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GRR Complexity Analysis

1 Introduction

At the GERAN#16 meeting opinions where raised regarding the complexity of the GRR protocol introduced to handle PS Handover in GERAN A/Gb mode. This paper provides analysis of the GRR solutions in order to see what the Stage 3 impacts are. It also proposes an alternative way forward with the stage 3 specification of the GRR functionality. 

2 Background

Within the work on specifying support for PS Handover in A/Gb mode the current assumption is proposing the introduction of a new protocol layer (i.e. GRR) located above RLC/MAC (e.g. it uses AM-RLC similar other higher layer signalling like GMM, SM etc.). The motivation for introducing a new protocol layer, instead of re-using the RLC/MAC control functions to support PS Handover, is related to the message size limitations of RLC/MAC control blocks (see section 6). 

3 Analysis of GRR functionality

Although GRR could be considered as a separate protocol entity it is not a very complex protocol. At the moment there are only 4-5 GRR message proposed and in the simplest PS Handover solution only 2 messages need to be used. These messages are:

· PS Handover Command (BSS-MS)

· Used to order the MS to a resource in the target cell.

· PS Handover Complete (MS-BSS)

· Used by the MS to tell the BSS it has arrived in the target cell. 

The information carried in these GRR messages is to a large extent RLC/MAC specific (TBF assignments, PSI etc.).

Currently it is not assumed there is any need to explicitly establish a GRR connection by peer-to-peer GRR signalling. It should be perfectly possible to assign the MS a resource using RLC/MAC control signalling with a possible indication (e.g. GRR bit) that the MS should not autonomously perform cell re-selections. The MS will then at any point receive a PS Handover Command ordering it to a new resource in the neighbouring cell. The network will know if the MS supports PS Handover and will only send GRR messages to an MS that is able to decode them. The increased complexity in the MS for decoding GRR messages is expected to be low. 

4 GRR from a different point of view

Given the fact that the GRR protocol is a very small protocol and given the fact that the content of the GRR messages is very RLC/MAC centric it might be beneficial in the view of Stage 3 work to not specify GRR as a separate protocol from RLC/MAC. Instead it would be perfectly feasible to specify the GRR messages as new Extended RLC/MAC Control Messages instead and include them directly in the RLC/MAC specification. This proposal does not require any changes to the GRR modelling work performed so far as the GRR entity can be realized as a sub-entity within RLC/MAC even if currently shown as a protocol entity residing above RLC/MAC.

The benefits of this proposal would be to harmonize the PS Handover signalling with the existing RLC/MAC protocol (e.g. no need to write a separate GRR specification with references to the RLC/MAC specification) while still being able to send longer peer-to-peer control plane messages using AM-RLC. 

The impact to the RLC/MAC specification (44.060) is expected to be minimal:

· A third RLC/MAC header format needs to be introduced (i.e. RLC/MAC User Data, RLC/MAC Control and Extended RLC/MAC Control).

· The new GRR messages are added in 44.060 as new Extended RLC/MAC Control messages.

· Enhancements to the existing Packet Ack/Nack reports are introduced in order to acknowledge Extended RLC/MAC Control blocks.

5 PS Handover triggers

In order to trigger the PS Handover the BSS needs to receive either measurement reports or cell change notifications from the MS indicating a suitable handover cell candidate. Additionally in order for the MS to know which cells it should perform measurements on it needs to be provided with a neighbouring cell list. 

This functionality does not need to be changed from existing mechanisms.  On shared channels it should be possible to re-use the existing RLC/MAC control based NC2 and PCCN solutions with no or minimum changes and similarly on dedicated channels (PDTCH + SACCH, FLO + SACCH) it should be possible to re-use the RR signalling and LAPDm for measurement reports with no or minor changes.

6 RLC/MAC Control vs. Extended RLC/MAC Control

The motivation for going for a solution where the PS Handover signalling is carried using RLC/MAC Extended Control messages instead of re-using existing RLC/MAC Control messages need to be elaborated further. Below are some arguments:

· Extended RLC/MAC messages are limited in size (20 octets UL and 2x 20 octets DL). If we at some point run into length limitations, related to PS Handover signalling, Multiple TBFs or FLO, future extensions will be a significant problem.

· The alternative of using separate messages RLC/MAC Control blocks could increase the complexity of the MS and BSS implementation since the amount of optional solutions increases. An example of this is if the MS need to be provided with some information e.g. TLLI, TBF assignments, PSI before accessing the target cell. In this case it is probably easier for testing and implementation if the MS is provided with all the necessary information in one message at one time rather then being provided with separate messages in an unspecified order.   

· The extra complexity of introducing Extended RLC/MAC Control is low (See section 4). In principle it is just specifying a new method to carry control plane messages without the length limitations of existing RLC/MAC Control messages.

7 Conclusion

This paper shows the complexity of the GRR protocol is limited and that it possible to specify it more as an extension to RLC/MAC control rather than a separate protocol entity. GRR modelling that currently shows GRR as a separate protocol entity can be left unchanged as GRR can instead be viewed as a sub-entity of RLC/MAC .

