Technical Specification Group, Radio Access Network
TSGR#5(99)429

Meeting #5, Korea, 6 - 8 October 1999
Source:
RAN Vice Chairman

Title:
Report of the RAN August Workshop on Hooks and Extension

Document for:
Information

Agenda Item:
5

TSG-RAN L123 Hooks and Extensions Workshop

Sophia Antipolis, France, 24-26, August,1999


Title:

Revised Report version 2.0.0

Document for:

Approval 
Source:

ETSI Mobile Competence Centre
Dr David Williams

ETSI Mobile Competence Centre

F-06921 Sophia Antipolis Cedex

Tel +33 4 92944321

email: david.williams@etsi.fr

3 September 1999.

This report includes comments received by 17.00 Central European Time on 3 September 1999.

1.
Opening of the meeting 

The TSG-RAN chairman, Yukitsuna Furuya from NEC, opened the workshop at 09.00 on 24 August 1999.  He explained the background to the workshop which arose from decisions taken in the fourth TSG-RAN and TSG-SA meetings in Miami.  This workshop is held under 3GPP TSG-RAN and will explore the hooks and extensions concept (as defined in  Tdoc TSG RAN RP-99-398) for UTRA access to ANSI-41 networks.  Mr Furuya handed the chair of the meeting to the TSG-RAN vice-chairman, François Courau of Alcatel.

2.
Approval of the agenda

The agenda in tdoc 001 was approved.

3.
Liaisons from other groups

Tdoc 002 (T1P1/99-166r1) 3GPP handling of  the OHG Proposal. This open letter from the T1P1 chairman to the TSG-SA and TSG RAN chairmen was presented by Don Zelmer. This document is requesting that 3GPP experts shall attend the workshop organised by 3GPP2 on the study to allow the connection of MC RAN to an GSM-MAP core network. It was noted by the meeting.  

4.
Reference model of UTRA connection to ANSI41

4.1
Mapping of ANSI41 services onto UTRA

Tdoc 018 Proposal for DS-41 Reference Architecture and Way Forward

This contribution proposes a reference architecture to be used as the basis for the work that would need to be done by 3GPP and 3GPP2. It covers only DS mode connection to ANSI-41. It was presented by Ericsson.

It was asked if 3GPP has reviewed this reference architecture. The TSG-SA chairman Neils Andersen said that inclusion of this reference architecture in SA2 would depend on the outcome of this workshop. 

It was agreed to use this reference model as a working assumption in the workshop for the architecture point of view. 

Tdoc 011 ME and SE Model for Hooks and Extensions 

This contribution was presented by Hyundai. It proposes some definitions for hooks and extensions. It also proposes an ME and SE reference model for DS + ANSI-41 interworking . The contribution proposes that this reference model should be included in Release 99.  

After discussion, it was agreed that this proposed SE and ME could be considered as a part of the management entity. This was noted by the meeting. The proposal is extended in tdoc 007 under agenda item 6.2.

Tdoc 012 High Level Service and System Requirements for the Hooks and Extensions for G3G CDMA DS+ANSI-41
This contribution describes TTA and Korean ANSI-41 operators’ high level requirements for interoperability between G3G CDMA DS and ANSI-41. TTA, and Korean ANSI-41 operators offer to work with 3GPP and Manufacturers’ Harmonization Group (MHG) Ad-Hoc for more detailed service and performance requirements.  The following proposals are made:

· All current and evolved ANSI-41 services and features including WIN service should be provided by CDMA DS+ANSI-41 specifications. 

· G3G CDMA DS+ANSI-41 should provide seamless handover and transparent service transition for voice, circuit data and packet data calls. 

· Common authentication algorithm and ciphering should be used in the 3G networks by both ANSI-41 evolved network and GSM MAP evolved network

· Support for multiple vocoder algorithms

· Changes and effects to the core network and A-interface should be minimized by the implementation of the Hooks and Extensions.

