3GPP TSG GERAN #7
Tdoc GP-012451

Cancun, Mexico
Agenda Item  7.2.5.6

26th – 30th November 2001

Source: Siemens            

                                                                                                 

Packet Channel Request message format
for Initial Access in Iu-mode

1. Introduction

This paper proposes a PACKET CHANNEL REQUEST (PCR) message format to be used by a R5 MS in Iu-mode when requesting resources/logical channel during initial access.

“Initial access” in this paper refers to the following situation:

· R5 MS is in RRC-Idle mode, MAC-Idle state

· R5 MS is camped on PCCCH

· R5 MS sends PCR message in order to establish radio resources for Iu-mode bearer(s)

This PCR message is henceforth referred to as the “initial access” message.

2. Information fields in the initial access message

The following information fields are potential candidates to be included in the initial access message:

· MS is performing Iu-mode access (to be implicitly understood from new PCR format)

· MS requires resources for an unspecified SRB

· MS requires resources for a specific SRB (i.e. SRB1-4)

· MS requires resources on a specific logical channel for an SRB (i.e. TBF or SDCCH)

· MS requires specific resources for an SRB (i.e. dedicated or shared resources)

· MS requires resources for an SRB that is used to establish a shared/dedicated URB

2.1. Indicating access mode requirements

It is assumed that the network knows the MS is performing Iu-mode access by the new format of the PCR message for R5.  The network can then configure the RLC/MAC protocol to receive the subsequent messages from the MS.  Otherwise, the GERAN will configure LAPDm to receive an A/Gb-mode signalling message.

2.2. Indicating specific SRB requirements

There are four fields that could be included in the PCR to describe the MS requirements for the SRB.

1. Flag to indicate resources are for an SRB (indicated by particular code in PCR)

2. SRB id (1 to 4)

3. Logical channel required for the SRB

SRB 2 (for initial access) can use the following logical channel/resource combinations.

· (TBF on) PDTCH on SBPSCH 

· (TBF on) PDTCH on DBPSCH 

· SDCCH on DBPSCH

· Any other configuration is FFS.

Indicating the desired logical channel (e.g. PDTCH) would still leave the choice of physical resource open (e.g. DBPSCH or SBPSCH)

4. Type of resource required for the SRB (shared or dedicated resource)

Indicating the type of resource required gives the network the freedom to choose the most appropriate logical channel for the SRB signalling. 

The information fields and the subsequent network behaviour are explained in Table 1.

	Indication in PCR of

MS requirements
	Allocation by network
	Consequences for network

	SRB id
	Resources
	Logical channel
	
	

	-
	-
	-
	Network can choose to allocate any resources which may or may not be appropriate
	· No indication of Iu mode access

· Network has no idea as to MS requirements

	Specified 1-4

	-
	-
	Network chooses resources depending on SRB ID and resources available
	· An SRB may require different resources at different times, no adaptation possible

	-
	-
	TBF (on PDTCH) or SDCCH

	Network allocates either:

TBF on D- or S-BPSCH

Or SDCCH on DBPSCH

(without knowing which BPSCH is most appropriate)
	· Network could still refuse MS’s request for a particular logical channel

	Specified 1-4
	-
	TBF (on PDTCH) or SDCCH
	
	

	-
	Dedicated or shared
	-
	Network allocates either:

TBF on D- or S-BPSCH

Or SDCCH on DBPSCH

(D- or S- according to PCR request)
	· MS indicates its preferences whilst still allowing the network to decide overall on resource allocation

	Specified 1-4
	Dedicated or shared
	-
	
	


Table 1: Network behaviour based on indications of MS requirements for SRB access

Preferred solution:

The preferred solution is to allow the MS to indicate whether a dedicated or a shared channel is most suitable for the subsequent signalling, rather than allowing the MS to indicate a preference for a logical channel.  The network decides ultimately on both the choice of logical channel and physical resource (see final row in Table 1).

2.3. Indicating subsequent URB resource requirements

It may be useful for the MS to consider the resource requirements of the URB which the SRB is set up to establish when requesting resources for signalling.  If a URB is to be established on a DBPSCH, then it may be acceptable to perform the signalling on a DBPSCH.  According to the proposal above, the MS could indicate that dedicated resources were required.  Hence there is no need for an additional element in the PCR message for URB requirements.

3. Proposal for PACKET CHANNEL REQUEST message

By changing the format of the PCR message, it is possible to inform the network both that the MS is Iu-mode capable and also which type of resource is required.  Section 3.1 gives a suggested coding for the PCR (both 8 bit and 11 bit) in order to introduce this feature.  

This change has two benefits.  Firstly the network knows whether the mobile is Iu-mode or A/Gb-mode from the PCR.  This means that it can prepare the appropriate protocol stack for the signalling message (RLC/MAC or LAPDm).  The second benefit is that the network can optimise the process of providing the resources for RRC signalling depending on the ultimate goal of the access.  

3.1. PCR Message coding

The coding of the 8-bit and the 11-bit PACKET CHANNEL REQUEST message as defined in [2] is shown below in Table 2 and Table 3.  Shown in red is the current proposal made in [4] and highlighted is a possible extension to the messages to indicate a request for dedicated resources or shared resources.

	< 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) > >


| < SRB Access Request :






101

< SRBid : bit (2) >





















< ResourceType : bit (1) >




















< RandomBits : bit (56) >>

| < 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) > > 

	ResourceType (1 bit field)

This field indicates the type of physical resource required for the SRB

0 Dedicated resource request

1 Shared resource request




Table 2
Possible Coding of the 11 bit Packet Channel Request Message

	< 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) > > 


| < Dedicated Resource Request:




01101

< RandomBits : bit (3) > >


| < Shared Resource Request:




01110

< RandomBits : bit (3) > >;

	In the 8 bit PCR message, there is insufficient space to indicate the SRB Id.  When the MS sends a PCR indicating a Dedicated or a Shared resource request, the network assumes the following points are also true:

· MS is performing Iu mode access

· MS requires an SRB to perform signalling

The network allocates the requested resource (if possible), and sets up SRB2 by default.




Table 3
Possible Coding of the 8 bit Packet Channel Request Message

4. Conclusions

It is proposed that the type of resource required for the SRB be indicated in the PCR “initial access” message, in order for the network to appropriately allocate a logical channel/resource combination.  The coding is shown in section 3.1.

This solution allows the following information to be indicated (explicitly or implicitly) in the “initial access” PCR message and builds on the proposal in [4].

· Iu-mode access (implicitly understood from new PCR format)

· RLC/MAC or LAPDm? (implicitly understood from new PCR format)

· An unspecified SRB to be established (8 bit PCR message)

· A specific SRB (SRB id given) to be established (11 bit PCR message only)

· MS requires specific resources for SRB (i.e. dedicated or shared resources)

This solution is valid for both the 8 bit and the 11 bit PCR message format and provides the most useful information to the network with the minimum of codespace.

It is FFS whether URB access request is required for GERAN R5, and if so, how this would be defined.  Comments are welcome on this point.
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� See Ericsson’s proposal � REF SRBAccess \h ��[4]�


� See Nokia’s proposal � REF SDCCHAlloc \h ��[5]�
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