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Discussion
1 Background
For DC-HSDPA in Rel-8, the secondary serving HS-DSCH cell could be added or activated whenever needed regardless of its actual channel quality. The reason is that the two aggregated frequencies are adjacent frequencies thus have similar channel quality, and it is assumed that the primary serving HS-DSCH cell and the secondary serving HS-DSCH cell are always of the same coverage.
For Dual Band DC-HSDPA in Rel-9, two frequencies belongs to different bands could be aggregated together. Given that different bands have different channel characteristics (i.e. different path loss), it is reasonable to assume that the primary serving HS-DSCH cell and the secondary serving HS-DSCH cell are of different coverage, especially in case the DB Dual Cell were upgraded from the two existing inter-frequency cells.
2 The Issue
Figure 1 below is an example of the deployment of Dual Band DC-HSDPA network, where: 

· The cells in light green are the primary serving HS-DSCH cells, with the frequency of 900MHz;

· The cells in light blue are the secondary serving HS-DSCH cells, with the frequency of 2GHz;
· The primary serving HS-DSCH cells and the secondary serving HS-DSCH cells are of different coverage. Region A is the coverage of the primary serving HS-DSCH cells, Region B is the coverage of the secondary serving HS-DSCH cells, Region C is the region within Region A but out of Region B
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Figure1 Example of the deployment of Dual Band DC-HSDPA network
When a UE configured with Dual Band DC-HSDPA moves into the Region C, due to the fact that the channel quality of the secondary serving HS-DSCH cell is not good enough for the scheduler to do the HS-DSCH transmission on it, therefore in order to save UE battery, generally Node B will choose to deactivate the secondary serving HS-DSCH cell. 
However, after the secondary serving HS-DSCH cell is deactivated, the UE will not report the corresponding CQI anymore. For the Node B, without the CQI information, in order to achieve the downlink bit rate boosting and load balance, it have to try to reactive the secondary serving HS-DSCH cell again some time later blindly. In case the UE choose to stay in the Region C for a long time, the reactivation attempts becomes unnecessary, because the Node B have to deactivate the secondary serving HS-DSCH cell again later on.
The periodical blind secondary serving HS-DSCH cell reactivation attempt has the following side effects:
1. It will come up with the increased UE battery consumption, i.e. the power consumed by the monitoring of HS-SCCHs and the power consumed by the activated secondary RF chain cause by the unnecessary reactivation attempts.
2. It will come up with the unnecessary consumption of HS-SCCH orders. 
3 
Possible Solutions
3.1 Solution 1: Report of CQI after the deactivation
The current CQI feedback mechanism for DC-HSDPA could be improvement for Dual Band case, therefore after the secondary serving HS-DSCH cells is deactivated by the Node B, according to the configuration of CQI feedback cycle, the UE could active its secondary RF chain and do the CQI measurement periodically. As shown in Figure 2 below, the composite CQI report (i.e. the CQI of both the primary serving HS-DSCH cell and the secondary serving HS-DSCH cell) will be reported once every N TTIs, which are similar to the Type A/Type B CQI report mechanism in MIMO mode.

[image: image2.emf]ACK/NACK Carriers1 CQI

1

ACK/NACK Carriers1 CQI

1

+CQI

2

,

...

TTI  (1 ~ N-1) TTI  (N)


Figure 2 HS-DPCCH frame structure in case secondary serving HS-DSCH cell is deactivated
The CQI report on the secondary serving HS-DSCH cell could be started right after it is deactivated by the Node B, or alternatively, it could be started after several failed reactivation attempts by the Node B.
3.2 Solution 2: Forward L3 measurement report to Node B
Given that the RRC measurement report is only sent to RNC, therefore Node B has no any knowledge about the measurement info on UU. The issue could be solved if the Node B could be informed about the RRC measurement report through IUB interface. In order to measure solely the secondary serving HS-DSCH cell other than the whole secondary frequency, the secondary serving HS-DSCH cell should be the only measurement object in the measurement control message, in another word, the virtual active set of the secondary frequency should include the secondary serving HS-DSCH cell only. Once the report criterion is fulfilled, UE sends the RRC measurement report to RNC then it is forwarded to the Node B. Consequently, the Node B could avoid the blind secondary serving HS-DSCH cell reactivation.
The corresponding measurement control info can be configured to UE in advance. Therefore once the secondary serving HS-DSCH cell is deactivated by the Node B the measurement procedure could be initiated.
4 Conclusion
In this contribution, for Dual Band DC-HSDPA, it was discussed that the Node B will have no any knowledge about the CQI information of the secondary serving HS-DSCH cell after it is deactivated. As a result, periodical blind reactivation attempt will be the only approach, which leads to considerable UE battery consumption. In order to achieve efficient secondary serving HS-DSCH cell reactivation, two possible solutions were proposed.

It is kindly ask RAN1 to discuss and agree on the following proposal:
Proposal: Confirm the issue raised in this contribution should be resolved and choose a solution as the way forward.
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