· Implementation of the Hooks and Extensions for G3G CDMA DS+ANSI-41 should not cause any degradation on the system performance, feature and capacity in the RAN and CN as below.

The third point (common authentication and ciphering) was questioned. There are already some backward compatibility issues for 2G systems such that an intersystem handover would invoke a change of ciphering. It was agreed that this should be a study item for security groups.

Tdoc 013 ANSI-664 Features to be Supported in DS/ANSI-41 Systems

This document originated in 3GPP2 TSG-S. It provides a summary of the services and features described in ANSI-664 in support of G3G. It was provided for information. 

There followed a discussion about services. Most services listed reside in the core network. For most of them, only the capability to transport them on the RAN needs to be provided. Services which are directly associated with RAN need to be identified.  

Tdoc 017 Support of ANSI-41 Services in DS RRC Layer

This contribution was presented by Motorola. It proposes that services and capabilities supported in CDMA2000/ANSI-41 networks be implemented in the proposed harmonised DS/ANSI-41 network. Services and capabilities supported in ANSI-41 networks are listed under the categories of Mobility Management/Network Services, Basic Services, Supplementary Services, Enhanced Services. Section 5 summarises the provisioning ANSI-41 services in DS/ANSI-41 networks from the perspective of the impact on the DS RRC layer. 

The following points emerged from a discussion:

· The contribution is based on TS 25.331 version 3.0.0 and it was confirmed that no change requests since this version impact on the contribution.

· Synchronous to asynchronous DS handover is proposed to be an extension for later releases. This was re-discussed considering the requirement from Korean representatives.

· In CDMA 2000 networks there is an acknowledgement from the lower layer to the upper layer which is specified. It was agreed that this would have to be incorporated in the UTRA specification.

· It was questioned if handover to IS-95 is supported. It was clarified that item 7.4 (Handoff to/from MC (1X)) is a general requirement item 7.5 (Handoff to/from MC (3X)) is not for R99 because no operator in the 3GPP2 is requesting this to be supported immediately. This was further discussed under agenda item 6.1.

· Official definitions of “hooks” and “extensions” are those given in RP-99398. On Wednesday morning, Denis Fauconnier presented the document and the definitions were approved.

Tdoc 008 Call Origination Flow for UTRAN + ANSI-41

This document explains UE call origination flow in case of UTRAN + ANSI-41, and proposes this flow as a reference.

It became clear that in this case the message contents have to be studied to identify the hooks. Another document will be considered in agenda item 5.1.

Tdoc 022 Authentication Procedures in ANSI-41 Evolved G3G Network, Harmonised DS RAN+ANSI-41 CN. 

This contribution was presented by the Electronics and Telecommunications Research Institutes, ETRI. It describes the authentication procedures for ANSI-41 evolved G3G network in the case that a harmonized DS RAN is overlaid on 2G IS-95 network.

Conclusion of this part of the meeting:

The document were presented and discussed. This will allow a more efficient analysis of the potential hooks and extension.

4.2
Handover between cdma2000, cdma2000 MC (including 1XRTT) and UTRA

Tdoc 005 CDMA2000 Access Entry, Access and Access Probe Handoff features. 

This joint contribution from Ericsson and Motorola was presented by  Motorola. It describes the cdma2000 Access Entry, Access and Access Probe Handoff features and discusses their relevance in a DS/ANSI-41 system. These features exist in CDMA2000 to improve quality of service. The paper concludes that, given the RRC connection establishment mechanism supported by the DS spec, the Access Entry Handoff, Access Handoff and Access Probe Handoff features as described in cdma2000 are not needed in the DS/ANSI-41 system. 

This conclusion of the paper was agreed as a working assumption based on the fact that a dedicated channel is used.

