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1 Introduction

This contribution discusses the packet channel access message and contention resolution mechanism for EGPRS Release 1999 mobile stations.  An argument is then made for the need/desire for a separate packet channel access mechanism and contention resolution mechanism for GERAN Release 2000 mobile stations.  Several new packet channel access mechanisms and contention resolution mechanisms for GERAN Release 2000 mobile stations are also proposed.

The contribution is organized as follows.  Section 2 gives a list of acronyms.  Section 3 discusses the packet channel access mechanism and contention resolution mechanism for EGPRS Release 1999 mobile stations.  Section 4 discusses the need for a separate packet channel access mechanism and contention resolution mechanism for GERAN Release 2000 mobile stations.  Section 5 proposes several possible new packet channel access mechanisms and contention resolution mechanisms for GERAN Release 2000 mobile stations.  Section 6 presents conclusions and recommendations.  Section 7 includes a list of references.  Appendices A through H provide supporting material.

2 List of Acronyms

3GPP


3rd Generation Partnership Program

AAL5


ATM Adaptation Layer type 5

ATM


Asynchronous Transfer Mode

BN



Bit Number

BSC


Base Station Controller

BSS


Base Station System

BSSGP

Base Station System GPRS Protocol

BTS


Base Transceiver Station

EDGE


Enhanced Data Rates for Global Evolution

EGPRS

Enhanced General Packet Radio Service

FFS


For Further Study

GCRI


GERAN Contention Resolution Identity

GERAN

GSM/EDGE Radio Access Network

GGSN


Gateway GPRS Support Node

GMM


GPRS Mobility Management

GPRS


General Packet Radio Service

G-RNTI

GERAN-RNTI

GSM


Global System for Mobile Communications

GTP


GPRS Tunneling Protocol

IE



Information Element

IMSI


International Mobile Subscriber Identity

IP



Internet Protocol

LLC


Logical Link Control

MAC


Medium Access Control

MM


Mobility Management

MS


Mobile Station

PDCH


Packet Data Channel

PDCP


Packet Data Convergence Protocol

PDU


Protocol Data Unit

PS



Packet Switched

PTMSI

Packet-Temporary Mobile Subscriber Identity

RANAP

Radio Access Network Application Protocol

RLC


Radio Link Control

RNTI


Radio Network Temporary Identifier

RR



Radio Resource

RRC


Radio Resource Control

RT



Real-Time

SCCP


Signaling Connection Control Part

SGSN


Serving GPRS Support Node

SM


Session Management

SMS


Short Message Service

SNDCP

SubNetwork Dependent Convergence Protocol

TBF


Temporary Block Flow

TFI


Temporary Flow Identifier

TLLI


Temporary Logical Link Identifier

TS



Training Sequence

UDP


User Datagram Protocol

UMTS


Universal Mobile Telecommunications Services

U-RNTI

UTRAN-RNTI

UTRAN

UMTS Terrestrial Radio Access Network

3 EGPRS Release 1999 Packet Channel Request Mechanism and Contention Resolution Mechanism

3.1 EGPRS Release 1999 Packet Channel Request Message

The EGPRS PACKET CHANNEL REQUEST message (see Tables A1 and A2 in Appendix A) is sent by EGPRS capable MSs in cells supporting EGPRS and using the 11 bit EGPRS extended packet access burst type (see Appendix F) [1].  This message is sent to perform EGPRS one-phase access request, EGPRS short access request, or EGPRS two-phase access request.  For all other purposes (page response, cell update etc.) the standard GPRS PACKET CHANNEL REQUEST message is sent using the 11 bit GPRS extended packet access burst (see Tables B1 and B3 in Appendix B).

3.2 EGPRS Release 1999 Contention Resolution Mechanism

For addressing purposes at the GPRS/EGPRS RR sublayer and to identify a specific MS, a Temporary Logical Link Identity (TLLI) is used.  TLLI assignment is controlled by GMM.  The TLLI that is used is constructed by the MS either on the basis of the P-TMSI (local or foreign TLLI), or directly (random TLLI) (see Appendix C) [2].  The TLLI is not carried in LLC frames, but in BSSGP messages as defined in [3] and in RLC/MAC blocks as defined in [1].  It is carried in RLC/MAC blocks during the contention resolution phase, in all uplink RLC/MAC control blocks when the Temporary Flow Identifier (TFI) is not available, and in some downlink RLC/MAC control blocks.

4 The Need/Desire for a Separate GERAN Release 2000 Packet Channel Request Mechanism and Contention Resolution Mechanism

EGPRS Release 1999 is, in a sense, a connectionless service (i.e., a permanent MS-to-BSS/network radio resource (RR) connection is not required over the air interface in order to transfer data).  Uplink and downlink data transfer is done via a Temporary Block Flow (TBF) establishment.

A TBF is a physical connection used by two RR entities to support the unidirectional transfer of LLC PDUs on packet data physical channels.  The TBF is allocated radio resources on one or more PDCHs and comprises a number of RLC/MAC blocks carrying one or more LLC PDUs.  A TBF is temporary and is maintained only for the duration of the data transfer (i.e., until there are no more RLC/MAC blocks to be transmitted and, in RLC acknowledged mode, until all of the transmitted RLC/MAC blocks have been successfully acknowledged by the receiving entity).

Therefore, once an EGPRS Release 1999 mobile station is GPRS attached and once a PDP context has been activated, uplink and downlink data transfer can occur without any need for a permanent MS-to-BSS/network RR connection.

