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PS Handover Access in GERAN A/Gb mode

1 Introduction

This contribution is an updated version of G2-040269 after the discussions that took place at the GERAN2#18bis meeting.

This contribution proposes that:

· In case no content can be found for the messages PS Handover Complete and PS Handover to GERAN Complete they shall be removed from the procedures in TS 43.129 (PS Handover Stage 2). Only the messages that are sent from the MS to the BSS and from the BSS to the SGSN are concerned. The target BSS and the new SGSN will then be informed about the completed handover when the MS performs Cell Update or Routing Area Update, similar to the existing cell change mechanisms. If the PS Handover Complete/PS Handover to GERAN Complete messages are kept in the procedures there will be a need to introduce acknowledgements and/or retransmissions of them. The removal of these messages will save radio resources in the procedures and decrease the interruption time.

· The MS shall perform access in a GERAN A/Gb target cell by directly performing Cell Update (in intra-RA case) or Routing Area Update (in inter-RA case), after the time alignment.

· The MS shall include a Handover Reference in the TLLI space of each UL RLC data block that is sent until the MS has received the first Packet Uplink Ack/Nack report acknowledging at least one UL RLC data block sent using the assigned UL TBF. An alternative would be to include the Handover Reference in the access bursts, but the MS would then be forced to send access bursts also in the synchronised networks case.

2 Proposed solution for Access in the target GERAN A/Gb cell

2.1 Basic Assumptions

This paper is based on the following assumptions:

1. It is assumed that the MS will, at minimum, be allocated a USF and UL TBF in the PS Handover Command in order for the MS to be able to start sending data/signalling upon arrival in the new cell.

2. The MS will also be informed in the PS Handover command if the RA has changed.

3. In case of inter-RA handover the network will assign a new P-TMSI/TLLI that will be known in the target BSS and the target SGSN prior to MS arrival. The MS will receive the new P-TMSI/TLLI during the RAU procedure (this in line with working assumption taken at the GERAN#18 meeting).

2.2 Procedure

Proposed procedure:

1. Time alignment

a. In the case of unsynchronized network the MS needs to have the correct time alignment in the target cell in order to send data/signalling.

b. Time alignment is achieved when the MS (after the reception of a valid USF) sends 4 access bursts in the target cell on the assigned UL channel and receives on the assigned DL channel(s) a Physical Information message. 

Note: It is assumed here that the USF is always used to schedule UL data/signalling in the target cell. The case of dedicated channels where the USF is not needed could be considered as an optimization.
2. MS verification

a. After the reception of the Physical Information message the MS will at the next opportunity (given by the USF in the DL channel) start sending either LLC PDU data or dummy data (in the intra-RA case) or an RA Update Request message (in the inter-RA case) on the assigned UL TBF.

b. In order to make it possible for the BSS to verify that the correct MS has arrived in the target cell the MS will include a Handover Reference parameter in each UL RLC data block it sends until it receives a Packet Uplink Ack/Nack report acknowledging at least one UL RLC data block sent using the assigned UL TBF. The Handover Reference parameter is included in the TLLI space used during normal contention resolution. 

c. When the BSS receives a correct Handover Reference parameter it will consider the PS Handover as successful and the PS Handover Command as acknowledged.

d. To each LLC PDU correctly received from the MS, the target BSS will add the new TLLI to all BSSGP messages when sending the LLC PDU over the Gb interface to the SGSN.

e. When the target SGSN sees data arriving from the BSS for the new TLLI it will consider the PS Handover completed and can trigger the removal of the MS context in the old BSS or cell. In case of inter-RA Handover the network will perform the necessary parts of the RA Update procedure as some parts are already performed during the PS HO preparation phase. E.g. in the Inter SGSN RA Update case the PDP Contexts are already copied from the source to the target SGSN and forwarding of user data packets can already be ongoing.

f. In case the BSS detects the wrong Handover Reference parameter it can respond with a TBF release (or failure) message to the MS triggering it to access the cell using existing procedure (foreign TLLI etc.).

3. Resumption of data transfer

a. In the intra-RA case, after time alignment the MS can include UL user plane PFC data already in the first UL RLC data block it sends and the UL traffic can therefore be started earlier than proposed so far in the PS Handover Stage 2.

b. In the inter-RA case, after time alignment the MS will start UL user plane PFC data transmission immediately after first sending the Routing Area Update Request message.

3 Impacts to inter RAT/mode PS Handover

No changes are proposed to stage 2 procedures for handover from GERAN A/Gb towards UTRAN or GERAN Iu mode. The MS will then send an RRC message Handover to UTRAN Complete when entering the target cell.

In the case of handover from UTRAN or GERAN Iu towards GERAN A/Gb the MS will behave as an inter RA handover and send a Routing Area Update Request message when entering target cell. In this case the Handover Reference parameter will be included in each UL RLC data block sent by the MS until MS verification has been performed as described above.

4 Benefits and drawbacks

The benefits of the proposed changes are:

· It saves radio resources and decreases the interruption time during access in target cell.

· There is no need to introduce specific acknowledgement handling for the PS Handover Complete messages.

· By including the Handover Reference in the UL Data Blocks (instead of in the access bursts), there is no need for access bursts in the synchronised networks case.

· There will be no impact on the SGSN for the Intra-RA / Intra-BSS PS Handover.

The drawbacks of the proposed changes are:

· In case of the combination Intra-RA / Inter-BSS PS handover (which is not a common scenario), there will probably be an increased delay in order to delete the resources in the source BSS. This is due to that the first LLC-PDU that is sent to the SGSN (and part of the Cell Update procedure) can be quite big.

5 Conclusion

This paper proposes the following changes to the TS 43.129 (PS Handover Stage 2):

· To remove the PS Handover Complete and PS Handover to GERAN Complete messages if they have no content. Only the messages that are sent from the MS to the BSS and from the BSS to the SGSN are concerned.

· The MS shall perform access in a GERAN A/Gb target cell by directly performing Cell Update (in intra-RA case) or Routing Area Update (in inter-RA case), after the time alignment.

· The MS shall include a Handover Reference in the TLLI space of each UL RLC data block that is sent until the MS has received the first Packet Uplink Ack/Nack report acknowledging at least one UL RLC data block sent using the assigned UL TBF.

These changes are contained in the Draft CR GP-040975 (Draft CR for PS Handover Access in GERAN A/Gb mode).

