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During the period of 9/09-10/98 through 9/18/98, the second workshop on hooks and extensions
(WHE2) was held at the Embassy Suites Hotel in El Segundo, CA.  This report is intended to
summarize the proceedings.  Approximately 115 persons were in attendance.

EXECUTIVE SUMMARY

• “MC-MAP Network and Protocol Architecture” (WHE2-99-027R1) was accepted as a
working assumption for the network architecture of the MC-MAP system.

• “Requirements for Interoperability Between Multi-Carrier CDMA and GSM MAP” (WHE2-
99-026R1) was accepted as a working assumption for the requirements of the MC-MAP
system.

With regards to a requirement stated in WHE2-99-003 that “MC MAP signaling should not
preclude support of CDMA MC-41 native mode mobiles in the same radio access network“,
QUALCOMM will prepare a white paper clarifying this issue.  This document will be posted
on the G3G AdHoc website for review by operators.

• “Support of GSM-MAP Services utilizing MC CDMA-2000 Air Interface” (WHE2-
99025R2) was accepted as working assumptions for the support of GSM-MAP services of
the MC-MAP system.

• The meeting summary from the first workshop (Sophia Antipolis, 8/24-26/99) (WHE2-99-
028) was presented by Francois Courau (Alcatel) as FYI.  This report had been previously
reviewed by G3G AdHoc and all their comments had been incorporated and the document
was accepted as the official summary of that workshop.

• A contribution on “DS-41 Issues Identified in the UTRA Workshop” from the 3GPP2 G3G
AdHoc (WHE2-99-015) was presented by WHE2 Chair, Alberto Gutierrez (Nortel
Networks).  This document summarized the 3GPP2 action items and issues for further
investigation from that workshop.

• To date, only 1-2 hooks have been identified (12/99 release) with a multitude of extensions
(year 2000 release).  Both 3GPP and 3GPP2 will require direct liaisons and continued
aggressive cooperation to meet the schedule objectives.

• Regarding on-going management of the DS-41 and MC-MAP standard development
activities, Francois Courau (Alcatel) will serve as the primary contact for any schedule issues
related to 3GPP harmonization activities and Alberto Gutierrez (Nortel Networks) will serve
as the primary contact for 3GPP2 harmonization efforts.
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REPORT DETAIL

• The meeting was called to order by 3GPP2 Chair, Steve Dennett (Motorola), at 8:40 AM on
9/09/99.  Steve welcomed the group to the workshop and thanked them for their
participation, welcomed special guests including 3GPP members and WHE1 (the first
workshop for hooks and extensions which was sponsored by ETSI and held in Sophia
Antipolis last month) leaders.  Steve also reviewed the basic logistics for the overall
workshop activities.

• WHE2 Co-Chair, Gerry Flynn (BAM), and TIA Secretariat, Ed Ornelas (TIA), also reviewed
logistic details related t the conduct of the meeting.

• WHE2 Co-Chair, Alberto Gutierrez (Nortel Networks), reviewed the proposed agenda
(WHE2-99-001).  This agenda was approved without objection as submitted.

• Contributions were distributed electronically and assigned to agenda items. A very small
number of contribution sets were also available in hard copy for those users without laptops.

• MC-MAP REQUIREMENTS AND BACKGROUND:

§ A contribution on “Requirements for Interoperability Between Multi-Carrier CDMA
and GSM MAP” from the 3GPP2 3G3 AdHoc (WHE2-99-002) was presented by
Alex Gogic (Vodophone AirTouch).  He highlighted requirement number eight (8)
related to tandem free operation (TFO) as a prelude to the development of a global
vocoder.  He also highlighted requirement number ten (10) related to voice and non-
voice service options and negotiations indicated that this requirement would also
support a global vocoder.

There was some discussion on the priority of the global vocoder vs the other vocoders
list or not listed in the requirements (i.e., EVRC, AMR).  In addition, there was some
discussion on whether the services of the core network are to be supported or simply
the services of the access network only.  The discussion indicated that existing core
network functions did need to be supported including AMR in addition to EVRC.

Regarding requirement number six (6), the requirement was clarified to mean that
seamless handoff between MC-MAP and DS-MAP, not between ANSI-41 and GSM-
MAP.