Since GERAN Release 2000 will reuse (as much as possible), the UTRAN user plane protocols (and most likely, the UTRAN control plane protocols, although this is FFS), GERAN Release 2000 mobile stations will require a permanent MS-to-BSS/network RRC connection before uplink and downlink data transfer can occur.  This will require a separate user plane protocol stack (above the RLC/MAC/PHY layer level) and most likely a separate control plane protocol stack (also above the RLC/MAC/PHY layer level).  The consequences of this are different messages, different protocol discriminators, different procedures, etc.

Therefore, for GERAN Release 2000, two basic problems need to be solved:

· How to differentiate between an EGPRS Release 1999 mobile station access and a GERAN Release 2000 mobile station access so that the appropriate user plane protocol stack and control plane protocol stack can be activated for the GERAN Release 2000 mobile station in the BSS/network.

· How to implement the contention resolution mechanism for the GERAN Release 2000 mobile station.

4.1 GPRS/EGPRS, UTRAN, and GERAN User Planes

Figures D1 and D2 in Appendix D illustrate the GPRS/EGPRS and UTRAN user plane (MS-GGSN), respectively [4].  Figure 1 shows the user plane for GPRS/EGPRS and GERAN (MS-SGSN) that is included in the GERAN Stage 2 description [5].
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Figure 1. User plane for GPRS/EGPRS and GERAN (MS-SGSN) [5].

4.2 GPRS/EGPRS, UTRAN, and GERAN Control Planes

Figures D3 and D4 in Appendix D illustrate the GPRS/EGPRS and UTRAN control plane (MS-SGSN), respectively [4].  The control plane for GPRS/EGPRS and GERAN (MS-SGSN) is not included in the GERAN Stage 2 description.  It is FFS [5].

4.3 TLLI and RNTI

In GSM, a packet TMSI (P-TMSI) is used in the GMM sublayer for identification of an MS and a Temporary Logical Link Identity (TLLI) is used for addressing purposes at the RR sublayer.  The relationship between TLLI and IMSI/P-TMSI is known only in the MS and in the SGSN

In UMTS a Radio Network Temporary Identity (RNTI) identifies a UMTS user between the MS and the UTRAN. The relationship between RNTI and IMSI/P-TMSI is known only in the MS and in the UTRAN.

5 New GERAN Release 2000 Packet Channel Request Mechanism and Contention Resolution Mechanism

This section of the contribution is broken down into 2 main topics:

· Packet channel request mechanism.

· Contention resolution mechanism.

5.1 GERAN Release 2000 Packet Channel Request Mechanism

This section of the contribution discusses 5 new GERAN Release 2000 packet channel request mechanisms.  All 5 mechanisms attempt to solve the problem of how to differentiate between an EGPRS Release 1999 mobile station access and a GERAN Release 2000 mobile station access.

5.1.1 Option 1

According to [1], EGPRS capable MSs shall monitor the GPRS Cell Options IE on the BCCH (SI13)/PBCCH(PSI1/PSI13) for the cell's EGPRS capability.  In PSI1 (and PSI13) it is indicated if the EGPRS PACKET CHANNEL REQUEST (see Tables A1 and A2 in Appendix A) is supported in a cell.  If the cell is EGPRS capable and EGPRS PACKET CHANNEL REQUEST is supported in the cell, the EGPRS PACKET CHANNEL REQUEST messages shall be used at one-phase access attempts, two-phase access attempts, and short access attempts.  If the cell is EGPRS capable and EGPRS PACKET CHANNEL REQUEST messages are not supported in the cell, the EGPRS mobile station shall use the 11 bit standard GPRS PACKET CHANNEL REQUEST message (see Tables B1 and B3 in Appendix B) and shall initiate a two phase access request.

Therefore, a simple solution would be to force the EGPRS mobile stations to use the 11 bit standard GPRS PACKET CHANNEL REQUEST message.  This would free up the EGPRS PACKET CHANNEL REQUEST message for GERAN Release 2000 mobile stations.  Whether or not this limitation is desirable is questionable.  On the positive side, no new training sequences and/or access codes would be required for the EGPRS PACKET CHANNEL REQUEST message.

One possible drawback is that if the GERAN Release 2000 mobile station is in PMM-Idle state (i.e., it is GPRS attached) and RRC Idle mode (i.e., it is not RRC connected but has an active PDP context), then if a Real-Time (RT) application like voice over GERAN PS domain needs to be originated/terminated, it may take a considerable period of time to setup the RRC connection, etc. and setup up the application (e.g., via SIP), if only 3 access codes are available (viz., one-phase access attempt, two-phase access attempt, and short access attempt).  Even if the GERAN Release 2000 happened to be in PMM-Connected state and RRC Connected mode (e.g., Cell_FACH, Cell_PCH, or Cell_GRA state), there would still be a delay problem.

5.1.2 Option 2

Another simple solution would be to have a dedicated PBCCH/PCCCH solely for GERAN Release 2000 mobile stations and let them use the EGPRS PACKET CHANNEL REQUEST message at one-phase access attempts, two-phase access attempts, and short access attempts.  This would require an extra timeslot in each cell and, therefore, would reduce the system spectral efficiency.  On the positive side, no new training sequences and/or access codes would be required for the EGPRS PACKET CHANNEL REQUEST message.