Tdoc 014 Handover for DS/ANSI-41 Systems

This contribution, presented by Motorola, covers harmonisation aspects of DS/ANSI-41 handover for MS/UE operating on dedicated channels. The following hooks and extensions have been identified for DS/ANSI-41 RAN:

· An addition is needed in a neighbour list type message or the Measurement Control message to indicate to the UE the order, identity and associated search parameters of the MC/IS95/Analog neighbours to be measured prior to the mobile assisted handover.

· The Measurement Control and Report messages will have to be extended to support the relevant measurable RR parameters associated with the MC/IS95/Analog systems. 

· The Handover Command and Inter-System Handover Command messages may have to be extended to allow for “urgent parameters” (e.g. vocoder type, ciphering state of the channel, etc.) as well as for the specification of other systems identities. 

· The A1 interface employs 7 Handoff messages, some of which will need to be extended, to include RR parameters associated with the DS radio interface, if needed. 

The impact on the Iur interface needs to be understood.

The document was noted.

Tdoc 016  Packet Data Dormant Handoff

This contribution illustrates the packet data handoff procedure for 3GPP2 and how it may be applied to DS mode over ANSI-41. The contribution concludes that there are no impacts to layer 1 and layer 2 of DS mode to support dormant handoff.

The contribution does not cover cases when not in dormant state. Suspended state has to be investigated.

The impact on layer 3 is unknown and needs investigation. The responsibility for this has to be assigned.

Tdoc 023 Handover between DS-mode system and MC-mode system including IS-95 A/B system
This contribution lists service, technical and performance requirements for handover. It examines hooks and extensions and impacts on the A-interface. It proposes more co-operation between 3GPP and 3GPP2. 

It needs to be clarified which version of ANSI standards should be considered (assumption ANSI-41 rev D and rev E). It was agreed to refer only to ANSI.41 as generic terms because revision E has not yet an official status but it covers revision D plus all additions.

Handover between asynchronous DS to (synchronous) MC is an issue that has to be resolved.

5.
Requirements from the reference model on UTRA L123

5.1
Services from UTRA Radio Interface Protocols L123

Tdoc 015 cdma2000 Signalling MM, CC, and RRC Layers (Stage 2 Working Document)

This document was presented by Nortel. It is a Stage 2 description working document. It describes impacts of layering the cdma2000 signalling into RRC and MM, CC, … layers for support of the OHG recommendation. MC and DS modes are considered but TDD mode was not considered. 

Discussion notes:

· It was questioned if handover messages in cdma2000 can support non RRC fields?  It was clarified that in this case the DS RNC has to be made aware of the information to be added in the case of handover from MC to DS.

· The transcoder may remain in the anchor MSC, so all of the services depend on the anchor MSC, not the relay MSC. 

· The problem is similar for DS to GSM handover.

· Separation between handovers from radio perspective and relocation should be kept.

Tdoc 027 Requirements for the support of the EVRC vocoder in UTRA

This contribution from Nortel Networks and Nokia discusses requirements for the support of EVRC from the radio point of view. The meeting agreed on the requirements and these will be studied in TSG-RAN1.

It was agreed that study of these issues is required in RAN1. 

On the issue of different codecs support, it was clarified that in the case of EVRC new radio bearers are created in a compatible manner for the other radio access bearers. This is the principal for all additions, not just codec.

Representatives from Vodafone AirTouch expressed operators' desire to have a common next generation vocoder for the three modes of G3G CDMA to facilitate roaming across countries, regions and systems.   Subsequently, Vodafone AirTouch urged 3GPP and 3GPP2 to jointly define and develop such a vocoder in the desired timeframe.  Other operators and manufactures supported this view.  

Tdoc 009 Proposal for the usage of Tag field in System Information Message
This contribution from Hyundai proposes to insert a ‘Tag’ field in System Information Message on BCCH. This is a typical example of a hook. 

This discussion will continue in RAN2.

DS and MS access should be regarded as different access modes. How to indicate this to the mobile should be studied. This will be done in RAN 2.

5.2 Handover mechanism

No contributions on this subject were discussed.