The intent of the contribution was also clarified as a long-term, forward looking view
and that some of the requirements may not be mandatory for the first release.  The
issue of release timing was deferred to agenda item five (5) MC-MAP
ISSUES/HOOKS/EXTENSIONS.

§ A contribution on “MC-MAP General Requirements” from the 3GPP2 G3G AdHoc
(WHE2-99-003) was presented by Michael Vakulenko (QUALCOMM).  This proposal
presented a set of five (5) high level objectives and requirements for the MC-MAP system.
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This contribution did specify support for existing core network functions.  The MC-
MAP signaling should be designed in such a way that the infrastructure can recognize
the mobile operating mode.  In addition, both circuit and packet data modes will be
supported (including efficient support of mobile IP and GPRS).  The issue of support
for mobile IP was deferred to agenda item five (5) MC-MAP
ISSUES/HOOKS/EXTENSIONS.

§ A contribution on “Newbury GSM-CDMA Trial Report” from QUALCOMM and
Vodophone Ltd. (WHE2-99-014) was presented by Ed Tiedemann (QUALCOMM)
as FYI.

§ A contribution on “NMT Systems and Requirements” from Westel (NMT operator in
Hungary)  (WHE2-99-023) was presented by Laszlo Kiss (Westel).  NMT MoU has
formed the Digital Interest Group (DIG) to develop a recommendation for digital
NMT service.  They are strongly considering CDMA-450 on GSM-MAP and would
like for that to be a part of 3GPP2.  Although a cdmaOne is being reviewed, MC or
DS has not yet been specified.

• MC-MAP REFERENCE ARCHITECTURE:

§ A contribution on MC-MAP Network and Protocol Architecture” from the 3GPP2
G3G AdHoc (WHE2-99-004) was presented by Michael Vakulenko (QUALCOMM).
This contribution proposed the radio access network architecture, signaling protocol
architecture, and packet data user plan protocols.  It also included a proposal to
consider inclusion of vocoders in either the radio access network (RAN) or in the core
network as well as “dim and burst” signaling using the dedicated control channel
when the vocoder is included in the RAN.

A 3GPP representative advised that the AMR codec is in the core network and that
in-band signaling is used to adjust the rate.  This in-band signaling could also be used
to support “dim and burst” if “dim and burst” is actually required.  The goal of
comparability with the Iu interface of the GSM-MAP core network was also
reiterated.  Discussion of this issue was deferred to agenda item five (5) MC-MAP
ISSUES/HOOKS/EXTENSIONS.

• MC-MAP SERVICE SUPPORT

§ A contribution on “Support of GSM-MAP Services utilizing MC CDMA-2000 Air
Interface” from the 3GPP2 G3G AdHoc (WHE2-99-005) was presented by Frank
Favichia (Lucent).  This contribution presented recommendations on GSM-MAP as
well as identification of issues that require further evaluation and discussion.  The
analysis included consideration of both Generic Procedures Supporting MAP Based
CC/MM Signaling as well as detailed Protocol Requirements.

There was some concern expressed by the participants that the document assumed
changes to GSM-MAP which would impact the OHG strategy of modified signaling
layers in the air interface to require minimal or no changes to the core network.  A
3GPP2 G3G AdHoc representative indicated that they intended that all changes
would indeed be in air interface signaling layers and did not intend to violate the
OHG strategy.  Restructuring of some of the tables was recommended for
clarification.
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Several additional editorial changes and other areas requiring clarification were
identified but detailed discussions were deferred to agenda item five (5) MC-MAP
ISSUES/HOOKS/EXTENSIONS.

• MC-MAP ISSUES/HOOKS/EXTENSIONS

§ A contribution on “MC/MAP Call Flow Examples” from the 3GPP2 G3G AdHoc
(WHE2-99-006) was presented by Mike Dolan (Lucent).  This contribution indicated
that a selection is required (as identified in the contribution on “Support of GSM-
MAP Services utilizing MC CDMA-2000 Air Interface” from the 3GPP2 G3G
AdHoc (WHE2-99-005)) for use of either existing IS-2000 messaging response
(alternative 1) or use of  RRC dedicated channel for encapsulation of data and to set
up the RRC link (alternative 2).  This selection is the responsibility of 3GPP2 TSG-C.
The call flow contribution (WHE2-99-006) assumed alternative 2 for the purpose of
illustration only of the call flows and proposed associated recommendations for that
implementation.  Five (5) IS-2000 extensions and no hooks were recommended.