Similar to Option 1, one possible drawback is that if the GERAN Release 2000 mobile station is in PMM-Idle state (i.e., it is GPRS attached) and RRC Idle mode (i.e., it is not RRC connected but has an active PDP context), then if a Real-Time (RT) application like voice over GERAN PS domain needs to be originated/terminated, it may take a considerable period of time to setup the RRC connection, etc. and setup up the application (e.g., via SIP), if only 3 access codes are available (viz., one-phase access attempt, two-phase access attempt, and short access attempt).  Even if the GERAN Release 2000 happened to be in PMM-Connected state and RRC Connected mode (e.g., Cell_FACH, Cell_PCH, or Cell_GRA state), there would still be a delay problem.

5.1.3 Option 3

Option 3 piggybacks on the GERAN Release 2000 contention resolution mechanism discussed in Section 5.2 of this contribution.  Option 3 allows both EGPRS Release 1999 and GERAN Release 2000 mobile stations to use the EGPRS PACKET CHANNEL REQUEST message at one-phase access attempts, two-phase access attempts, and short access attempts without the restrictions imposed by Options 1 and 2.  As mentioned in Section 3.2 of this contribution, for EGPRS Release 1999 mobile stations, the TLLI is carried in RLC/MAC blocks during the contention resolution phase.  If, as proposed in Section 5.2 of this contribution, GERAN Release 2000 mobile stations carry the GERAN Contention Resolution Identity (GCRI) (which is based upon the G-RNTI), in RLC/MAC blocks during the contention phase and if the GCRI is properly designed, then it is a straightforward process to differentiate between an EGPRS Release 1999 mobile station access and a GERAN Release 2000 mobile station access.

Similar to Options 1 and 2, one possible drawback is that if the GERAN Release 2000 mobile station is in PMM-Idle state (i.e., it is GPRS attached) and RRC Idle mode (i.e., it is not RRC connected but has an active PDP context), then if a Real-Time (RT) application like voice over GERAN PS domain needs to be originated/terminated, it may take a considerable period of time to setup the RRC connection, etc. and setup up the application (e.g., via SIP), if only 3 access codes are available (viz., one-phase access attempt, two-phase access attempt, and short access attempt).  Even if the GERAN Release 2000 happened to be in PMM-Connected state and RRC Connected mode (e.g., Cell_FACH, Cell_PCH, or Cell_GRA state), there would still be a delay problem.

5.1.4 Option 4

In order to provide some degree of flexibility while maintaining system spectral efficiency, Option 4 requires the creation of 2 new training sequences for the EGPRS PACKET CHANNEL REQUEST message.  No new access codes are required for the EGPRS PACKET CHANNEL REQUEST message.  Similar to Options 1, 2, and 3, one possible drawback is that if the GERAN Release 2000 mobile station is in PMM-Idle state (i.e., it is GPRS attached) and RRC Idle mode (i.e., it is not RRC connected but has an active PDP context), then if a Real-Time (RT) application like voice over GERAN PS domain needs to be originated/terminated, it may take a considerable period of time to setup the RRC connection, etc. and setup up the application (e.g., via SIP), if only 3 access codes are available (viz., one-phase access attempt, two-phase access attempt, and short access attempt).  Even if the GERAN Release 2000 happened to be in PMM-Connected state and RRC Connected mode (e.g., Cell_FACH, Cell_PCH, or Cell_GRA state), there would still be a delay problem.

5.1.4.1 New Packet Channel Request Message

The new EGPRS PACKET CHANNEL REQUEST message for Option 4 is illustrated in Table 1.

Table 1: Option 4 - GERAN Release 2000 PACKET CHANNEL REQUEST 11 bit message content (ref. GSM 04.60).

Training sequence 
(see GSM 05.02)
bits
11 …...1

Packet Channel Access

TS1
0 mmmmm pp r r r
One Phase Access Request
EGPRS with 8PSK capability in uplink

TS1
1 0 0 n n n pp r r r
Short Access Request
EGPRS with 8PSK capability in uplink

TS1
1 1 0 0 0 0 pp r r r
Two Phase Access Request
EGPRS with 8PSK capability in uplink

TS1
All others
Reserved





TS2
0 mmmmm pp r r r
One Phase Access Request
EGPRS without 8PSK capability in uplink

TS2
1 0 0 n n n pp r r r
Short Access Request
EGPRS without 8PSK capability in uplink

TS2
1 1 0 0 0 0 pp r r r
Two Phase Access Request
EGPRS without 8PSK capability in uplink

TS2
All others
Reserved





TS3
0 mmmmm pp r r r
One Phase Access Request

GERAN with 8PSK capability in uplink

TS3
1 0 0 n n n pp r r r
Short Access Request

GERAN with 8PSK capability in uplink

TS3
1 1 0 0 0 0 pp r r r
Two Phase Access Request

GERAN with 8PSK capability in uplink

TS3
All others
Reserved





TS4
0 mmmmm pp r r r
One Phase Access Request

GERAN without 8PSK capability in uplink

TS4
1 0 0 n n n pp r r r
Short Access Request

GERAN without 8PSK capability in uplink

TS4
1 1 0 0 0 0 pp r r r
Two Phase Access Request

GERAN without 8PSK capability in uplink

TS4
All others
Reserved

where the values for the red "TS3" and "TS4" are FFS.

5.1.4.2 New Training Sequences

Appendix F describes the GPRS/EGPRS extended packet access burst structure [6].  For the alternative training (synchronization) sequence, sequence "TS3" (see Table 1), the "synch. sequence bits" shall be defined as modulating bits with the following states:

(BN8, BN9 .. BN48)
=
(x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x,


 x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x)

where the values for "x" are FFS.

