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PS Handover for A/Gb Mode – Concept Paper

1. Background

One of the key service enhancements required to allow A/Gb mode to better satisfy the QoS offerings associated with 3G systems is that of reducing the amount of service interruption experienced when a cell change becomes necessary. Specifically, the introduction of handover of PS services as a feature to be utilized for the case where an MS is allocated one or more shared channels is viewed as a key 3G service requirement. Supporting this 3G service requirement will ensure the real time centric management of radio resources for packet service supported using the Gb interface. This paper proposes some possible requirements and working assumptions for PS handover and BSS relocation in A/Gb mode. 

2. Service Requirements

It is assumed that the following PS Handover scenarios shall be supported in GERAN A/Gb mode:

· PS Handover in GERAN A/Gb mode between two cells belonging to the same BSS.

· PS Handover in GERAN A/Gb mode between two cells belonging to the different BSS but same SGSN.

· PS Handover in GERAN A/Gb mode between two cells belonging to the different BSS and different SGSN.

· PS Handover between GERAN A/Gb mode and Iu-mode (UTRAN/GERAN).

Introducing handover for packet service using the Gb interface not only impacts air interface procedures but also requires the introduction of new procedures for BSS context relocation and SGSN context relocation (i.e. handover for intra-SGSN and inter-SGSN cell change scenarios shall be supported). To this end, the following more detailed requirements are seen as being necessary for packet mode handover:

Air Interface Related Requirements

PS handover may be utilized for the case where an MS is allocated one or several PDCHs in single or muli-slot configuration where packet service is provided using the Gb interface. PS handover for the case where dedicated packet channels are used is FFS.

· Packet mode handover decisions shall be made by the BSS and based on channel measurement information and other handover criteria (e.g. load). 

· An MS that has been allocated one or more shared channels (e.g. PDCHs) shall only send handover centric channel measurement information (i.e. distinct from NC2 mode) if requested to do so by the BSS.

Network Related Requirements

· The overall packet mode handover procedure shall result in no more than 100-150 ms of service interruption depending on what kind of handover is performed (e.g. inter- Cell, BSS, SGSN, etc.).

· User plane or control plane payload sent within LLC PDUs shall experience a maximum delay of 80ms between the SGSN and the MS. 

· Packet mode handover shall use the existing principles for CS handover and for PS handover in UTRAN, which require the reservation of resources in the target cell and cell change being controlled by the BSS.

· When an MS having one or more shared channels is either handed over or otherwise moved (e.g. through NC2 usage) from one BSS to another, a new BSS relocation function will make sure that all required information is transferred from the source cell to the target cell for intra-BSS handover or from the source BSS to the target BSS for inter-BSS handover.

· The BSS relocation function shall ensure that, from a core network point-of-view, the QoS is maintained (e.g. it ensures that the maximum period of service interruption is not exceeded).

3. Working Assumptions

The following working assumptions have not been included in the requirements section above in order to allow for further discussion before a hard requirement is identified.

RAN Working Assumptions:

· An MS that has been requested to send handover centric channel measurement information by the BSS shall do so using the SACCH channel. The SACCH will either replace the PTCCH or idle frame in the 52-multiframe structure.

· The amount of bandwidth required by an MS to send channel measurement information using SACCH on Shared channels is equivalent to that of a SACCH on a TCH.

· If only one MS supporting SACCH is allocated to a PDCH it shall use the idle frame to realize the SACCH. In this case it will be possible to allocate other MSs (including legacy MSs) on the PDCH channel where all of these other MSs will use the PTCCH as per current specifications. The MS that has been allocated the SACCH will use the PTCCH frame as its idle frame for making measurements on neighboring cells.

· A maximum of 2 MS supporting packet mode handover shall be allocated to the same physical PDCH channel. This is under the assumption the SACCH bandwidth is kept as for a TCH.

· The SACCH will use LAPDm as a layer 2 protocol.

· The existing set of RLC/MAC control messages shall be expanded to introduce new functionality to support packet mode handover (i.e. similar to the existing RR messages used for handover and measurement reporting). It is FFS if RR-like messages using RLC/MAC as a layer 2 shall be introduced or if the expansion of existing RLC/MAC control messages is sufficient.

· Enhanced A/Gb mode packet service realized using the Gb interface shall be limited to utilizing the following channels on the air interface:

· A PDCH channel as per legacy A/Gb mode packet service where the PTCCH is used only for packet timing advance purposes.

· A PDCH channel for enhanced A/Gb mode packet service where the SACCH channel is present and used for handover centric measurement reporting and timing advance

RAN-CN Working assumptions:

· In order to support PS Handover with low interruption time in GERAN A/Gb mode it is assumed that bi-casting of downlink user data from the CN shall be introduced. This means that during the handover procedure the downlink data is sent in parallel to both the target and the source cell. The exact description of bi-casting is out of the scope of this paper.

· Handover between cells belonging to the same BSS is completely controlled by the serving BSS. The CN will however be notified with BSSGP signaling that the MS has changed cell. 

· The BSS relocation procedures for handover between cells belonging to different BSS is triggered by the serving BSS. 

· The serving BSS notifies the SGSN with BSSGP signaling that BSS relocation shall be initiated and indicate the target.

· It is assumed that only BSS Packet Flow Contexts realized using TBFs that support SACCH (and therefore handover) will be subject to BSS relocation. All other BSS Packet Flow Contexts coincidental with a SACCH mode TBF will therefore have their associated TBFs released prior to handover and then re-established in the target cell after completion of handover. 

· The SGSN initiates procedures to setup the BSS Packet Flow Context in the target BSS and initiates SGSN bi-casting of user data. The bi-casting will start after BSS PFC has been setup (FFS).

· Once resources have been allocated in the target BSS the target BSS signals to the SGSN that the BSS Packet Flow Context is accepted. 

· The target also generates a handover messages that are passed through the SGSN to the serving BSS in a BSSGP relocation acknowledge message. 

· The serving BSS sends a handover message to the MS. It is FFS if this is done transparently or non-transparently.

· The MS enters the target cell and starts sending data. 

· Once the SGSN receives data from the new cell for this MS it will trigger release of the BSS context in the old BSS.

· For inter-SGSN relocation the SGSN context (including ciphering and header compression information) must also be relocated to the new SGSN.

· To help minimize service interruption, modified behavior is needed for the Routing Area Update procedures invoked while simultaneously sending user data. Any of the Handover scenarios may result in a Routing Area change. 

· For Inter-RAT handover between GERAN A/Gb mode and UTRAN it is assumed that basic principles whereby the source system adapts to the target system shall apply.

· GERAN A/Gb -> UTRAN case. The serving BSS will initiate the procedure by notifying the SGSN with BSSGP signaling. The SGSN will together with information received from the BSS, create a Source RNC to target RNC transparent container. The container will be included in a RANAP Relocation Request message sent to the target RNC over the Iu interface. The RANAP Relocation Request message will be generated by the target SGSN. More detailed description FFS.

· UTRAN -> GERAN A/Gb mode case. The serving RNC initiates the procedure sending a RANAP Relocation Required message to the SGSN containing information needed by the target SGSN and BSS. More detailed description FFS.

· The procedures for Inter-RAT handover shall also handle Bi-casting of user data as well as relocation of ciphering, header compression and BSS context.

· Coordinated PS and CS mode handover (e.g. improved DTM) is FFS.

4. Conclusion

This paper has outlined at a high level the concept of packet mode handover in order to enhance the real-time performance of MSs allocated one or more shared channels. 
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