Issues that need to be evaluated by 3GPP2, in addition to the issues identified in the
contribution, include the mapping of access bearers to GSM-MAP radio bearers and
the simulation of the two (2) step mapping process in GSM-MAP.  3GPP needs to
provide information on common channel messaging to 3GPP2 TSG-C.  Additional
assistance from 3GPP experts will be solicited as required.

§ A contribution on “MC/MAP GPRS Packet Data Scenarios” from the 3GPP2 G3G
AdHoc (WHE2-99-007) was presented by Mike Dolan (Lucent).  This contribution
provides a set of scenarios to show the interactions of the various network
components of an MC/MAP system in support of GPRS packet data services.  This
contribution demonstrates that a new GSM-L3 message in IS-2000 can be used to
carry encapsulated GMM and SM messages in an MC/MAP system supporting
GPRS.  No hooks and three (3) extensions were identified.  In addition, 3GPP2 TSG-
C needs to evaluate and resolve issues related to determine which channels (common
or dedicated) are used for specific UTMS upper layer functions and to determine the
tradeoffs between using a data burst messages in place of GMS-L3 messages.

§ A contribution on “MC-MAP Functional Requirements” from the 3GPP2 G3G
AdHoc (WHE2-99-008) was presented by Michael Vakulenko, QUALCOMM.  This
contribution proposes a set of functional requirements for the MC- MAP mode of
operation of the harmonized CDMA MC standard, as required by the OHG
Agreement.  It identified no hooks and several extensions/issues for further study for
the air interface (physical, MAC, LAC, and RRC), handoff mechanisms, security
aspects, and user plane issues.  A presentation version of this contribution was
distributed as WHE2-99-008-1.

§ A contribution on “G3G Support and Concurrent Services in cdma2000 Release A”
from the QUALCOMM (WHE2-99-009) was presented by Francesco Grilli,
QUALCOMM.  The contribution proposes a phased approach including separation of
call control functions from the rest of cdma2000 layer 3, support of multiple call
models in cdma2000, and support of concurrent services in cdma2000.  A
presentation version of this contribution was distributed as WHE2-99-009-1.
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An extension to IS-2000 for a core network identifier needs to be investigated by
3GPP2.  In the 3GPP first release, initial messages are limited to 21 octets.  All other
messages are sent on the common channel.  3GPP must provide detailed information
to 3GPP2.

At this point in the meeting, based on the meeting progress at that time, the meeting Co-Chairs
formed two (2) experts focus groups as indicated below:

• EXPERT FOCUS GROUP A:  Assigned to review contribution inputs and incorporate all
required changes to the “Support of GSM-MAP Services utilizing MC CDMA-2000 Air
Interface” contribution (WHE2-99-005).  Organization and structure of that contribution
should also be reviewed in light of the earlier discussions on this subject.  In addition,
assignment of responsibility for each issue, hook, and extension should also be completed.
The group was tasked with providing an updated contribution to the WHE2 participants at
the opening of the next day session for final review with the group.

• EXPERT FOCUS GROUP B:  Assigned to clarify all issues related to MC-MAP general
requirements and reference architecture.  The group was tasked with providing updated
contributions to the WHE2 participants at the opening of the next day session for final review
with the group.

The Co-Chairs then recessed the general WHE2 meeting at 3:40 PM local time to allow time for the
Expert Focus Groups to complete their tasks.

The meeting was reconvened on 9/10/99 at 9:00 AM local time.

• MC-MAP ISSUES/HOOKS/EXTENSIONS (continued):

§ One (1) output of EXPERT FOCUS GROUP B was presented as a contribution
entitled “MC-MAP Network and Protocol Architecture” (WHE2-99-027 - an upgrade
revision to WHE2-99-004) by Michael Vakulenko, QUALCOMM.  The changes were
reviewed in detail including the following modifications:

• Addition of session management to include packet data

• Classification of Figure 3 as an exemplary reference since it is not necessary

• Clarification of vocoder location architectural concerns other than the actual
location issues which was indicated as a reference architecture issue

With minor editorial changes, the revised document (WHE2-99-027R1) was accepted
as a working assumption for the network architecture of the MC-MAP system and
will be included as an output of the workshop as a part of the meeting report.