For the alternative training (synchronization) sequence, sequence "TS4" (see Table 1), the "synch. sequence bits" shall be defined as modulating bits with the following states:

(BN8, BN9 .. BN48)
=
(x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x,


 x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x)

where the values for "x" are FFS.

5.1.4.3 New Coding

Appendix G describes the coding for the GPRS/EGPRS extended packet access burst [7].  For Option 4, since no new access codes are required, no changes to the coding for the GPRS/EGPRS extended packet access burst are required.

5.1.5 Option 5

In order to provide an ever greater degree of flexibility while maintaining system spectral efficiency, Option 5 requires the creation of 2 new training sequences for the EGPRS PACKET CHANNEL REQUEST message (similar to Option 3) and 14 new access codes.  The 14 new access codes match up with the Establishment Cause IE in the UTRAN RRC Connection Request message (see Table E1 in Appendix E) [8].  This was first discussed in [9].  Since new access codes (i.e., longer access codes, 16 bits instead of 11 bits, see Section 5.1.4.1 and Table 2 of this contribution) are required, changes to the coding for the GPRS/EGPRS extended packet access burst are also required (see Appendix G) [7].

Unlike Options 1, 2, 3, and 4, the advantage of using Option 5 is that if the GERAN Release 2000 mobile station is in PMM-Idle state (i.e., it is GPRS attached) and RRC Idle mode (i.e., it is not RRC connected but has an active PDP context), then if an RT application like voice over GERAN PS domain needs to be originated/terminated, it will not take as long to setup the RRC connection, etc. and setup the application (e.g., via SIP), if 14 access codes are available (viz., the Establishment Causes specified in the RRC Connection Request message).  Option 5 will also help even if the GERAN Release 2000 happened to be in PMM-Connected state and RRC Connected mode (e.g., Cell_FACH, Cell_PCH, or Cell_GRA state).

5.1.5.1 New Packet Channel Request Message

The new EGPRS PACKET CHANNEL REQUEST message for Option 5 is illustrated in Table 2.  Note that, in order to provide some cushion for future growth, 5 bits have been added to the original 11 bit access code so that it is possible to differentiate between 32 different Establishment Causes (4 bits would have made it possible to differentiate between only 16 different Establishment Causes, which is a cushion of only 2).

Table 2: Option 5 - GERAN Release 2000 PACKET CHANNEL REQUEST 16 bit message content (ref. GSM 04.60).
Training sequence 
(see GSM 05.02)
bits
11 …...1

Packet Channel Access

TS1
0 mmmmm pp r r r
One Phase Access Request
EGPRS with 8PSK capability in uplink

TS1
1 0 0 n n n pp r r r
Short Access Request
EGPRS with 8PSK capability in uplink

TS1
1 1 0 0 0 0 pp r r r
Two Phase Access Request
EGPRS with 8PSK capability in uplink

TS1
All others
Reserved





TS2
0 mmmmm pp r r r
One Phase Access Request
EGPRS without 8PSK capability in uplink

TS2
1 0 0 n n n pp r r r
Short Access Request
EGPRS without 8PSK capability in uplink

TS2
1 1 0 0 0 0 pp r r r
Two Phase Access Request
EGPRS without 8PSK capability in uplink

TS2
All others
Reserved







One Phase Access Request

GERAN with 8PSK capability in uplink

TS3
xxxxx 0 mmmmm pp r r r
Originating conversational call

TS3
xxxxx 0 mmmmm pp r r r
Originating streaming call

TS3
xxxxx 0 mmmmm pp r r r
Originating interactive call

TS3
xxxxx 0 mmmmm pp r r r
Originating background call

TS3
xxxxx 0 mmmmm pp r r r
Terminating conversational call

TS3
xxxxx 0 mmmmm pp r r r
Terminating streaming call

TS3
xxxxx 0 mmmmm pp r r r
Terminating interactive call

TS3
xxxxx 0 mmmmm pp r r r
Terminating background call

TS3
xxxxx 0 mmmmm pp r r r
Emergency call

TS3
xxxxx 0 mmmmm pp r r r
Inter-system cell selection

TS3
xxxxx 0 mmmmm pp r r r
Registration

TS3
xxxxx 0 mmmmm pp r r r
Detach

TS3
xxxxx 0 mmmmm pp r r r
SMS

TS3
xxxxx 0 mmmmm pp r r r
Call re-establishment

TS3
All others
Reserved







Short Access Request

GERAN with 8PSK capability in uplink

TS3
xxxxx 1 0 0 n n n pp r r r
Originating conversational call

TS3
xxxxx 1 0 0 n n n pp r r r
Originating streaming call

TS3
xxxxx 1 0 0 n n n pp r r r
Originating interactive call

TS3
xxxxx 1 0 0 n n n pp r r r
Originating background call

TS3
xxxxx 1 0 0 n n n pp r r r
Terminating conversational call

TS3
xxxxx 1 0 0 n n n pp r r r
Terminating streaming call

TS3
xxxxx 1 0 0 n n n pp r r r
Terminating interactive call

TS3
xxxxx 1 0 0 n n n pp r r r
Terminating background call

TS3
xxxxx 1 0 0 n n n pp r r r
Emergency call

TS3
xxxxx 1 0 0 n n n pp r r r
Inter-system registration

TS3
xxxxx 1 0 0 n n n pp r r r
Registration

TS3
xxxxx 1 0 0 n n n pp r r r
Detach

TS3
xxxxx 1 0 0 n n n pp r r r
SMS

TS3
xxxxx 1 0 0 n n n pp r r r
Call re-establishment

TS3
All others
Reserved







Two Phase Access Request

GERAN with 8PSK capability in uplink

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Originating conversational call