5.3
Preliminary list of extensions after UTRA release 99

There were no contributions for this agenda item but the following were identified which are remaining issues for Release 2000:

· completion of USCH and DSCH channels

· FAUSCH for uplink

· Use of hybrid ARQ

It was agreed that regular status reports are required for progress in 3GPP and 3GPP2.

6.       Necessary hooks in UTRA release 99

6.1
Identification of existing hooks

Tdoc 017 Support of ANSI-41 Services in DS RRC Layer
The discussion on this document continued on Wednesday morning. 

Hooks and extensions are needed where stated in the last column of the table on section 4. It was decided to consider the table in detail and update it as necessary to provide guidelines to the working groups on the work required. Broadly speaking, anything on the list related to UTRA L1-UTRA RRC should be dealt with by 3GPP and anything related to DS-41 CC&MM should be dealt with by 3GPP2.

For some messages a hook is needed for acknowledgement from lower layer to upper layer. This will be done by RAN 2 and incorporated in 3GPP specifications.

On the problem of ciphering and authentication, it was agreed that security experts in 3GPP and 3GPP2 shall be tasked to review the issue of key handling and ciphering mechanism. This is an urgent task.

In the first afternoon session the meeting was adjourned and a sub-group led by Denis Fauconnier developed the table in tdoc 017 into a list of hooks and extensions with indications who would do the work. In the second afternoon session, the meeting reconvened to consider the table. The principle was endorsed and some modifications were made. This was captured in tdoc 034. At 17.00 the meeting adjourned again but the sub-group continued into the evening to elaborate tdoc 034. This became tdoc 035.

On Thursday morning Denis Fauconnier presented tdoc 035. The TSG-RAN chairman reiterated that the most important goal of the workshop is to identify hooks and extensions for Release 99. Denis Fauconnier explained that there are many extensions but not many hooks and they are easy to provide. Item 9 in tdoc 035 identifies clearly required hooks. More may be identified in the future. Studies have to be performed before the RAN meeting (RAN#5) in October. It was clarified that Release 99 specifications may be modified during year 2000.

Hans van der Veen was introduced as the secretary of RAN 2 and the person responsible for maintaining RAN2 specifications. 3GPP2 need the very latest versions of the specifications and information about change requests to them. To this effect, Hans van der Veen produced a list of RAN2 change requests made after the RAN#4 plenary meeting in Miami. This is in tdoc 033. In the case of RAN2, many specs (notably RRC) are not yet approved at version 3 and therefore updated after each RAN2 meeting. For specifications under change control (ie version 3), Denis Fauconnier will ask the editors to keep an interim version of after each RAN2 meeting for the benefit of 3GPP2.

Tdoc 035 was agreed with minor modifications to become tdoc 036. Tdoc 036 was recognised as the main output of the meeting and is contained in annex C of this report (N.B. with an editorial clean-up).

Tdoc 019 Paging and Broadcast for DS/ANSI-41 Systems

This contribution analyses some aspects of paging and broadcast for DS/ANSI-41. The following have been identified as potential hooks and/or extensions for DS/ANSI-41:

· A hook may be required to support new formats in the paging record. This was considered as one potential candidate for a solution.

· Hooks and/or extensions may be required to support cdma2000-sized paging messages. 

· Hooks and/or extensions may be required to support broadcast SMS. 3GPP2 agreed to review the new material which has been recently developed within 3GPP. RAN 2 will provide the necessary information.

· A hook is required to provide a common message type for the overhead messages between the DS spec and cdma2000. 

· A hook and/or extension may be needed for overhead information update.
6.2 Additional hooks that would be necessary?

Tdoc 007  Identification of the Hooks & Extensions 
TTA(Electronics and Telecommunications Research Institute, Hansol PCS, Hyundai Electronics, Korea Telecom Freetel, LGIC, LG Telecom, Samsung Electronics, Shinsegi Telecom, SK Telecom)
This contribution from the Korean consortium identifies some Hooks by describing the items that need to be included in 3GPP Release 99 specification. 