§ The other output of EXPERT FOCUS GROUP B was presented as a contribution
entitled “Requirements for Interoperability Between Multi-Carrier CDMA and GSM
MAP” (WHE2-99-026 - upgraded from WHE2-99-002 and WHE2-99-003) by Alex
Gogic (Vodophone AirTouch).  This document defined the following requirements:

• BASIC

• EXTENDED

• EVOLUTIONARY
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Additional changes were implemented by the review discussion and the updated
document (WHE2-99-026R1) was accepted as a working assumption for the
requirements of the MC-MAP system and will be included as an output of the
workshop as a part of the meeting report.

With regards to a requirement stated in WHE2-99-003 that “MC MAP signaling
should not preclude support of CDMA MC-41 native mode mobiles in the same radio
access network“, QUALCOMM will prepare a white paper clarifying this issue.  This
document will be posted on the G3G AdHoc website for review by operators.

§ The output of EXPERT FOCUS GROUP A was presented as a contribution entitled
“Support of GSM-MAP Services utilizing MC CDMA-2000 Air Interface – rev 1”
(WHE2-99-025 - upgraded from WHE2-99-005) by Mike Dolan (Lucent).  The
changes included the following:

• Reorganization of document and deletion of irrelevant, unnecessary, or no
longer needed procedures and service table entries.

• Addition of RRC connection setup description.

• Changed title of Section 2.1 from “Design Assumptions” to “Work Items and
Issues”.  This section details specific action items and issues of concern with
recommended action party.  All items related to potential modifications to the
air interface and only timers/state machines are still being reviewed in the core
network.  The 3GPP2 G3G AdHoc will be responsible for managing 3GPP2
action items and facilitating support of other 3GPP2 groups as appropriate

• Defined work items and issues related to MC/DS handoff (Section 2.4.1).
Specific identification of the group primarily responsible for each line item
was added during the discussion as required.

• Specific identification of the group primarily responsible for each line item in
the services and features tables of Section 3 was also added during the
discussion as required.  These items were defined based on consensus between
Mike Dolan (Lucent on behalf of 3GPP2) and Francois Courau (Alcatel on
behalf of 3GPP) where the responsibility for any line item was sufficiently
clear for such consensus.

The revised document (WHE2-99-025R2) was accepted as working assumptions for
the support of GSM-MAP services of the MC-MAP system and will be included as an
output of the workshop as a part of the meeting report.

• DS-41 STATUS

§ The meeting summary from the first workshop (Sophia Antipolis, 8/24-26/99)
(WHE2-99-028) was presented by Francois Courau (Alcatel) as FYI.  This report had
been previously reviewed by G3G AdHoc and all their comments had been
incorporated and the document was accepted as the official summary of that
workshop.

§ In addition, there has been progress on some of the action items from the first
workshop by 3GPP2 G3G AdHoc which is reflected in contributions to be discussed
under agenda item seven (7) DS-41 ISSUES.
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• DS-41 ISSUES

§ A contribution on “DS-41 Issues Identified in the UTRA Workshop” from the 3GPP2
G3G Ad Hoc (WHE2-99-015) was presented by WHE2 Chair, Alberto Gutierrez
(Nortel Networks).  This document summarized the action items and issues for
further investigation for 3GPP2 from that first workshop.  This document will be
included with this meeting report and the three (3) defined output documents for
delivery to 3GPP2 TSG-C.

§ Regarding on-going management of the DS-41 and MC-MAP standards development
activities, Francois Courau (Alcatel) will serve as the primary contact for any
schedule issues related to 3GPP harmonization activities and Alberto Gutierrez
(Nortel Networks) will serve as the key contact for 3GPP2 harmonization efforts.

• 3GPP indicates that it plans to review the DS-41 hooks required for the
December release at their 10/99 meetings.  3GPP TSG-RAN needs the
definition of any additionally required DS-41 hooks from 3GPP2 TSG-C
ASAP in order for 3GPP to meet their 10/6-8/99 meetings.  3GPP TSG-SA
will include harmonization activities in the 3GPP workplan and coordinate the
3GPP development activities when they meet during the period 10/11-13/99.