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Originating streaming call

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Originating interactive call

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Originating background call

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Terminating conversational call

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Terminating streaming call

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Terminating interactive call

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Terminating background call

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Emergency call

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Inter-system registration

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Registration

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Detach

TS3
xxxxx 1 1 0 0 0 0 pp r r r
SMS

TS3
xxxxx 1 1 0 0 0 0 pp r r r
Call re-establishment

TS3
All others
Reserved







One Phase Access Request

GERAN without 8PSK capability in uplink

TS4
xxxxx 0 mmmmm pp r r r
Originating conversational call

TS4
xxxxx 0 mmmmm pp r r r
Originating streaming call

TS4
xxxxx 0 mmmmm pp r r r
Originating interactive call

TS4
xxxxx 0 mmmmm pp r r r
Originating background call

TS4
xxxxx 0 mmmmm pp r r r
Terminating conversational call

TS4
xxxxx 0 mmmmm pp r r r
Terminating streaming call

TS4
xxxxx 0 mmmmm pp r r r
Terminating interactive call

TS4
xxxxx 0 mmmmm pp r r r
Terminating background call

TS4
xxxxx 0 mmmmm pp r r r
Emergency call

TS4
xxxxx 0 mmmmm pp r r r
Inter-system registration

TS4
xxxxx 0 mmmmm pp r r r
Registration

TS4
xxxxx 0 mmmmm pp r r r
Detach

TS4
xxxxx 0 mmmmm pp r r r
SMS

TS4
xxxxx 0 mmmmm pp r r r
Call re-establishment

TS4
All others
Reserved







Short Access Request

GERAN without 8PSK capability in uplink

TS4
xxxxx 1 0 0 n n n pp r r r
Originating conversational call

TS4
xxxxx 1 0 0 n n n pp r r r
Originating streaming call

TS4
xxxxx 1 0 0 n n n pp r r r
Originating interactive call

TS4
xxxxx 1 0 0 n n n pp r r r
Interactive background call

TS4
xxxxx 1 0 0 n n n pp r r r
Terminating conversational call

TS4
xxxxx 1 0 0 n n n pp r r r
Terminating streaming call

TS4
xxxxx 1 0 0 n n n pp r r r
Terminating interactive call

TS4
xxxxx 1 0 0 n n n pp r r r
Emergency call

TS4
xxxxx 1 0 0 n n n pp r r r
Inter-system registration

TS4
xxxxx 1 0 0 n n n pp r r r
Registration

TS4
xxxxx 1 0 0 n n n pp r r r
Detach

TS4
xxxxx 1 0 0 n n n pp r r r
SMS

TS4
xxxxx 1 0 0 n n n pp r r r
Call re-establishment

TS4
All others
Reserved







Two Phase Access Request

GERAN without 8PSK capability in uplink

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Originating conversational call

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Originating streaming call

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Originating interactive call

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Originating background call

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Terminating conversational call

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Terminating streaming call

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Terminating interactive call

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Terminating background call

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Emergency call

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Inter-system registration

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Registration

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Detach

TS4
xxxxx 1 1 0 0 0 0 pp r r r
SMS

TS4
xxxxx 1 1 0 0 0 0 pp r r r
Call re-establishment

TS4
All others
Reserved

where the values for the red "TS3" and "TS4" and all of the red "x" are FFS.

5.1.5.2 New Training Sequences

Appendix F describes the GPRS/EGPRS extended packet access burst structure [6].  For the alternative training (synchronization) sequence, sequence "TS3" (see Table 2), the "synch. sequence bits" shall be defined as modulating bits with the following states:

(BN8, BN9 .. BN48)
=
(x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x,


 x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x)

where the values for all of the "x" are FFS.

For the alternative training (synchronization) sequence, sequence "TS4" (see Table 2), the "synch. sequence bits" shall be defined as modulating bits with the following states:

(BN8, BN9 .. BN48)
=
(x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x,


 x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x, x)

where the values for all of the "x" are FFS.

5.1.5.3 New Coding

Appendix G describes the coding for the GPRS/EGPRS extended packet access burst [7].  For Option 5, changes are required to the coding for the GPRS/EGPRS extended packet access burst in order to accommodate the additional 5 bits for the new 16 bit access code.  These changes are FFS.

5.2 GERAN Release 2000 Contention Resolution Mechanism

In order for a GERAN Release 2000 mobile station to transition from RRC Idle mode to RRC Connected mode, the MS must transmit an RRC Connection Request message to the BSC [8].  Details are FFS.  However, once the BSC has successfully received the RRC Connection Request message, it then establishes signaling radio bearers (SRBs), etc.  Once all of this has been accomplished, the BSC transmits an RRC Connection Setup message to the MS and assigns a G-RNTI to the MS (see Appendix H).  Details are FFS.  

Regarding the GERAN Release 2000 contention resolution mechanism, one option is to use the G-RNTI to build a GERAN Contention Resolution Identity (GCRI) to mirror the functionality that the TLLI performs for EGPRS Release 1999 mobile stations.  This idea is also mentioned in the GERAN Stage 2 description [5].