The same functionality as the cdma2000 Channel Assignment into Soft Handoff feature is already supported in the DS spec. Therefore, no hook or extension will be required. Hooks and/or extensions may be needed to support cdma2000-sized paging messages. The ability to send ANSI-41 network related-messages on the DS broadcast channel is needed. It may be desirable to have a consistent way to indicate to the MS/UE if changes to the overhead messages.

There is a requirement from 3GPP2 to keep the upper layers of ANSI-41 untouched as far as possible. 

Adapting MMCC layers of cdma2000 will be done by 3GPP2.

The elaboration of this document will be done by 3GPP2 and seen again in 3GPP.

7. Liaison and output to other groups

There were no formal liaisons to other groups from this workshop.

8. Any other business - the way forward

Tdoc 036 identifies work to be done in 3GPP TSG-RAN working groups and the WG chairmen will organise how this is done.

The preliminary result from 3GPP TSG-RAN working groups will be made available to the 3GPP2 workshop  in LA 9-10 September.

Exchange of information will be made between 3GPP and 3GPP2 WG chairmen on an informal basis. Formal liaisons will also be sent from 3GPP to 3GPP2 - (3GPP2 contact person Alberto Gutierrez). 3GPP2 will be expected to direct them to the appropriate group. Mr Furuya asked Francois Courau to be the contact person in 3GPP TSG-RAN.

3GPP TSG-RAN plenary will be held in March 2000 (RAN#7) and June 2000 (RAN#8). The following targets were agreed. 

· Specification of all hooks by December 1999, 

· possible extensions by December 1999, 

· all extensions by March 2000, 

· necessary corrections by June of 2000.

Tdocs 006 and tdoc 032 were considered for information and not discussed in plenary.

9.       Closing of the meeting 

Francois Courau closed the meeting at 12.00 on Thursday 26 August 1999 and thanked the delegates for their participation. The TTA delegation thanked Francois Courau for the success of the workshop. The 3GPP TSG-RAN chairman, Mr Furuya added his thanks for the successful workshop.
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Proposed Agenda
Chairman



WHE-99002
3GPP handling of  the OHG  Proposal
T1P1



WHE-99003
Unused
Motorola Inc



WHE-99004
Unused
Motorola Inc



WHE-99005
cdma2000 Access Entry, Access and Access Probe Handoff features
Motorola Inc
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Hyundai 
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Hyundai 
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Nokia, Nortel Networks



WHE-99028
ANSI-634 parameter categorization and relationship to RRC protocol
Ericsson
withdrawn
32

WHE-99029
Spare




WHE-99030
Spare




WHE-99031
Message conversion for CC/MM message
Hyundai



WHE-99032
ANSI-634 parameter categorization and relationship to RRC protocol
Ericsson



WHE-99033
RAN WG2 Change Requests
ETSI MCC



WHE-99034
Identification of hooks and responsibilities
Sub-group

35

WHE-99035
Revised Identification of hooks and responsibilities
Sub-group
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Agreed Identification of hooks and responsibilities
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Annex C:
Main output of the meeting

High level principles

An extension is necessary to add a confirm primitive from RRC when Direct Transfer was completed.

3GPP2 must review all CC/MM procedures and in particular timers based on the identified corresponding RRC procedure.

3GPP will provide information on parameters which can be configured and influence the timing of RRC procedures.

CN type is on BCCH.

Based on CN type, RRC messages can have different format (e.g. page record format).

Information cause in RRC connection request  may need to be extended.

User plane needs to be reviewed i.e. that all ANSI41 services can be mapped on 3GPP L2 and L1. Action on 3GPP2 and RAN1/RAN2 to provide support.

Handover

Handoff between DS41 and 1X/3X is a hard handoff from the radio interface point of view. In the network, it corresponds to an inter-BSC hard handoff involving the support from the Core Network. This may not preclude optimisations for equipment having both RNC and BSC functions which could perform the hard handover autonomously, but this needs further work.