• 3GPP2 indicated that TSG-C meets during the week of 9/13/99 with a 3GPP2
Steering Committee meeting on 9/17/99.  3GPP2 TSG-S will meet during the
period 9/20-22/99 in Nara, Japan and must (similar to 3GPP TSG-SA)
coordinate activities of the 3GPP2 Workplan.

• The group was also advised that the next OHG meeting will be held at the end
of 9/99.

• To date in both workshops, only a total of 1-2 hooks have been identified
(12/99 release) with a multitude of extensions (year 2000 release).

§ A contribution on “ESN, IMSI, TMSI and cdma2000 Page Records” from the 3GPP2
G3G Ad Hoc (WHE2-99-015) was presented by Ed Tiedemann (QUALCOMM).

• No real concern over IMSI structure and length (15 digits)

• TMSI structure and TMSI Zone definitions are proposed.

§ A contribution on “Handover procedure from DS+ANSI-41 to IS-95/MC” from TTA
(WHE2-99-018) was presented by Seoon-Soo Park (ETRI).  This document proposed
a DS-41 to IS-95 MC handoff strategy including a modified handoff message.
However, the hard handoff proposal may mandate potential changes to IOS - such
changes are contrary to the OHG Requirements.  One (1) major issue is the
establishment of time reference for handoff from an asynchronous system to a
synchronous environment.  The contributors were directed to submit this document
for review and comment from 3GPP TSG-RAN1 and then 3GPP2 TSG-C.  The
procedure for a mobile to establish synchronization in an MC system is already a part
of IS-2000.
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§ A contribution on “External Timing Required for cdmaOne Networks” from
Motorola (WHE2-99-019) was presented by Dan DeClerck (Motorola).  The
contributor recommended consideration of alternatives to GPS for system timing.
Loran specifically was identified as one (1) alternative.  The contributor was directed
to submit this to 3GPP TSG-RAN3 for informational purposes.

§ A contribution on “Cell Selection, System Selection, and Registration for DS/ANSI-
41 systems” from Motorola (WHE2-99-022) was presented by Dan Willey
(Motorola).    This document proposed specific changes to and potential other
changes in IS-2000 messaging to accommodate related DS-41 operations.

USA requirements for immediate determination (upon registration) of location
information for E911 support must also be considered.  Requirements must be
specified/clarified by 3GPP2 for review by 3GPP TSG-RAN2.

3GPP2 also needs to confirm support the functionality split between the RR and MM
layers as implemented by 3GPP for idle mode procedures.

§ A contribution on “DS-to-Analog Handoff” from the 3GPP2 G3G AdHoc (WHE2-
99-013) was presented by Alberto Gutierrez (Nortel Networks).  The document
summarized IS-2000-5 specifications and was presented as FYI.

§ A contribution on “Examples of mapping ANSI-41 services onto the 3GPP Radio
Bearers” from Ericsson (WHE2-99-024) was presented by Mikael Gundmundson
(Ericsson) as FYI.  This document indicates no major problems in accomplishing this
mapping based only on the preliminary review of this subject.  The contributor also
recommended that the review mapping ANSI-1 services onto 3GPP radio bearers
continue in 3GPP2.

• CONCLUSION AND FINAL WRAP-UP

§ Contributions on “Proposal for Text Submitted to TG 8/1 From 3GPP and 3GPP2”
(WHE2-99-020) and on “Clarification of the IMT-2000 CDMA Grouping” (WHE2-
99-021), both  from OHG members and Omnipoint, were presented by Gary Jones
(Omnipoint) as FYI.  The contributor advised that, since there have been continuing
discussions on this subject, this information was no longer current.  Thus the
contributions were classified as out of date and were referenced as FYI only.

§ Co-Chair Alberto Gutierrez thanked all of the contributors for their hard work and to
the participants for an extremely good workshop.

§ Co-Chair Gerry Flynn also expressed gratitude to Co-Chair Alberto Gutierrez, the
participating PP and SDO organizations, and the TIA staff for their support.

The workshop was adjourned at 3:45 PM local time.

