on a different node to the same destination network, or routing through a different transit network to reach the destination. Each SPVC is routed independently and upon an SVC-NNI failure, the released SPVCs may be distributed over a variety of available SVC-NNIs.  
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Figure 3�Automatic NNI Resilience Using SPVCs


 


SPVC Reference Model


The reference model below illustrates the various applications of SPVCs.  While basic functionality of SPVCs does not change with each application, there are issues which are unique to some applications.  The basic functionality and application specific functionality are described below.  Note that while the reference model illustrates the PVC-UNI as a separate interface from the SVC-UNI, both SVCs and PVCs can be supported simultaneously on a UNI.


The unique SPVC applications are:


1.   SPVC-to-SPVC, UNI-to-UNI (VC_3)


SPVC-to-SPVC, UNI-to-NNI (VC_4)


PVC-to-SPVC, NNI-to-NNI (VC_5)


SPVC-to-SVC, UNI-to-NNI (VC_1)


 SPVC-to-SVC, UNI-to-UNI (VC_2)
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Figure 4�Multi-network SPVC


SPVC-to-SPVC Interoperability


SPVC-to-SPVC interoperability is illustrated in figure 4 as VC_3, VC_4, and VC_5.  Refer to X.76 Annex A for detailed descriptions of the procedures. 








 


Calling End


When an SPVC signaling agent is configured with SPVC parameters, it initiates a call to the destination.  This end is referred to as the calling end.  It also adds the DLCI associated with the calling end of the SPVC to the PVC signaling full status report and indicates “new.”.  The active/inactive status associated with this DLCI is inactive whenever the call is not connected and active whenever the call is connected.  If the call is unsuccessful or is later disconnected, a timer is started.  Upon expiration of the timer the call is re-tried.  The duration of the timer is implementation specific.


Included with the call request is the “specific” DLCI at the destination to which connection is requested.  Alternatively, the call request may indicate that “any” available destination DLCI is acceptable.


Called End


Calls to a Specific DLCI


To accept calls to specific DLCIs the called end must be configured per DLCI with information indicating the E.164/X.121 address of the calling party or parties which are permitted to connect to that DLCI. When configured with this information, the called end indicates in the full status report that the configured DLCI is “new”. When the SPVC is connected, the called end indicates “active”, and when the call is released it indicates “inactive”.


Calls to Any DLCI


A call accept agent may be configured with a list of calling E.164/X.121 addresses and  only accept calls to “any” DLCI from the address list. Each time the SPVC connects, the “new” status is indicated in the  PVC signaling.   While the SPVC is connected, the “active” status is indicated.   When the call is  released , the PVC signaling   indicates  the associated DLCI is “deleted”   therefore it is not possible to indicate a status of present and inactive at the called end.


Call Reject Called End


The called end may reject an incoming call for many reasons, some of which are described below:  


1. The “specific” DLCI may be in use.  If the call was placed to a specific DLCI, then an alternative DLCI cannot be used and the call must be rejected.  If the call was placed to “any” DLCI and none are available, then the call is rejected.


2. The calling party may not have authority to connect to the called party.  Called agents may optionally be configured with a list of calling numbers (E.164 numbers) which are permitted to connect to a specific port or a specific DLCI on a port.  If the calling number is not on the authorized calling party list or no calling number is present in the call request, the call is rejected.


3. One of many resources may be exhausted.  There may be no more buffers available, or CIR may be exhausted, or any number of other reasons why the call cannot be accepted.


4.  The called interface may be a PVC-NNI which is indicating “inactive” or PVC “deleted” for the status of corresponding PVC segment. The PVC-NNI must indicate the PVC segment is present and “active” in the PVC network before the called agent will accept the call request.
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Figure 5�SPVC-to-SPVC Call Setup


Disconnect Due To Active Bit Status or Integrity Failure


The Active bit status which is signaled in a full status report at the PVC-NNI indicates the status of a PVC segment.  When a transition to inactive status is indicated over the PVC-NNI to either the calling or the called end, an SPVC disconnect is initiated by that end for the SPVC associated with that DLCI which is inactive.  If the PVC-NNI interface (or PVC-UNI interface) is declared inoperative, all SPVCs to and from the interface are disconnected.  Again, the end that detects the failure initiates the disconnect.  Once an SPVC has been disconnected, re-connection is periodically attempted as previously described.


SPVC-to-SVC Interoperability


SPVC-to-SVC interoperability is illustrated in figure 6 as VC_1 and VC_2.  SPVC users, which see the service as PVC service, may be connected to a destination user equipment which is using SVC service. This is an area for further study.


� EMBED Word.Picture.6  ���Figure 6�SPVC / SVC Interoperability
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