Extensions of RRC are necessary in support of handover. This includes neighbour lists, radio parameters, the control of the measurements and the measurement reporting, etc.

Extensions of the 3GPP2 IOS are necessary in support of handover.

Extensions of 3GPP2 radio interface signalling are necessary in support of handover.

Extensions of ANSI41 are necessary in support of inter-MSC handover.

The following handover scenarios are considered:

· sync DS-41 to sync MC-41 handover need means to convey neighbour cells information similar to cdma2000 in the DS-41 cells. Extensions to RRC are necessary.

· sync MC-41 to sync DS-41 handover need means to convey neighbour cells information in 3GPP2 cell. Extension in 3GPP2 signalling is necessary.

· sync MC-41 to async DS-41 handover uses 3GPP async handover mechanism. It requires means to convey neighbour cells information in 3GPP2 cell. Extension in 3GPP2 signalling is necessary.

· async DS-41 to sync MC-41 handover needs further analysis. Extensions to 3GPP and/or 3GPP2 are necessary depending on the technical solution. Preliminary work would be first in 3GPP RAN WG1.

· DS-41 to analog handover need means to convey neighbour cells information similar to MC-41 to analog case. Extensions to RRC are necessary

The handling of terminal capabilities needs work. RAN2 and 3GGP2.

Idle handoff will be analysed by 3GPP2. It means analysis of the current 3GPP algorithms, in view of alignment with ANSI41 current algorithms.

Generic RRC procedures

Support of CC/MM signalling

Procedure 1a

Request from upper layers in network

Paging Alternative 1+ CC/MM message
RRC connection setup

Alternative 2: Direct transfer of the CC/MM message from network on radio

Direct transfer of the CC/MM message from terminal on radio

Set up of A interface connection

transfer of CC/MM to MSC

RRC connection is released when A int connection is released by MSC

Procedure 1b

Request from upper layers in network

Paging Alternative 1+ CC/MM message
RRC connection setup

Alternative 2: Direct transfer of the CC/MM message from network on radio

Direct transfer of the CC/MM message from terminal on radio

transfer of CC/MM to MSC

Upper layers in RNC release RRC connection

Note: RAN WG2 will evaluate whether alternative 1 or alternative 2 is most optimised. 3GPP2 will provide the list of initial CC/MM messages which need to be sent in that procedure.

Procedure 2a

Request from upper layers in terminal

RRC connection setup

Direct transfer of the CC/MM message from terminal on radio

Set up of A interface connection

transfer of CC/MM to MSC

RRC connection is released when A int connection is released by MSC

Procedure 2b

Request from upper layers in terminal

RRC connection setup

Direct transfer of the CC/MM message from terminal on radio

transfer of CC/MM to MSC

Upper layers in RNC release RRC connection

Procedure 3

Notification broadcast with terminal identity (similar to paging)

If answer is necessary, procedures 1a and 1b apply

Procedure 4

RRC connection exists

Direct transfer message is send from or towards the network to or from the terminal

Procedure 5

SMS Cell Broadcast

Support of Radio Mobility

Procedure 6

Information about the neighbour cells is provided to the terminal

Terminal performs measurements

Measurements are provided to the network

Networks makes a handover decision

Source RNC or BSC sends handover required message on A interface

Handover request is sent from MSC to target BSC or RNC

Target BSC or RNC checks availability of resources

Handover request ack is sent back to MSC with the commited resources

Handover command is sent from MSC to source RNC or BSC

Handover command is sent on the radio interface by source RNC or BSC. This may imply a change of the service provided to the terminal.

Handover commenced message may be sent by source BSC to the MSC. Triggering point is L2 ack. Handover commenced is not sent by a source RNC.