A listing of the contributions that were distributed is itemized below:
NUMBER SUBJECT SOURCE

WHE2-99-
000 Document Register SECRETARIAT
001 Agenda CHAIR
002 Requirements for Interoperability Between Multi-Carrier

CDMA and GSM MAP
3GPP2 G3G Ad Hoc

003 MC-MAP General Requirements 3GPP2 G3G Ad Hoc
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004 MC-MAP Network and Protocol Architecture 3GPP2 G3G Ad Hoc
005 Support of GSM-MAP Services utilizing MC CDMA-2000

Air Interface
3GPP2 G3G Ad Hoc

006 MC/MAP Call Flow Examples 3GPP2 G3G Ad Hoc
007 MC/MAP GPRS Packet Data Scenarios 3GPP2 G3G Ad Hoc
008 MC-MAP Functional Requirements 3GPP2 G3G Ad Hoc
009 G3G Support and Concurrent Services in cdma2000 release A QUALCOMM
010 MC/MAP Cell (Re)Selection 3GPP2 G3G Ad Hoc
011 MC/MAP Handoff 3GPP2 G3G Ad Hoc
012 DS-to-MC and DS-to-Analog Handoffs (Draft) 3GPP2 G3G Ad Hoc
013 DS-to-Analog Handoff 3GPP2 G3G Ad Hoc
014 Newbury GSM-CDMA Trial Report QUALCOMM and Vodaphone

Ltd.
015 DS-41 Issues Identified in UTRA Workshop 3GPP2 G3G Ad Hoc
016 ESN, IMSI, TMSI and cdma2000 Page Records 3GPP2 G3G Ad Hoc
017 Use of Tag field in Sync Channel Message 3GPP2 G3G Ad Hoc

017R1 Use of Tag field in Sync Channel Message  Rev 1 3GPP2 G3G Ad Hoc
018 G3G Handover Procedures ETRI
019 Alternatives to GPS for synchronization and timing references Motorola
020 Proposal for Text Submitted to TG 8/1 from 3GPP and 3GPP2 OHG and Omnipoint
021 Clarification of the IMT-2000 CDMA Grouping Omnipoint
022 Cell Selection, System Selection, and Registration for

DS/ANSI-41 Systems
Motorola

023 NMT Systems and Requirements WESTAL
024 Examples of mapping ANSI-41 services onto the 3GPP Radio

Bearers
Ericsson

025 Support of GSM-MAP Services utilizing MC CDMA-2000
Air Interface - rev 1

Expert Focus Group A

025R1 Support of GSM-MAP Services utilizing MC CDMA-2000
Air Interface - rev 2

Expert Focus Group A

025R2 Support of GSM-MAP Services utilizing MC CDMA-2000
Air Interface - APPROVED

Expert Focus Group A

026 Requirements for Interoperability Between Multi-Carrier
CDMA and GSM MAP - rev draft

Expert Focus Group B

026R1 Requirements for Interoperability Between Multi-Carrier
CDMA and GSM MAP - APPROVED

Expert Focus Group B

027 MC-MAP Network and Protocol Architecture  - Revision 1 –
Draft

Expert Focus Group B

027R1 MC-MAP Network and Protocol Architecture  - Revision 2 –
APPROVED

Expert Focus Group B

028 Meeting summary of first workshop in Sophia 3GPP
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Abstract:2

This contribution proposes reference network and protocol architecture for3

the MC-MAP mode of operation agreed by the joint group of experts4

during the 3GPP2 Hooks and Extensions Workshop.5
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1. About This Document1

OHG agreement defined framework for interconnection of the three air interface2

modes to the GSM-MAP and ANSI-41 networks. The OHG agreement suggests3

that multi-carrier FDD mode will be based on the cdma2000 air interface with4

hooks and extensions that are required to support cdma2000 on evolved GSM-5

MAP network (3G). That mode of operation is further called MC-MAP in this6

document.7

This document proposes network and protocol architecture for the MC-MAP8

mode of the harmonized CDMA MC standard, applicable for the connection to9

the evolved GSM-MAP network (3G).10

2. MC-MAP Network and Protocol Architecture11

2.1 Network Architecture12

Figure 1 shows the network architecture of the CDMA MC radio access network,13

which supports connection to the evolved GSM-MAP core network using the Iu-14

interface being defined in 3GPP.15

CDMA MC RAN

CDMA MC BSC CDMA MC BSC

Evolved GSM-MAP Core Network

CDMA MC
BTS

Iu Iu

3G  IOS A3/A7

CDMA MC
BTS

CDMA MC
BTS

CDMA MC
BTS

CDMA MC
mobile

U*

16

Figure 1. MC-MAP Radio Access Network Architecture17

18

The MC-MAP radio access network is based on the 3G IOS radio access network.19

Hooks and extensions possibly should be added to the cdma2000 air interface20
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protocols to provide means of its connection to the evolved 3G GSM-MAP core1

