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Introduction

With the location of the scheduler for the HS-DSCH in the Node B, the RNC does not have an up-to-date status of the transmission of PDUs, i.e. information on the queue status at the HARQ entity.

This creates a problem when the cell transmitting the HS-DSCH to a UE is changed, as the RNC does not know which RLC-PDUs need to be submitted to the new cell.

Since this is not really the same as handover as we have today, although it can occur simultaneously as a handover, a new term is suggested - HS-DSCH cell change, to discuss the mechanism.

Options

Different options are possible for facilitating the transfer of information necessary for cell change:

· RLC polling - With this method the RLC entity in the RNC would poll its peer entity. This would require the setting of a poll bit in one of the PDUs. While periodic polling may be enabled, it may also be necessary to explicitly set the poll bit prior on a cell change decision. However, irrespective of how the poll bit is set, the PDU containing the poll trigger could potentially be stuck in the queue at the originating cell(source cell) awaiting a scheduling decision or successful transmission. This would force the use of outdated poll information (in case of periodic polling) or a delay in cell change - in either case there is a problem. Note also that the solution only works for AM mode.

· Mobile assisted pre-cell change - In this case the RLC layer in the mobile can provide to the RNC through uplink signaling, the sequence number of the last RLC-PDU served along with the Measurement report which may trigger a cell change decision at the RNC. The RNC would use this information in filling up the buffer at the new cell. However, there are inherent limitations to this method since there would be a delay between the information provided by the mobile and a subsequent cell change message to the mobile. The mobile can potentially be served with many multiple PDUs in the interim period and thus the mobile may well end up being served with duplicate PDUs on a cell change leading to performance degradation. This approach could work for UM but the SN range would need to be extended in order to avoid ambiguity.

· Node B assisted PDU bitmap - In this approach the serving Node B provides the information to the RNC on demand, in the form of a bitmap. Thus rather than provide the sequence numbers of the PDUs served successfully, the MAC-sh entity can provide a mapping of the PDUs served successfully starting with the first PDU delivered to it by the upper layers in the RNC.  This would not require the MAC-sh entity to be aware of the RLC sequence number; the RLC and MAC-sh entity would merely indicate the success or lack thereof in transmission of the respective PDUs. A FP sequence number is included in every HS-DSCH Iub frame protocol in order to indicate which Iub FP the bitmap refers to. Multiple bitmaps may also need to be provided. The MAC_sh entity in the Node B should not schedule any additional data for the UE following a request from the RNC to provide queue status indicating a decision to trigger a cell change. This mechanism would work for both AM and UM modes. Note however that one consequence of this mechanism would be a need for a buffer at the RLC or MAC-d even in the case of UM since the UM PDUs may not have been transmitted at all by the source cell and would therefore need to be resubmitted to the target cell. The location of the buffer may need to be at the RLC in case the target cell does nnot support HS-DSCH.

· Mobile assisted post-cell change - With this mechanism, the mobile provides all the necessary queue synchronization information to the new serving cell once the new serving cell starts DL transmission. There would be therefore a slight delay before the new Node B can start transmitting data on the downlink. In addition, this would require that the MAC-sh entity in the UTRAN read RLC sequence number information.

The Node B assisted bitmap method is believed to be the best approach in terms of obeying protocol layering rules as well as delay. 

In Figure 1, a message flow for the cell change mechanism using Node B assisted bitmap method described above is shown.
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Consider briefly the application of the Node B assisted bitmap in the following cases:

1. Intra-Node B cell changes: In this case there is no need for the buffer fill infromation being provided to the Node B due to the co-location of the cells.

2. Inter-RNC cell change, i.e. source cell under SRNC and the target under a DRNC: In this case, the bitmap mechanism would work as the MAC-d entity in the SRNC would forward the appropriate PDUs to the MAC-sh entity at the DRNC on a cell change. 

3. Intra-SRNC cell change: No Issues are foreseen in this case, either.

4. Intra-DRNC cell change: In this case also no issues are foreseen - If the target cell is identical to the source same considerations as in 1. above. If the cell is under a different Node B, the SRNC would be involved and the same mechanism as described above for a general Node B assisted bitmap would apply, following the grant of credits by the MAC-hs in the target cell to the SRNC.

Proposal

It is proposed that the MAC-sh/Node B assisted status mechanism be adopted for facilitating HS-DSCH cell changes. Detailed Stage 3 messaging will be provided for the appropriate RAN WG2 and RAN WG3 specifications in the following meetings.
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Figure 1: Message flow for handovers in HSDPA with Node assisted synchronization
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