Handover complete is sent from terminal to target RNC or BSC

target RNC or BSC relays Handover complete  to MSC

Clear command is sent from MSC to source RNC of BSC. That triggers the release of the radio resources under the old BSC or RNC.

Clear complete is sent to the MSC.

Note that the name of the messages on the radio interface are different on the 3GPP radio and 3GPP2 radio.

Additional study is necessary for the handover of Packet Data connections. 3GPP2 will carry the initial analysis.

Service
Group responsible
RRC procedure + eventual specific hook with responsible group

1.1 Registration

2a

 

1.2 Deregistration

2a or 4

1.3 Authentication

1b or 4



1.4 Signalling Message Encryption
RAN2,  3GPP2 and AHAG 

SA3
Needs complete analysis on ciphering to provide the extentions. No hooks are necessary for rel 99.

1.5 Voice Privacy
RAN2,  3GPP2 and AHAG SA3
Needs complete analysis on ciphering to provide the extentions. No hooks are necessary for rel 99.

1.6 Numbering and Identity: IMSI support

RRC extensions. No hook necessary.

1.7 Numbering and Identity:TMSI support

RRC extensions. No hook necessary.

1.8 TMSI assignment

1a or 1b or 4

1.9 support for ESN

RRC extensions. No hook necessary.

2.1 Origination

2a, 4

2.2 Call Delivery/Mobile Terminated calls

1a, 4

2.3 Call clearing by MS

4

2.4 Call Clearing by Network

4

2.5 DTMF Transmission Using In-band tones

4

2.6 Priority Access (PACA)

2a, 1a, followed by 4

2.7 Emergency Services (E911)

2a

2.8 Emergency Services callback

1a

2.9 Emergency Services reconnect

1a

2.10.1 Vocoder support EVRC and IS733

L1 extension necessary for rel 99 for EVRC.

No hooks or extensions expected on IS733. This needs to be confirmed.

2.10.2 vocoder bypass 

No impact on radio interface.

Item #
Category and Service/Capability
Responsible
Comments (mechanism for support in DS/ANSI-41)

1.0
Mobility Management/Network services



1.1
Registration



1.2
Deregistration



1.3
Authentication



1.4
Signalling Message Encryption



1.5
Voice Privacy



1.6
Numbering and Identity:IMSI Support



1.7
Numbering and Identity:TMSI Support








2.0
Voice Services



2.1
Origination



2.2
Call Delivery/Mobile Terminated Calls



2.3
Call Clearing by MS



2.4
Call Clearing by Network



2.5
DTMF Transmission Using In-band Tones



2.6
Priority Access (PACA)



2.7
Emergency Services (E911)



2.8
Emergency Services Callback



2.9
Emergency Services Re-connect



2.10
Vocoder Support



2.10.1
EVRC



2.10.2
Multiple vocoder support



2.10.3
Vocoder bypass

(Vocoder Tandem Free Operation)








