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Enhanced Cell Change for GERAN Release 5
1. Introduction

One important factor affecting service quality on GERAN shared channels is the service gap in cell reselection. In basic NC0, NC1 and NC2 the gap can be several seconds because of the need to acquire PSI messages and to set up the TBF in the target cell. This gap is clearly affecting the user-perceived QoS especially if the traffic is delay sensitive. To enhance the situation Network Assisted Cell Change (NACC) procedure was standardized in release 4. NACC improves the situation considerably as the target cell system information can be sent before leaving the cell. Consequently, with NACC the service gap can be decreased down to few hundreds milliseconds. This is already enough for most of the services supported on shared channels. However, it would be beneficial to decrease the service gap even further. In order to support real-time services on shared channels this would be utmost important. 

In this paper we present a simple mechanism to enchance the GERAN cell reselection. The proposed procedure builds on top of NC2 mode and utilizes NACC mechanism. The scheme effectively introduces TBF handover into GERAN. Especially, on downlink direction when the PCU does not change, the gain from this scheme would be significant. In this case, the service gap can be decreased down to some tens of milliseconds. What is noticeable is that the solution is a straightforward addition to 44.060. It does not require major modification of the standard and can be standardized in release 5 time framework. 

2. Proposal

This mechanism can be introduced into NC2 cell reselection mode or alternatively a new NC mode can be created. The proposal is to send the Packet UL/DL Assignment or Packet Timeslot Reconfigure message (or the relevant information contained in these messages) already in the old cell before terminating the TBF. This information could be included for example in the Packet Cell Change Order (PCCO) message as optional information elements. If this information is not included in the message the MS would behave according to the existing procedures. 

In case the new information is included the MS behaves as follows
:

At the indicated starting time the MS leaves the cell and moves to the PDCH given in the PCCO message and starts decoding DL blocks. In the PCCO the MS may have been assigned UL or DL TBF or both. 

2.1 DL operation

If in the new cell the MS notices a DL TFI that had been assigned to it (in the PCCO) it shall decode the block and continue normal operation. 

Even if downlink reception is possible before valid timing advance has been received from the network it may be beneficial to indicate in the PCCO an uplink block where the MS accesses the new cell (sends access bursts). This way the network could be sure that the MS has moved to the assigned channel and is really listening to the downlink blocks targeted to it. 

2.2 UL operation

The MS cannot send any data blocks in the new cell before it has received a valid timing advance information from the network. In the PCCO block it has been preferably given an uplink block allocation where the MS can send access bursts to get a valid timing advance information. Alternatively, if the MS has been assigned an UL TBF (in PCCO) including a USF for the new cell and the MS notices this USF value in the DL block it will send four access bursts in radio block(s) indicated by the USF. The MS continues sending access bursts in all blocks indicated by this USF until it receives valid timing advance value. Thereafter, normal data transfer may continue. In case the MS has been assigned DL TBF (in PCCO) and the MS notices the assigned TFI and a valid RRBP field and the MS does not have a valid Timing Advance, it will send four access bursts in the block indicated by the RRBP field. The MS continues sending access bursts in all blocks indicated by the RRBP until it receives valid timing advance value. Thereafter the MS resumes to normal operation.

2.3 Abnormal cases

It may happen that access bursts or the timing advance information is lost. In this case, the MS would continue sending access bursts whenever polled or allocated resources with a USF. In this case, the network would send the timing advance again. After the MS has valid TA normal operation would be resumed. 

3. Benefits of the proposal

The largest gain from the proposal would be in downlink. The MS could continue receiving blocks immediately after moving to the new channel. This means in practise a gap of some tens of milliseconds. The MS could acknowledge the blocks after it has acquired TA by sending access bursts in the allocated block and receiving the timing advance information e.g. in a new assignment message. In case the Packet Control Unit does not change during this procedure there would be no need for RLC buffer relocation and the mechanism would be merely a basic reconfiguration of the assigned TBF.

In the uplink direction the gain is not as large due to the need to acquire valid TA before normal operation may continue. Still some gain can be expected as there would not be need to solve contention resolution and possible collisions on (P)CCCH. 

4. Conclusion

In this paper we have presented an outline for an enhanced cell change procedure for GERAN. The proposed mechanism is a relatively straightforward addition into specification. It reuses fully existing NC2 and NACC concepts. The scheme improves GERAN shared channel performance by decreasing the service gap during the cell reselection. The main gain is achieved in the downlink direction but it is expected that performance is improved also in the uplink direction. It is proposed that this enhancement is included in GERAN release 5. If there is acceptance for this Nokia will provide detailed CR for 44.060 for TSG GERAN #7 in Cancun.
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� It is assumed that PSI information is sent in the old cell using Packet Neighbour Cell Data message.





