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Contention Resolution during RRC connection setup

1. Introduction

This paper expands upon the contention resolution procedures and proposals put forward in Tdoc G2-010039 presented at the GERAN 5bis meeting.

The paper describes the problems associated with contention resolution during the establishment of an RRC connection between an Iu mode MS and GERAN and proposes a solution, using the G-RNTI as a contention resolution identifier, since the TLLI is no longer available.  

Discussion includes resolving contention caused by one-phase access on the PCCCH channel, which is used to establish an acknowledged or unacknowledged (ffs) mode RLC instance for RRC signalling messages.

2. Problem Description

The one-phase access procedure can be initiated by an MS in idle mode by transmitting the Packet Channel Request (PCR) on the PRACH.  The current working assumption is that this 11-bit message is used to indicate the required SRB and its identifier (SRB ID) [5].  If this is the case, one-phase access can be used to establish acknowledged or unacknowledged mode transfer.  The BSS can now configure the RLC instance and the requested SRB, without the need for further information from the MS.  

The BSS transmits the Packet Uplink Access (PUA), on the PAGCH. 

However, at this point, contention will occur if two Iu mode and mobiles had transmitted a PCR at the same time and with the same random bits, as they would both now receive the same PUA.  This would cause both mobiles, MS1 and MS2, to transmit their RRC Connection Requests at the same time, each containing their unique IMSI (or other NAS identifier).  

Contention is then resolved at the network side when the BSS selects and replies to an MS, including the successful mobile's IMSI in the message, as well as the newly assigned G-RNTI.  Contention is resolved at the mobile side when the successful mobile receives the RRC Connection Setup containing its IMSI.  The unsuccessful MS now abandons its attempt to establish this RRC Connection, and the successful mobile can complete the exchange by transmitting an RRC Connection Setup Complete message, using the G-RNTI it has been assigned.
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Figure 1 One Phase Access - PCCCH

3. Proposed Message Definitions

3.1.1. RRC CONNECTION REQUEST

RRC Connection Request is the first message transmitted by the MS when setting up an RRC Connection to the network.



RLC_SAP: AM {FFS}



Logical channel: SDCCH, FACCH or PDTCH (SRB1) {FFS}


Direction: MS ( GERAN

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

	Message Type
	MP
	
	Message Type
	

	MS information elements
	
	
	
	

	Initial MS identity
	MP
	
	Initial MS identity 10.3.3.15
	

	Establishment cause
	MP
	
	Establishment cause 10.3.3.11
	

	Protocol error indicator
	MD
	
	Protocol error indicator 10.3.3.27
	Default value is FALSE

	Measurement information elements
	
	
	
	

	
	
	
	
	Measurements on the pilot channel. Not req in GERAN.


MP: mandatory present

MD: mandatory with default value

CV: conditional on value

CH: conditional on history

OP: optional

3.1.2. RRC CONNECTION SETUP

This message is used by the network to accept the establishment of an RRC connection for a MS, including assignment of signalling link information and optionally physical channel information.



RLC-SAP: AM {FFS}



Logical channel: SDCCH, FACCH or PDTCH (SRB1) {FFS}


Direction: GERAN ( MS

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

	Message Type
	MP
	
	Message Type
	

	MS Information Elements
	
	
	
	

	Initial MS identity
	MP
	
	Initial MS identity 10.3.3.15
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	

	Activation time
	MD
	
	Activation time 10.3.3.1
	Default value is "now"

	New G-RNTI
	MP
	
	G-RNTI

x.x.x.x
	

	GERAN DRX cycle length coefficient
	MP
	
	GERAN DRX cycle length coefficient x.x.x.x
	

	Capability update requirement
	MD
	
	Capability update requirement 10.3.3.2
	Default value is defined in subclause 10.3.3.2

	RB Information Elements
	
	
	
	(see [3])

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	PhyCH information elements
	
	
	
	

	Frequency info
	MD
	
	Frequency info 10.3.6.36
	Default value is the existing value of frequency information

	Uplink radio resources
	
	
	
	FFS

	Downlink radio resources
	
	
	
	FFS


3.1.3. RRC CONNECTION SETUP COMPLETE

This message confirms the establishment of the RRC Connection by the MS.


RLC-SAP: AM {FFS}


Logical channel: SDCCH, FACCH or PDTCH (SRB2) {FFS}


Direction: MS ( GERAN

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

	Message Type
	MP
	
	Message Type
	

	MS Information Elements
	
	
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	

	START list
	MP
	1 to <maxCNdomains>
	
	START [40] values for all CN domains.

	>CN domain identity
	MP
	
	CN domain identity 10.3.1.1
	

	>START
	MP
	
	START 10.3.3.38
	START value to be used in this CN domain.

	MS radio access capability
	OP
	
	MS radio access capability 
	

	MS radio access capability extension
	OP
	
	MS radio access capability extension
	

	Other information elements
	
	
	
	

	MS system specific capability
	OP
	1 to <maxInterSysMessages>
	
	


4. Proposed Changes

Definition of RRC setup messages in 44.018.

Use of G-RNTI as contention resolution identifier for RRC connection procedures.

5. Conclusions

It is proposed that the procedures defined in this submission be accepted and added to the GERAN RRC procedures in [1].

6. References

[1]
Group GSM EDGE Radio Access Network, Mobile radio interface layer 3 specification, Radio Resource Control Protocol (Release 4), 3GPP TS 44.018 V4.2.0 (2000-12)

[2]
Group Radio Access Network, RRC protocol specification (Release 4), 3GGP TS 25.331 V4.0.0 (2001-03)

[3]

Contention Resolution, MS identity and access, Tdoc GP-011650, 3GPP TSG GERAN #6

[4]
RRC connection management -- Rev 2, Tdoc GAHW-010257, 3GPP TSG GERAN draft meeting on GERAN RLC/MAC, 24th May -- 27th Sept 2001

[5]

Initial Access Options for an MS in Iu-mode, Tdoc G2-010397, 3GPP GERAN #6bis

[6]

SRB Access Request on PRACH, Tdoc G2-101328, 3GPP GERAN #6bis



Contention Resolution during RRC connection setup

1 (5)

_1064751309.doc


Contention



resolved







Contention



resolved







RRC Connection Request [MS2 IMSI2]







MS1







RRC Connection Complete [G-RNTI]







MS1 / MS2







MS2







MS1







RRC Connection Setup [MS1 IMSI1, G-RNTI]











RRC Connection Request [MS1 IMSI1]







MS1 / MS2







MS1 / MS2







  (PAGCH)







PUA







(PRACH)







PCR












