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1 Introduction

This contribution proposes a GERAN Release 2000 contention resolution mechanism based upon the EGPRS Release 1999 "TLLI" contention resolution mechanism.  Only a simple change to the format of the TLLI in TS 23.003 is required in order to standardize the mechanism.

The contribution is organized as follows.  Section 2 gives a list of acronyms.  Section 3 discusses the contention resolution mechanism for EGPRS Release 1999 mobile stations.  Section 4 discusses the proposed contention resolution mechanism for GERAN Release 2000 mobile stations.  Section 5 presents conclusions and recommendations.  Section 7 includes a list of references.  Appendix A through provides supporting material.

2 List of Acronyms

3GPP


3rd Generation Partnership Program

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

IMSI


International Mobile Subscriber Identity

IP



Internet Protocol

LLC


Logical Link Control

MAC


Medium Access Control

MM


Mobility Management

MS


Mobile Station

P-TMSI

Packet-Temporary Mobile Subscriber Identity

RLC


Radio Link Control

RNTI


Radio Network Temporary Identifier

RR



Radio Resource

RRC


Radio Resource Control

SGSN


Serving GPRS Support Node

SM


Session Management

TBF


Temporary Block Flow

TFI


Temporary Flow Identifier

TLLI


Temporary Logical Link Identifier

UDP


User Datagram Protocol

UMTS


Universal Mobile Telecommunications Services

U-RNTI

UTRAN-RNTI

UTRAN

UMTS Terrestrial Radio Access Network

3 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 A) [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.  The relationship between TLLI and IMSI/P-TMSI is known only in the MS and in the SGSN.

4 GERAN Release 2000 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 the UTRAN control plane protocols, GERAN Release 2000 mobile stations will require a permanent MS-to-BSS/network RRC connection before uplink and downlink data transfer can occur.

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 [4].  Details are FFS.  However, once the BSC has successfully received the RRC Connection Request message, it then establishes signaling radio bearers (SRBs), etc.  Subsequently, the BSC transmits an RRC Connection Setup message to the MS and assigns a G-RNTI to the MS.  Details are FFS.  For GERAN, the G-RNTI identifies a GERAN Release 2000 user between the MS and the GERAN.  The relationship between G-RNT and IMSI/P-TMSI is known only in the MS and in the GERAN.  This is similar in function to the U-RNTI for UTRAN.  The format of the UTRAN U-RNTI is illustrated in Table 1.
Information Element/Group name
Need
Multi
Type and reference
Semantics description

SRNC identity
MP

bit string(12)


S-RNTI
MP

bit string(20)


Table 1. U-RNTI.

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 A1 in Appendix A).  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 easily implement a GERAN Release 2000 contention resolution mechanism.  Table 2 illustrates one possible way to build the GCRI based on the G-RNTI.
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

Table 2. TLLI structure and GCRI structure.

'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 Table 1).

5 Conclusions and Recommendations

This contribution proposes a GERAN Release 2000 contention resolution mechanism based upon the EGPRS Release 1999 "TLLI" contention resolution mechanism using the G-RNTI to create a GCRI.  Only a simple change to the format of the TLLI in TS 23.003 is required in order to standardize the mechanism.

The recommendation is to review and adopt.
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APPENDIX A  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 A1.

Table A1: 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.
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