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1 Introduction
At RAN#45 meeting, the Work Item "1.28Mcps TDD Multi-carrier HSUPA" was approved. A few agreements were made with regard to this work item in the last RAN WG1 meeting (#59) as captured in [2]. In this document, we address the issues on activation and de-activation of UL carrier in MC-HSUPA.

2 Discussion
This section discusses the requirement of activation or de-activation of UL carrier in MC-HSUPA operation. In LCR TDD, the potential gains of such operation are listed as follows:
Uplink interference reduction: 
When the UE has no enough data to be transmitted, timely deactivating some carriers is helpful to reduce the uplink interference. However, the physical resource is shared in LCR TDD system, so the advantage mentioned above can be achieved by the UTRAN scheduling, e.g. data is only transmitted on parts of the current enabled carriers. 
Preserving link budget and avoid the reduction of throughput: 
The headroom limitation affects the cell edge users the most. For the UEs whose power can be shared across carriers, to preserve link budget and optimize user data rate, only the users with enough headroom should be given multiple carriers. So when the link condition getting deteriorated for any carrier or the UE moves to cell edge, de-activation of some carriers will avoid reducing the throughput. However, NodeB may have the knowledge of the losses of each carrier from the report of SI, so it can be avoided by scheduling as well. 
Battery savings of UE:
When the UE is power headroom limited or not having enough data to transmit, de-activating UL carrier can reduce the number of monitored control channels and will get some gains from stop receiving control channels on the carrier; it is beneficial for battery saving purpose. However, in the following two scenarios, the beneficial may be discounted:

· if the UE is broadband with single RF chain, it will have some limitation in the operation of carrier de-activation which is depicted as figure1. If NodeB deactivates the carrier f1 or f3 (all the control channels control the carrier which they are allocated), besides stop coding/decoding and modulating/de-modulating, it may decrease the bandwidth and sampling rate, so it can save power significantly. However if f2 is deactivated, obviously there is no contribution for decreasing the bandwidth and sampling rate, in this situation, the gain of power saving is discounted. 
· Also depicting as figure1, assuming that the control channels of carrier f2 is allocated on the carrier f3, when f3 is de-activated and f2 is not, the bandwidth and sampling rate can not be decreased either. It discounts the benefits of power saving, too.
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Figure1 Illustration for De-activation
Load controlling: 
If the uplink load on some carriers persists high, de-activation of the corresponding UL carriers by the NodeB would be a good method to prevent congestion. But in LCR TDD system, controlling the load of all the carriers by the scheduler in the NodeB would still be a good alternative scheme. In case that the load on one carrier persists high, the scheduler may forbid transmitting data on it for new UEs and even may pause some of current UE’s data transmission. Besides the operation flexibility, this scheme has the advantage of not introducing any overhead in Uu interface.
Based on the analysis above, the gains of de-activation is battery saving, but it would be discounted in some scenarios. So we do not see a strong reason to introduce activation or de-activation. To say the least, even if it is introduced, the activation or de-activation can be achieved by RRC signalling or by physical layer order, which method should be adopted is FFS. 
3 Conclusion
Based on our analysis, we have not seen much gain on introducing activation or de-activation UL carrier except some advantages in power saving in certain scenarios. We kindly ask RAN1 to discuss if it is necessary to introduce activation or de-activation of UL carrier in MC-HSUPA. Regarding the method to achieve activation or de-activation of UL carrier is FFS.
4 References

[1]
Final_ReportWG1#59_v100, 3GPP RAN1
[2]   Draft_ReportWG1#59b_v010, 3GPP RAN1

[3]   R1-100636, Discussion on E-AGCH issue in MC-HSUPA for LCR TDD, CATT, RAN1# 59bis















































































































































































































































































































































































































































































2/2
2010-02-11

_1327161385.vsd
F1


F2


F3


f0