The TLLI is built by the MS or SGSN either on the basis of the P-TMSI (local or foreign TLLI), or directly (random or auxiliary TLLI) (see Table C1 in Appendix C).  If the GCRI is built by the MS on the basis of the G-RNTI in a proper manner, then it should be possible to not only implement a GERAN Release 2000 contention resolution mechanism, but it should also be possible to implement Option 3 discussed in Section 5.1.3 of this contribution.  Table 3 illustrates one possible way to build the GCRI based on the G-RNTI.

Table 3: TLLI structure and GCRI structure (ref. TS 23.003).
31
30
29
28
27
26 to 0
Type of TLLI

1
1
T
T
T
T
Local TLLI

1
0
T
T
T
T
Foreign TLLI

0
1
1
1
1
R
Random TLLI

0
1
1
1
0
A
Auxiliary TLLI

0
1
1
0
X
X
Reserved

0
1
0
X
X
X
Reserved

0
0
X
X
X
X
Reserved

0
0
S
S
S
S (26 to 12)
S-ID (11 to 0)
Local GCRI

0
0
1
1
1
R
Random GCRI

'T', 'R', 'A' and 'X' indicate bits which can take any value for the type of TLLI. More precisely, 'T' indicates bits derived from a P-TMSI, 'R' indicates bits chosen randomly, 'A' indicates bits chosen by the SGSN and 'X' bits in reserved ranges.  'S' and 'S-ID' indicate bits which can take any value for the type of GCRI.  More precisely, 'S' indicates 20 bit S-RNTI and 'S-ID' indicates 12 bit SRNC (see Appendix H).

6 Conclusions and Recommendations

This contribution discussed in detail the need/desire for a separate packet channel access mechanism and contention resolution mechanism for GERAN Release 2000 mobile stations.  Two basic problems were identified:

· How to differentiate between an EGPRS Release 1999 mobile station access and a GERAN Release 2000 mobile station access so that the appropriate user plane protocol stack and control plane protocol stack can be activated for the GERAN Release 2000 mobile station in the BSS/network.

· How to implement the contention resolution mechanism for the GERAN Release 2000 mobile station.

The contribution also discussed 5 new GERAN Release 2000 packet channel request mechanisms.  Option 1 and 2 require little or no changes to the standards but impose limitations regarding random access channel implementation/deployment.  Options 3 and 4 provide the same functionality, but Option 3 requires changes to the standards at the RLC/MAC level while Option 4 requires changes to the standards at the PHY level.  While Option 3 is an attractive solution from the perspective that it would require minimal changes to the standards (while at the same time circumventing the limitations imposed by Options 1 and 2), Option 5 is a much more elegant/feature-rich/UTRAN-compatible solution (although it does require more changes to the standards than Option 3).

Finally, a GERAN Release 2000 contention resolution mechanism based upon the EGPRS Release 1999 "TLLI" contention resolution mechanism was discussed that used the G-RNTI to create a GCRI.

The recommendation is to review and reach a consensus regarding one of the 5 proposed GERAN Release 2000 packet channel request mechanisms and the GERAN Release 2000 contention resolution mechanism presented in this contribution and incorporate these mechanisms into the GERAN Stage 2 description.
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APPENDIX A  EGPRS Release 1999 PACKET CHANNEL REQUEST Message

Table A1: EGPRS Release 1999 PACKET CHANNEL REQUEST 11 bit message content (ref. GSM 04.60).
Training sequence 
(see GSM 05.02)
bits
11 …...1

Packet Channel Access

TS1
0 mmmmm pp r r r
One Phase Access Request
EGPRS with 8PSK capability in uplink

TS1
1 0 0 n n n pp r r r
Short Access Request
EGPRS with 8PSK capability in uplink

TS1
1 1 0 0 0 0 pp r r r
Two Phase Access Request
EGPRS with 8PSK capability in uplink

TS1
All others
Reserved





TS2
0 mmmmm pp r r r
One Phase Access Request
EGPRS without 8PSK capability in uplink

TS2
1 0 0 n n n pp r r r
Short Access Request
EGPRS without 8PSK capability in uplink

TS2
1 1 0 0 0 0 pp r r r
Two Phase Access Request
EGPRS without 8PSK capability in uplink

TS2
All others
Reserved

Table A2: PACKET CHANNEL REQUEST details (ref. GSM 04.60).
MultislotClass (5 bit field)
This information field indicates the multislot class of the ME. The coding is defined inthe following table. The semantics of this field is defined in GSM 05.02, Annex B.

     bit
5 4 3 2 1
0 0 0 0 0

multislot class 1
0 0 0 0 1

multislot class 2
    :   :


        :      :
1 1 1 0 0

multislot class 29
other


reserved values 

Priority (2 bit field)
This information field indicates the requested Radio Priority. This field is coded as shown inthe following table. The 8 bit format has a default Radio Priority of 4.bit

bit
2 1
0 0

Radio Priority 1 (Highest priority)
0 1

Radio Priority 2
1 0

Radio Priority 3
1 1

Radio Priority 4 (Lower priority)

NumberOfBlocks (3 bit field)
This information field indicates the number of blocks requested during a mobile originated Temporary Block Flow. This field is is coded as shown in the following table:

  bit
3 2 1 
0 0 0

1 RLC data block
0 0 1

2 RLC data blocks
  . . .

1 1 1

8 RLC data blocks

RandomBits (2 bit field or 3 bit field or 5 bit field)
This is an unformatted field.

