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Working assumptions for GRR and PS Handover in A/Gb mode

1 Introduction

In order to support Real Time services in GERAN A/Gb mode it is necessary to introduce PS Handover to reduce the service interruption time at cell change to levels which are acceptable for Conversational applications (and Streaming depending on requirements).

This paper discusses how the new PS Handover functionality can be introduced in GERAN with a minimum of impact to existing PS services and protocols. 

The working assumption in this paper is that the new functionality introduced in order to support PS Handover is introduced in a new protocol layer similar to the RR protocol used for CS services. In this paper this protocol layer is denoted GRR. The motivation for introducing a new protocol layer is that RLC/MAC control functionality currently used has limitations to maximum message size and is not sufficient to support all the signalling information needed at a PS Handover. For more info regarding the need for a new protocol layer see [1].

2 Overview of GRR functionality

This chapter list the high level functionality and the basic assumption of this new RR or GRR protocol layer. 

2.1 Working assumptions

The following assumptions are made regarding the way the GRR protocol operates.

1. GRR functions/procedures are used when the MS has a PFC, which requires handover treatment. The BSC determines when handover treatment is required.

2. The only GRR function/procedure that can be performed when the MS operates in legacy mode (i.e. in existing Rel-5 RLC/MAC states) is the GRR Connection Set-up procedure.

3. The GRR Connection Set-up is initiated by the BSS and includes an assignment of a physical resource where other GRR functions like Handover, Measurement reporting and downlink transmission of system information are supported. The definition of the physical resource and allocation of such a resource is out of the scope of this paper. The motivation for having the BSS trigger the GRR connection set-up and not the MS is in analogy with UTRAN and GERAN Iu mode where the BSS/RNS trigger the set-up of the RB requiring handover after the recipient of an RAB assignment request (in this case a PFC set-up request). 

4. Most of the existing GPRS control functions today supported by RLC/MAC, GMM, SM etc. are supported in the same way when the MS are in GRR connected mode, however functions related to Cell level mobility are handled by the GRR layer.

5. The current assumption is that the GRR layer does not operate on common control channels (e.g. PCCCH, CCCH) and that no support for contention resolution is required in the GRR layer.

6. The GRR layer uses the same identifiers for MS (i.e. TLLI) and the Packet flow (i.e. TFI, PFI) as existing control functions.  

2.2 GRR Procedures

This subchapter lists all the procedures performed by the GRR layer. A more detailed description is included in [1]. 

2.2.1 GRR connection management procedures

Includes procedures for setting up and releasing the GRR Connection. Prior to the GRR connection the MS operates on a legacy PDTCH (Rel-5).  When the GRR Connection is released the MS either goes back to a legacy PDTCH or camps on common control channels. The GRR Connection Set-up message also includes information about how the physical channel should be configured (e.g. Dedicated PDTCH, FLO configuration etc.).

2.2.2 GRR measurement information procedure

This includes sending of Mobility information (e.g. GMM) and Measurement information (e.g. GRR) from the RAN to the MS.

2.2.3 GRR measurement report procedure

Includes the sending of neighbouring cell Measurement Reports by the MS to the RAN. It is assumed that continuous measurement reports are need for supporting the most QoS wise demanding Conversational services.

2.2.4 GRR resource re-assignment procedure 

This function previously performed by RLC/MAC needs to be performed by GRR when the MS has a GRR connection (FFS) and resource re-assignment is needed in the current cell. It is the assumption that RLC/MAC will still handle legacy TBF assignments. It is FFS if the GRR resource re-assignment procedure should be included in the GRR handover procedures. 

2.2.5 GRR handover procedure

This includes PS Handover Command and PS Handover Complete messages. It is unclear if the Handover Access in the target cell shall be considered as a part of lower layer signalling or of GRR. See similar discussion in currently ongoing in GERAN Iu mode. 

2.3 PS Conversational Call set-up using GRR procedures

In [2] an example of a typical PS Conversational Call set-up in GERAN A/Gb mode is provided. It is shown how the GRR Connection set-up is integrated in the existing PFC set-up procedure in order to minimize the impacts of introducing Conversational/Streaming services in GERAN A/Gb mode. As seen from the high level description in [2] the major difference from legacy procedures are the fact that resources are reserved/allocated directly when a PFC with Conversational (or Streaming) QoS is requested from the SGSN to the RAN.

3 Conclusion

This paper provides some initial information on the basic assumptions for the GRR layer introduced in order to support PS Handover in GERAN A/Gb mode. It is presented for discussion within the scope of the feasibility study for support of Conversational QoS in GERAN A/Gb mode. The working assumptions proposed in this paper can, if accepted, be included in the TR for the feasibility study.

Additional work is needed to look into the RLC/MAC (44.060) aspects of introducing the GRR layer, in particular with regards to how the new GRR connected mode is introduced and how the associated GRR signalling is transferred. Open issues also remain regard what channel combinations should be used for supporting Conversational/Streaming services. 
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