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Principles for introducing Conversational support in A/Gb mode

1 Introduction

This paper discusses the various building blocks required for supporting Conversational QoS in GERAN A/Gb mode. For each building block we need to address what the major open areas are (were further studies are required) and what major open issues need to be solved before more detailed solutions can be specified. It should also be discussed how each building blocks can be introduced in relation to the other building blocks (e.g. in combination or independently). Areas were solutions and studies performed for GERAN Iu mode and the FS for Conversational A/Gb can be re-used should also be identified.

This paper should be considered as an initial attempt to capture these issues. It will be updated at future meetings or agreed content could be capture in the TR for Conversational.

2 New functionality and impacts

This chapter discusses the various building blocks needed to support Conversational service in GERAN A/Gb mode. The following building blocks are addressed:

· Channel combinations for Conversational Support

· PS Handover Um signalling

· FLO support

· ROHC

· SNDCP/LLC optimizations

· Multiple TBF

· Simultaneous Conversational and Non-Conversational PS service

2.1 Channel combinations for Conversational Support

Currently there are a number of different channel combinations proposed that could be used to carry PS Conversational data. This chapter discussed the different proposals and proposes some way forward.

2.1.1 PDTCH like channel with SACCH (Dedicated) 

This channel combination has been introduced in GERAN Iu mode. The basic principle is that the existing PDTCH channel is extended to also carry MS measurement reports and system information on a SACCH like channel. This is achieved by replacing the frame used by the PTCCH channel in the 52-multiframe structure. This concept can if desired be re-used completely for GERAN A/Gb mode.

The PDTCH channel will introduce some overhead and have poorer radio performance compared to for instance a FLO based channel. The advantage however of this channel combination is that it is quite flexible and has low complexity. It is expected it will be used for more generic Conversational and Streaming/Interactive services. This channel combination may also be friendlier to legacy transceivers than FLO and could be considered as an initial step for the operator when introducing Conversational support. 
Work task:

Introduce support for this type (or the variation below) of channel combination. It is expected that the Iu-mode concept can be re-used quite significantly.

Open issues are related to how radio resource management signalling (i.e. BSS-MS signalling) should be carried over this new channel combination. Various options exist (see 2.2.2).  It is assumed that MS-CN signalling (e.g. GMM, SM) will be handled in a similar way as it is today in GPRS. 

It is assumed that this type of channel can be assigned directly from a “legacy” PDTCH thus no changes to the common control channels (P)CCCH are assumed.

2.1.2 PDTCH like channel with SACCH (Shared or Exclusively allocated)

This proposed method is similar to the Dedicated PDTCH type channel combination proposed above. The main difference is that the SACCH channel used for measurement reporting is supported on the Idle frame in the 52-multiframe structure. The advantage of this is that other users on “normal” PDTCH may still share the same timeslot since they will get their packet timing advance from the PTCCH. Supporting this type of channel also assumes that there will be the need for conversational services that require less than a full timeslot or a non-integer number of timeslots. 

Multiple timeslot capable mobile stations would then still only operate on “shared” resources although they may support both conversational and non-conversational services. This solution has no impact on legacy terminals and the Network (NW) still has the choice to perform exclusive allocation for Conversational users and thus the impacts to the NW are limited.

Work Task:

Similar to 2.1.1.

2.1.3 (E-)TCH like channel (e.g. (E)CSD) (same as Iu mode)

This channel combination has been introduced in GERAN Iu mode in order to support CS services as well as PS data services. Unfortunately these channel combinations are not so well suited for PS Conversational services. The reason for this is that the ECSD/CSD channels have too long interleaving. Other issues with the ECSD/CSD channels are that they require a new RLC/MAC protocol to be introduced since they today use other link protocols. Hence these channels are not considered in GERAN A/Gb mode for PS Conversational services.

Work Task:

No additional work needed.
2.1.4 FLO like channel (same as Iu mode)

Introducing flexible layer one (FLO) channels will make it possible to better support Conversational QoS service in GERAN A/Gb mode compared to using PDTCH type channels discussed in Ch 2.1.1-2. The reason for this is that FLO makes it possible to have less overhead on RLC/MAC for each radio block as well as making it possible to use slightly more interleaving. 

Since the FLO channel will be used to carry both the PS Conversational flow and the associated control and user plane signalling (e.g. SIP, GRR) on the same physical timeslot the RLC/MAC used together with FLO needs to support both an optimised (possible transparent) and a generic mode. 

In the optimised mode a number of RLC/MAC functions like segmentation, re-transmission etc. will not be supported and the RLC/MAC overhead in this mode will be very small or zero. The optimised mode will have low complexity from an RLC/MAC point of view.

In the generic mode most of the existing functions of RLC/MAC will be supported. In order to minimize impacts, the operation of generic RLC/MAC should be made as similar to existing RLC/MAC operation on PDTCH channels as possible. There will however be some differences when RLC/MAC operates on FLO channels compared to the legacy case due to that for instance functions like USF, RRBP etc. are different.

The multiplexing of optimised and generic RLC/MAC will be handled in the FLO layer by using different transport format combination identifications (TFCI). 