3.00
Supplementary Features



3.01
3 Way Calling

4

3.02
Answer Hold

4

3.03
Call Forwarding after Call Delivery

4

3.04
Call Forwarding before Call Delivery

1a

3.05
Call Forwarding on Busy

1a, 4

3.06
Call Forwarding on No Answer

1a,4

3.07
Call Forwarding on Not Reachable

1a,4

3.08
Call Forwarding Unconditional

1a,4

3.09
Call Transfer

4

3.10
Call Waiting

4

3.11
Called Party Number

4

3.12
Called Party Subaddress

4

3.13
Calling Number Identification Presentation

4

3.14
Calling Number Identification Restriction

1a,4

3.15
Calling Party Number

4

3.16
Calling Party Subaddress

4

3.17
Conference Calling

4

3.18
Connected Number

4

3.19
Connected Party Subaddress

4

3.20
Country Specific Codes

4

3.21
Display

1b, 3, 4

3.22
Do Not Disturb

1a,4

3.23
DTMF Transmission 

4

3.24
Extended Display

1b, 3, 4

3.25
Feature Notification

1b, 3

3.26
Flexible Alerting

4

3.27
Keypad Facility

4

3.28
Message Waiting Notification

1b, 3

3.29
Meter Pulses

4

3.30
Mobile Access Hunting

4

3.31
Parametric Alerting

4

3.32
Password Call Acceptance

NA

3.33
Position Location Finding

See later

3.34
Preferred Language

NA

3.35
Redirecting Number

4

3.36
Redirecting Number Subaddress

4

3.37
Rejection of Undesired Calls

4

3.38
Selective Call Acceptance

4

3.39
Subscriber PIN Access

NA

3.40
Subscriber PIN Intercept

NA

3.41
User Selective Call Forwarding to a number stored in the mobile station

4

3.42
User Selective Call Forwarding to network-based voice mail

4

3.43
User Selective Call Forwarding with a pre-registered number

4

3.44
User Zone Reject

1b, 3, 4

System info to be broadcast

3.45
User Zone Update

4

System info to be broadcast

3.46
Voice Message Retrieval

4






4.0
Short Message Service



4.1
SMS Delivery on Control Channel

1b, 2b

4.2
SMS Delivery on Traffic Channel

4

4.3
Broadcast of SMS

5

4.4
Multiple Character Set

4






5.0
Data Services



5.1
High Speed Ckt Data

2a

5.2
Circuit Switched Data Call

2a

5.3
Group 3 Fax

2a

5.4
IS-95-B High Speed Packet Data

1a, 2a

5.5
IS-2000 High Speed Packet Data 

1a, 2a

5.6
Combined Voice and Data

4






6.0
Subscription Management



6.1
Advice of Charge

4

6.2
Tiered Services/Flexible Charging

1b, 3, 4

System info to be broadcast

6.3
WIN Prepaid Services

NA

6.4
OTASP

1a, 2a






7.0
Radio Mobility



7.1
Handoff to/from 2G Voice Call

6

7.2
Handoff to Analog



7.3
Handoff to/from 2G Data/Fax Call

6

7.4
Handoff  to/from MC (1X)

6

7.5
Handoff to/from MC (3X)

6

7.6.1
Handoff Active Packet Call

6

7.6.2
Handoff Dormant Packet Call

MC to DS 2a

DS to MC 3GPP2 procedure

DS to DS: current 3GPP mechanism in RRC

Extension in RRC for packet zone Id

7.7
Handoff Sync to/from Async

6

7.8
Idle handoff (Cell selection/reselection)

To be analysed first in 3GPP2

Extensions necessary in RRC for broadcast of paramaters






8.0
Location Services






4 for GPS case

4 for radio interface information measured by terminal

IOS interface for RNC measurements

3GPP2 will provide PN 4535 for analysis by RAN WG2.

9.0
Overhead messages (Broadcast)






RRC extensions

Hook is CN type.

Analysis from RAN WG2. Requirements provided by 3GPP2.

10.0
Paging






RRC extensions

Analysis from RAN WG2. Requirements provided by 3GPP2.

11.0
Access Classes






Definition of Access Classes differs.

Some impacts on RRC specification expected.

Note: 

All service items except for the items 7.2 Handoff to Analog and 7.5 Handoff to/from MC(3X) are of the highest priority and the Hooks & Extensions for those items shall be included in Release 99.  For item 7.5, Hooks & Extensions shall be included in Release 2000.
Regarding the Handoff, it is agreed that the item 7.7 Handoff Sync to/from Async shall have a high priority and the Hooks and Extensions to support such handoff shall also be included in Release 99.
An implementation schedule for Hooks and Extensions to support other items (e.g. async DS to sync MC-41 handover, vocoder support for EVRC, idle handoff, system broadcast message, paging, authentication & encryption, handling of terminal capabilities, etc.) shall be presented by 3GPP (with cooperation of 3GPP2) for approval at 3GPP2’s L.A. Workshop on September 10, 1999.