APPENDIX B  Standard GPRS Release 1999 PACKET CHANNEL REQUEST Message

Table B1: PACKET CHANNEL REQUEST 11 bit message content (ref. GSM 04.60).
< Packet channel request 11 bit message content > ::=


| < One Phase Access Request :






0


< MultislotClass : bit (5) >





















< Priority : bit (2) >





















< RandomBits : bit (3) > >


| < Short Access Request :







100

< NoOfBlocks : bit (3) >





















< Priority : bit (2) >





















< RandomBits : bit (3) > >


| < Two Phase Access Request :






110000
< Priority : bit (2) > 





















< RandomBits : bit (3) > >


| < Page Response :









110001
< RandomBits : bit (5) > >


| < Cell Update :










110010
< RandomBits : bit (5) > >


| < MM Procedure :









110011
< RandomBits : bit (5) > >


| < Single Block Without TBF Establishment :


110100
< RandomBits : bit (5) > > ;

Table B2: PACKET CHANNEL REQUEST 8 bit message content (ref. GSM 04.60)
< Packet channel request 8 bit message content > ::=


< One Phase Access Request :






1


< MultislotClass : bit (5) >





















< RandomBits : bit (2) > >


| < Short Access Request :







00


< NoOfBlocks bit (3) >





















< RandomBits : bit (3) > >


| < Two Phase Access Request :






01000

< RandomBits : bit (3) > >


| < Page Response :









01001

< RandomBits : bit (3) > >


| < Cell Update :










01010

< RandomBits : bit (3) > >


| < MM Procedure :









01011

< RandomBits : bit (3) > >


| < Single Block Without TBF Establishment :


01100

< RandomBits : bit (3) > > ;

Table B3: PACKET CHANNEL REQUEST details (ref. GSM 04.60).
MultislotClass (5 bit field)
This information field indicates the multislot class of the ME. The coding is defined inthe following table. The semantics of this field is defined in GSM 05.02, Annex B.

     bit
5 4 3 2 1
0 0 0 0 0

multislot class 1
0 0 0 0 1

multislot class 2
    :   :


        :      :
1 1 1 0 0

multislot class 29
other


reserved values 

Priority (2 bit field)
This information field indicates the requested Radio Priority. This field is coded as shown inthe following table. The 8 bit format has a default Radio Priority of 4.bit

bit
2 1
0 0

Radio Priority 1 (Highest priority)
0 1

Radio Priority 2
1 0

Radio Priority 3
1 1

Radio Priority 4 (Lower priority)

NumberOfBlocks (3 bit field)
This information field indicates the number of blocks requested during a mobile originated Temporary Block Flow. This field is is coded as shown in the following table:

  bit
3 2 1 
0 0 0

1 RLC data block
0 0 1

2 RLC data blocks
  . . .

1 1 1

8 RLC data blocks

RandomBits (2 bit field or 3 bit field or 5 bit field)
This is an unformatted field.

APPENDIX C  TLLI Structure

A TLLI is built by the MS or by the SGSN either on the basis of the P-TMSI (local or foreign TLLI), or directly (random or auxiliary TLLI), according to the following rules.

The TLLI consists of 32 bits, numbered from 0 to 31 by order of significance, with bit 0 being the LSB.

A local TLLI is built by a MS which has a valid P-TMSI as follows:


bits 31 down to 30 are set to 1; and


bits 29 down to 0 are set equal to bits 29 to 0 of the P-TMSI.

A foreign TLLI is built by a MS which has a valid P-TMSI as follows:


bit 31 is set to 1 and bit 30 is set to 0; and


bits 29 down to 0 are set equal to bits 29 to 0 of the P-TMSI.

A random TLLI is built by an MS as follows:


bit 31 is set to 0;


bits 30 down to 27 are set to 1; and


bits 0 to 26 are chosen randomly.

An auxiliary TLLI is built by the SGSN as follows:


bit 31 is set to 0;


bits 30 down to 28 are set to 1; 


bit 27 is set to 0; and


bits 0 to 26 can be assigned independently.

Other types of TLLI may be introduced in the future.

The structure of the TLLI is then summarized in Table C1.

Table C1: TLLI structure (ref. TS 23.003).
31
30
29
28
27
26 to 0
Type of TLLI

1
1
T
T
T
T
Local TLLI

1
0
T
T
T
T
Foreign TLLI

0
1
1
1
1
R
Random TLLI

0
1
1
1
0
A
Auxiliary TLLI

0
1
1
0
X
X
Reserved

0
1
0
X
X
X
Reserved

0
0
X
X
X
X
Reserved

‘T’, ‘R’, ‘A’ and ‘X’ indicate bits which can take any value for the type of TLLI. More precisely, ‘T’ indicates bits derived from a P-TMSI, ‘R’ indicates bits chosen randomly, ‘A’ indicates bits chosen by the SGSN and ‘X’ bits in reserved ranges.

Appendix D  GPRS/EGPRS and UTRAN User Planes and Control Planes
[image: image2.wmf]Relay

Network

Service

GTP

-U

Application

IP

SNDCP

LLC

RLC

MAC

GSM RF

SNDCP

LLC

BSSGP

L1bis

RLC

MAC

GSM RF

BSSGP

L1bis

Relay

L2

L1

IP

L2

L1

IP

GTP

-U

IP

Um

Gb

Gn

Gi

MS

BSS

SGSN

GGSN

Network

Service

UDP

UDP


Figure D1. User plane for GPRS/EGPRS (MS-GGSN) (ref. TS 23.060).
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Figure D2. User plane for UTRAN (MS-GGSN) (ref. TS 23.060).
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Figure D3. Control plane for GPRS/EGPRS (MS-SGSN) (ref. 23.060).
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Figure D4. Control plane for UTRAN (MS-SGSN) (ref. 23.060).