network on the Iu- interface.2

The MC-MAP radio access network offers data transmission services to the GSM-3

MAP core network and communicates with the core network over the Iu-4

interface. The internal interfaces of the radio access network are based on the A35

and A7 interfaces defined in 3G IOS for cdma2000, with possible modifications6

required supporting functionality related to GSM-MAP.7

In the MC-MAP radio access network the Iu- interface substitutes the 3G IOS A-8

and R-P- interfaces, specifically A1, A2, A5 and A10, A11 interfaces.9

The MC-MAP mobiles should be able to support connection to the GSM-MAP10

core network and should contain a SIM (USIM).11

2.2 Protocol Architecture12

Figure 2 shows the signaling protocol stack for connection of the CDMA MC radio13

access network to the evolved GSM-MAP core network for both packet switched14

and circuit switched services.15

RANAP

GSM-MAP MM/GMM

GSM-MAP CM/SM

RANAP

GSM-MAP MM/GMM

GSM-MAP CM/SM

MC Mobile MC BS
3G_CN
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Possible Hooks

and/or extensions
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Transport
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MC RRC

Transport

Access Stratum

Non-Access Stratum

MC MAC

MC L1

MC LAC

MC RRC

MC MAC

MC L1

16

Figure 2. Signaling Protocols17

There are two groups of protocols in the evolved GSM-MAP network. Non-Access18

Stratum (NAS) protocols are terminated in the core network and include19

functionality related to mobility management and service aspects of the system.20

Access Stratum protocols are terminated in the radio access networks and are21

responsible for the radio interface aspects of the system.22
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The CDMA MC protocol stack plays the role of the access stratum protocols and is1

extended to support upper GSM-MAP non-access stratum protocols (GSM-MAP2

MM and CM) and interwork with the network protocols on the Iu- interface3

(RANAP).4

The CDMA MC radio access network protocols when connected to the GSM-MAP5

network comprise of the following protocols:6

• CDMA MC Layer 1 with possible hooks.7

• CDMA MC MAC with possible hooks and extensions.8

• CDMA MC LAC with possible hooks and extensions.9

• CDMA MC RRC for 3G GSM with possible hooks and extensions. The10

MC RRC is a combination of the cdma2000 radio resource management11

protocols and a signaling protocol required for interworking with the12

RANAP protocol on the Iu- interface.13

On the mobile side, the CDMA MC protocols offer their services to the non-access14

stratum protocols on the Service Access Points (SAP) as required by the non-15

access stratum protocols. There are three types of SAPs currently defined by 3GPP16

on the interface between access and non-access protocols:17

• General Control (GC). The GC SAP is used for transfer of broadcast18

system information to the non-access stratum protocols.19

• Notification (Nt). The Nt SAP is used for paging and notifications.20

• Dedicated Control (DC). The DC SAP is used for control of the signaling21

connections and transparent transfer of signaling messages between the22

mobile and the core network.23

Figure 3 shows user plane protocol architecture for MC-MAP packet data service24

based on the GPRS core network.25
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Figure 3. Example MC-MAP Packet Data User Plane Protocols2

Note: Similar CDMA MC protocol architecture should be used for the circuit3

switched services.4

The MC-MAP radio interface protocols on the user plane comprise of the5

following protocols:6

• CDMA MC Layer 1 with possible hooks.7

• CDMA MC MAC with possible hooks and extensions.8

A seamless interface between the GPRS LLC protocol and MC RLP9

protocol in the MC MAC should be provided. Possible extensions should10

be included in the MC MAC protocol to map the GPRS LLC frames11

to/from the RLP byte stream.12

2.3 Location of Transcoders (Vocoders)13

Unlike in the 3G IOS architecture, in the evolved GSM-MAP architecture14

transcoders (vocoders) are physically and logically located in the core network.15

Support of this architecture requires extensions to the MC-MAP radio access16

network.17

18

19