Work Task:

FLO will be introduced in a separate WI. In relation to Conversational services the optimised RLC/MAC protocol need to be specified. The changes required to existing RLC/MAC functions in order to be supported on a FLO channel also needs to be investigated. It needs to be defined how MS-BSS signalling is carried on this new channel combination. This will be impacted by what radio resource management entity is chosen as discussed below. It is assumed that MS-CN signalling (e.g. GMM, SM) will be handled in a similar way as it is today in GPRS.

2.2 PS Handover Um signalling

2.2.1 Controlling entity (RR, RRC, GRR, RLC/MAC)

One open issue with supporting Conversational service in GERAN A/Gb mode is related to what controlling instance should be used to control PS handover and other new radio resource management functions that will be used for Conversational services.

A number of different proposals exist. Currently Ericsson prefers to handle the new radio resource functions in a new protocol layer (GRR) located above RLC/MAC in the protocol stack. The reason why this is the preferred solution is that:

· Existing GPRS controlling entity located in RLC/MAC today only support short messages were the RLC/MAC blocks are not acknowledged.

· In order to support longer messages using a reliable link protocol it is proposed to send the radio resource management messages using AM-RLC as a link layer protocol (UM-RLC may be used in some rare cases) - this is similar to MS-CN signalling today.

· In order to be completely backwards compatible for existing PS services the MS will only use the new radio resource management entity when it has a service requiring Conversational(/Streaming) QoS. For other services existing control functions like RLC/MAC control and DTM control will be used.

A different approach would be to introduce the new radio resource management functionality in the existing RR protocol specified in 44.018. It is assumed that the behaviour in that case would be more similar to when the MS is operating in DTM. The difference in this case though is that the RR protocol would handle PS services and identities. It is also unclear what link level protocol should be used to convey RR signalling. Enhancing the RR protocol further to also handle PS services may be very complex and introduce significant interdependencies between CS and PS protocols and specifications.

A third option is to similar to GERAN Iu mode introduce a new overlaying radio resource handling protocol that not only supports PS Conversational services but also handles already existing services like PS background/interactive data and CS services. Currently this option is not considered since it would go against the principle of re-using existing A/Gb procedures to as large an extent as possible.

Work task:

Introduce support for a new PS control protocol entity located above RLC/MAC used to control functions like PS Handover and RR connection management when the MS has a service requiring Conversational support. Further studies are needed to more in detail specify the functionality (like measurement, PS handover control, resource handling), protocol model, messages and interactions with lower layer of this new protocol entity.

2.2.2 Channel supporting Um signalling (FACCH, SACCH, SFACCH, PACCH, TBF)

When introducing new radio resource managing functions and new channel combinations in GERAN A/Gb mode it also needs to be discussed how this control signalling should be carried on the new channel combinations. Also here significant work from GERAN Iu mode may be re-used. 

GERAN Iu mode currently support the following ways to carry control signalling:

SACCH. Used to carry among other things neighbour cell measurement reports in the uplink and system information in the downlink. The SACCH channels are used on Dedicated basic physical sub-channels (on both FLO channels and PDTCH channels). It is proposed that this channel also shall be adopted in GERAN A/Gb mode.

SFACCH. This channel is used to carry RRC signalling on Shared basic physical sub-channels. Something similar to SFACCH is also used on Dedicated basic sub-channels. It is proposed that this channel also shall be adopted in GERAN A/Gb mode to send MS-BSS signalling (e.g. GRR) for Conversational services.

PACCH. This channel is used both on Shared and Dedicated basic physical sub-channels in order to carry RLC/MAC control messages (i.e. a subset of MS-BSS signalling). It is proposed that this channel also shall be adopted in GERAN A/Gb mode.

In addition to these channels above it is proposed that GERAN A/Gb mode also should support GMM, SM etc. type signalling on a normal TBF. This is according to legacy procedures. It is FFS if also GRR signalling should be carried on a TBF as an alternative to using SFACCH. 

Work Task:

Agreement should be reached on how signalling shall be supported when the MS have ongoing PS Conversational service. Above is one proposal. Remaining open issues are related to what lower layer should be used to support the signalling (LAPDm vs. RLC/MAC).
2.3 FLO support

Support for Flexible Layer One will be introduced as a separate WI together with Conversational support over A/Gb. In principle FLO will be used on dedicated channels and carry both transparent and non-transparent RLC data. The only impacts to other protocol layers will be that the radio resource managing protocol will be able to assign and handover dedicated channels with a FLO configuration and that the RLC/MAC layer optimisations (e.g. TM-RLC) may be introduced for FLO channels. FLO will only be used on channels requiring PS Handover. FLO channels will also need to support MS measurement reporting used for PS Handover.

Work task:

Once it has been decided what radio resource management function will handle PS Handover in GERAN A/Gb mode, procedures for configuring FLO will also be introduced in this radio resource management function. Special consideration needs to be taken on how the radio resource management signalling (BSS-MS) should be carried on a FLO channel. This may be dependant on what radio resource management  entity that will be used. 