Appendix E  UMTS RRC Connection Request Establishment Causes

Table E1: Cause for an RRC connection establishment request (ref. TS 25.331).

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Establishment cause
MP

Enumerated(

Originating Conversational Call,

Originating Streaming Call,

Originating Interactive Call,

Originating Background Call,Terminating Conversational Call,

Terminating Streaming Call,

Terminating Interactive Call,

Terminating Background Call,

Emergency Call,

Inter-system cell re-selection,

Registration,

Detach,

SMS,

Call re-establishment)
At least 18 spare values, Criticality: reject, are needed

NOTE:
These causes shall be aligned with causes received from higher layers.

Appendix F  GPRS/EGPRS Extended Packet Access Burst

Bit Number
Length
Contents
Definition

(BN)
of field
of field


0  
‑  7
8
extended tail bits
(below)

8  
‑  48
41
synch. sequence bits
(below)

49  
‑  84
36
encrypted bits (e0..e35)
05.03

85  
‑  87
3
tail bits
(below)

(88  
‑  156
68,25
extended guard period (bits)
subclause 5.2.8)







‑
where the "extended tail bits" are defined as modulating bits with the following states:

(BN0, BN1, BN2 .. BN7)
= (0, 0, 1, 1, 1, 0, 1, 0)

‑
where the "tail bits" are defined as modulating bits with the following states:

(BN85, BN86, BN87)
= (0, 0, 0)

‑
where the "synch. sequence bits" are defined as modulating bits with the following states, unless explicitly stated otherwise (see  GSM 04.60):

(BN8, BN9 .. BN48)
=
(0, 1, 0, 0, 1, 0, 1, 1, 0, 1, 1, 1, 1, 1, 1, 1, 1, 0, 0, 1, 1, 0, 0,


 1, 1, 0, 1, 0, 1, 0, 1, 0, 0, 0, 1, 1, 1, 1, 0, 0, 0)

in case alternative training (synchronization) sequence "TS1" is used, the "synch. sequence bits" shall be defined as modulating bits with the following states:

 (BN8, BN9 .. BN48)
=
(0, 1, 0, 1, 0, 1, 0, 0, 1, 1, 1, 1, 1, 0, 0, 0, 1, 0, 0, 0, 0, 1, 1,


 0, 0, 0, 1, 0, 1, 1, 1, 1, 0, 0, 1, 0, 0, 1, 1, 0, 1)

in case alternative training (synchronization) sequence "TS2" is used, the "synch. sequence bits" shall be defined as modulating bits with the following states:

(BN8, BN9 .. BN48)
=
(1, 1, 1, 0, 1, 1, 1, 1, 0, 0, 1, 0, 0, 1, 1, 1, 0, 1, 0, 1, 0, 1, 1,


 0, 0, 0, 0, 0, 1, 1, 0, 1, 1, 0, 1, 1, 1, 0, 1, 1, 1)

Appendix G  Coding for GPRS/EGPRS Extended Packet Access Burst

The burst carrying the extended packet random access uplink message contains 11 information bits d(0),d(1),...,d(10). 

Six parity bits p(0),p(1),...,p(5) are defined in such a way that in GF(2) the binary polynomial:


d(0)D16 +...+ d(10)D6 + p(0)D5 +...+ p(5), when divided by D6 + D5 + D3 + D2 + D + 1 yields a remainder equal to D5 + D4 + D3 + D2 + D + 1.

The six bits of the BSIC, {B(0),B(1),...,B(5)}, of the BTS to which the Random Access is intended, are added bitwise modulo 2 to the six parity bits, {p(0),p(1),...,p(5)}. This results in six colour bits, C(0) to C(5) defined as C(k) = b(k) + p(k) (k = 0 to 5) where:

b(0) = MSB of PLMN colour code

b(5) = LSB of BS colour code.

This defines {u(0),u(1),..., u(20)} by:

u(k) = d(k)

for k = 0,1,...,10

u(k) = C(k‑11)
for k = 11,12,...,16

u(k) = 0


for k = 17,18,19,20 (tail bits)

The coded bits {c(0),c(1),..., c(41)} are obtained by the same convolutional code of rate 1/2 as for TCH/FS, defined by the polynomials:

G0 = 1 + D3 + D4
G1 = 1 + D + D3 + D4

and with:

c(2k) = u(k) + u(k‑3) + u(k‑4)

c(2k+1) = u(k) + u(k‑1) + u(k‑3) + u(k‑4)

for k = 0,1,...,20 ; u(k) = 0 for k < 0

The code is punctured in such a way that the following coded bits:

c(0), c(2), c(5), c(37), c(39), c(41) are not transmitted.

This results in a block of 36 coded bits, {e(0), e(1),...,e(35)}.

Appendix H  U-RNTI

The U-RNTI (UTRAN Radio Network Temporary Identity) is allocated to an UE having a RRC connection and identifies the UE within UTRAN (ref. TS 25.331).

Information Element/Group name
Need
Multi
Type and reference
Semantics description

SRNC identity
MP

bit string(12)


S-RNTI
MP

bit string(20)
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