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1 Introduction
At RAN1#58bis meeting, the scope of uplink power control in LTE-Advanced was defined, that was similar to LTE Release 8 [2]. And at RAN1#59bis meeting, many specific problems about uplink power control were discussed and some initial conclusion was got [3] [4]. For TPC command transmission of carrier aggregation in LTE-A, the conclusion is following:
· TPC command transmission

· TPC in UL grant

· is applied to UL CC for which the grant applies

· TPC in DL grant

· is applied to UL CC on which the ACK/NACK is transmitted

· TPC in DCI format 3/3A

· For PUCCH

· FFS

· For PUSCH

· FFS

· In addition, the need for CIF is FFS (treat under AI 7.1.4)

Though the above conclusion has been reached, some problems need to be studied further. In the following, we give our suggestion about some related problems and TPC command transmission of uplink channels.
2 Discussion
As we all know, TPC plays a very important role for power adjustment and interference control. For carrier aggregation, there are some problems to be studied about TPC command transmission. For example: TPC in UL/DL grant, whether CIF will be added in DCI format 3/3A or not, the design of DCI format 3/3A for carrier aggregation and so on. We will give our analysis about them one by one in the following.
2.1 TPC in UL/DL grant
For dynamic scheduler, TPC of uplink channels is transmitted in UL or DL grant though downlink channel PDCCH. Because CIF will be contained in PDCCH in some situation for CA, and the conclusion that cross carrier scheduling for DCI format 0, 1, 1A, 1B, 1D, 2, 2A, 2B in UE specific search space should be supported by explicit CIF always is reached at RAN1#60 meeting, TPC in UL grant would be applied to uplink component carrier for which the grant applies for PUSCH. 
For PUCCH, the following conclusion was reached at RAN1#60 meeting [5]:
RAN1 has agreed that each UE is semi-statically configured with a single, UE-specific, UL component carrier (CC) for transmitting HARQ-ACK, SR, and periodic CSI in the PUCCH.
And one note is that the above agreement is unrelated to which DL CCs may carry PDCCH for a UE. In this situation, maybe two or more DL grants correspond to one UL CC on which the ACK/NACK is transmitted. We think at least the DL grant of the downlink carrier corresponding to the uplink carrier which the ACK/NACK is transmitted should contain TPC command used for PUCCH; the DL grant of other downlink carriers could contain the same TPC command or not. In this way, at least one TPC command could be used for PUCCH for a given UE. So we propose that:
Proposal 1: TPC in UL grant is applied to UL CC for which the grant applies; TPC in DL grant contained in DL CC corresponding to the UL CC on which the ACK/NACK is transmitted should be applied for PUCCH.
2.2 CIF in DCI format 3/3A

Whether CIF would be added in DCI format 3/3A for CA or not is also a problem. As we know, DCI format 3/3A is used for a group of UEs scrambled by TPC-PUCCH-RNTI or TPC-PUSCH-RNTI, and a parameter tpc-index is configured for a given UE. All these parameters of a UE are configured by higher layers. For a given UE, DCI format 3 is used for the transmission of TPC commands with 2-bit power adjustments, and DCI format 3A is used with single bit power adjustments. A fixed 3-bit will be used for CIF for a given UE. If CIF is added in DCI format 3/3A, its control signalling will be too overhead. For a given UE in CA, more parameters could be configured by higher layer to resolve this problem. We think CIF had better not be added in DCI format 3/3A, so we propose that:
Proposal 2: CIF had better not be added in DCI format 3/3A for CA.
2.3 DCI format 3/3A for CA
For carrier aggregation, there are maybe five uplink/downlink component carriers. TPC command transmission is also a problem, so DCI format 3/3A had better be adopted, especially for Semi-Persistent Scheduling. For a given UE, TPC-PUCCH-RNTI or TPC-PUSCH-RNTI would be used to scramble PDCCH, and tpc-index could be allocated for every component carrier. For example, the following method could be used:
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Figure 1: TPC command transmission for a given UE in CA
For PUCCH, the initial conclusion has been reached at RAN1#60 meeting [5], some detailed problems need to be studied further. If PUCCH is transmitted only in one uplink component carrier; TPC-PUCCH-RNTI and one tpc-index could be configured by higher layer for DCI format 3/3A in CA. 
For PUSCH, TPC-PUSCH-RNTI and some tpc-index could be configured by higher layer for DCI format 3/3A in CA, and tpc-index could be allocated according to the number of uplink component carriers and the location maybe not continuous. In this way, DCI format 3/3A could be used for CA, so we propose that:
Proposal 3: For CA, TPC-PUCCH-RNTI/ TPC-PUSCH-RNTI and tpc-index are configured by higher layer for DCI format 3/3A, and tpc-index could be allocated according to the number of uplink component carriers.
3 Conclusion
In this contribution, we discussed the problem of TPC command transmission for carrier aggregation and gave our consideration. We think the following suggestion could be considered and adopted, so we propose that:
Proposal 1: TPC in UL grant is applied to UL CC for which the grant applies; TPC in DL grant contained in DL CC corresponding to the UL CC on which the ACK/NACK is transmitted should be applied for PUCCH;
Proposal 2: CIF had better not be added in DCI format 3/3A for CA;
Proposal 3: For CA, TPC-PUCCH-RNTI/ TPC-PUSCH-RNTI and tpc-index are configured by higher layer for DCI format 3/3A, and tpc-index could be allocated according to the number of uplink component carriers.
4 References

[1]
TS 36.213 V8.8.0, Physical Layer Procedures;
[2]   R1-094958, TP for TR36.814 on UL power control;
[3]   R1-100815, Summary of offline discussion on UL PC;

[4]   R1-100816, LS on uplink power control in LTE-A;
[5]   R1-101652, LS on UE-Specific UL CC for PUCCH Transmissions with Carrier Aggregation.















































































































































































































































































































































































































































































3/3
2010-04-02

_1329563763.vsd
UL
CC1


UL
CC2


UL
CC
5


TPC 1


TPC 5


TPC 2


DCI format 3/3A in CA