2.4 ROHC

Support for ROHC compression in the SGSN will be introduced in a separate WI in CN1. This can be done transparently from other work on Conversational support.

Work task:

Introduce support for ROHC as an alternative header compression method in the SNDCP layer in the SGSN/MS. The standardization effort is expected to be limited. The principles for ROHC in PDCP and existing Header Compression in SNDCP can be re-used for introducing ROHC GERAN A/Gb mode. The principles for ROHC re-location may also be re-used.

2.5 SNDCP/LLC optimisations

SNDCP/LLC optimisation needs to be introduced in order to support PS Conversational efficiently in GERAN A/Gb mode. The basic principle is that by reducing unnecessary functionality in the SNDCP and LLC protocol layers, these layers will introduce less overhead in each SNDCP/LLC packet. It is the assumption that this should be done transparently for lower layers. 

The following functions still need to be supported by the SNDCP/LLC layers:

· RTP/UDP/IP Header compression

· Unacknowledged delivery of PDUs between the MS and the SGSN

· Ciphering of MS-CN signalling and user data

· Support for configuring and re-starting the SNDCP/LLC protocol (may be handled outside SNDCP/LLC)

The proposed enhancements should be considered both from a performance and complexity point of view. The functional architecture should be maintained. Multiplexing of conversational and non-conversational data should be handled completely within the SNDCP and LLC layer. E.g. a conversational service will be supported with the same type of identities (SAPI, N-SAPI) as other flows, however these identities may not need to be conveyed explicitly with each SNDCP/LLC packet. The SNDCP and LLC modifications rely on the TLLI, PDP and PFC concepts to make it possible to remove unnecessary header information. The solutions for optimising SNDCP/LLC has been discussed extensively in the Feasibility Study for Conversational A/Gb.

Work task:

Introduce new frame formats for SNDCP and LLC protocols. Introduce/modify methods to configure and re-configure the SNDCP and LLC protocols at Call set-up and during inter-RA/SGSN cell changes. Most of the open issues regarding SNDCP/LLC modifications are probably related to this area. 

In addition in order to support implicit use of SNDCP/LLC identities the Conversational flow needs to be identified by sending the PFI to the MS also when setting up Downlink flows (e.g. at TBF establishment). This enhancement however can be introduced regardless if SNDCP/LLC reductions are used. It should then be possible to introduce support for SNDCP/LLC reductions independently. The work may be based on what has so far been proposed in the Feasibility study for Conversational.

2.6 Multiple TBF

Support for Multiple TBF in A/Gb mode will be handled by a separate WI. The solution will to a large extent re-use work that has been performed in the scope of GERAN Iu mode. When introducing Conversational in GERAN A/Gb mode some interaction between M-TBF and the radio resource managing entity needs to be specified. This is related to M-TBF for channels supporting PS Handover. Also in this area it will be possible to re-use work from GERAN Iu mode. E.g. M-TBF on dedicated channels.

Work task:

Introduce support for Multiple TBFs in GERAN A/Gb mode. Specify procedures for Multi-TBFs on channels that are subject to PS Handover. This may include radio resource management procedures for reserving TBFs in target cell at PS Handover as well as slightly modified RLC/MAC M-TBF behaviour on dedicated channels. Support for M-TBF should probably be considered as a pre-requisite for Conversational support since it makes it possible to support both Acknowledged and Unacknowledged flows simultaneously. 

2.7 Simultaneous handling of Conversational and Non-Conversational PS services 

When introducing Conversational support in GERAN A/Gb mode it should also be possible to support it in combination with other services like Background, Interactive and Streaming services. One way for this to be handled is to by a large extent keep legacy procedures for existing services and let them operate in parallel with the Conversational service. When introducing support for Conversational services it needs to verified that also non-Conversational service can operate in parallel. This may involve introducing new protocol states/modes of operation as an extension to legacy states such as Packet Idle and Packet Transfer.

Example: When introducing PS handover for Conversational flows it needs to be specified how the non-Conversational flows should operate. Possible solutions involve performing PS Handover for the Conversational flow and letting the non-Conversational flows be started in the target cell according to legacy procedures after a cell re-selection (e.g. sending PRR on the PACCH, getting a TBF assignment). 

Also in this area it is expected that a lot of solutions/studies from the GERAN Iu work can be re-used.

Work Task:

When introducing support for new PS Conversational related enhancements (FLO, GRR, Dedicated PDTCH etc.) the behaviour of the Non-Conversational flows also supported by the same MS needs to be specified.

2.8 Other issues not covered by this paper

The following issues in relation to support of PS Conversational over the Gb interface need also to be covered in further versions of this paper or the technical report:

· New BSSGP messages

· PFC management

· Bi-casting/User plane handling

· Resource handling
3 Conclusions

This paper discussed various building blocks for supporting PS Conversational service in GERAN A/Gb mode. In some areas proposals are made for what solutions should be chosen. These proposals should be studied further in TSG GERAN and can, if accepted, be captured in the Technical Report for Conversational support in GERAN A/Gb mode.  

