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1
Introduction
In RAN 61 meeting, many issues related to UL power control had been discussed. With the progress on made agreements, some remaining issues left in the previous meetings still wait for the consensus. 
In this contribution, we show our views on cross-carrier group power control and TPC commands in DL grants for PUCCH(s) on a single UL CC.
2
Discussion
2.1 Cross carrier group PC

Group power control is an efficient power control mechanism irrespective to cross carrier or not. It’s believed that cross carrier group power shall be supported in Rel-10 since cross carrier scheduling is supported. 
In [1], it’s shown that addition of CIF for cross carrier power control is not preferred due to issues on backward compatibility, blind decoding attempts, TPC command capability, unused overhead, and efficiency of group power control. 
For semi-static configuration approach by higher layer signalling, the basic way is to configure additional TPC-PUCCH-RNTI(s)/TPC-PUSCH-RNTI(s) and/or CC specific tpc-Index (indices). This approach introduces less RAN1 standardization impact. Since it has been agreed that there is only one PUCCH UL CC (UL PCC) for PUCCH transmission, a pair of TPC-PUCCH-RNTI and tpc-Index can provide PUCCH power control on the configured PUCCH UL CC (UL PCC). Since UL PCC is configured per UE, if UL PCC is reconfigured, the tpc-Index should be able to be reconfigured if necessary.
Proposal 1: A pair of TPC-PUCCH-RNTI and tpc-Index is configured to a UE to provide PUCCH power control on the configured PUCCH UL CC (UL PCC) of the UE by DCI format 3/3A. When PUCCH UL CC (UL PCC) is reconfigured, the tpc-Index shall be able to be reconfigured concurrently if necessary.
For CC-specific PUSCH group power control by DCI format 3/3A, there are three alternatives further:

· Alternative 1: A pair of TPC-PUSCH-RNTI and tpc-Index for each configured UL CC 
· Alternative 2: A single TPC-PUSCH-RNTI for all configured UL CCs and a tpc-Index for each configured UL CC. 
· Alternative 3: At lease one TPC-PUSCH-RNTI, each for defining a power control group; for each power control group defined by a TPC-PUSCH-RNTI, at least one tpc-index is assigned or associated. 

Note that for all alternatives, tpc-Index is always CC specific or each tpc-index is always associated with a UL CC. 
For a UE, the alternative 1 provides more flexibility than the alternative 2 in sense of power control on different UL CCs at different subframes. Yet, in resource limited situation (e.g. sufficient RNTIs cannot be guaranteed), the alternative 1 consumes mores RNTI resources than alternative 2 and possibly alternative 3. In addition, alternative 1 may result in power control on different UL CCs for different UEs which might be not desired for certain UE(s) at corresponding subframe. Moreover, to perform power control for all UL CCs of a UE, more resources (e.g. subframes) are required to signal TPC command for each UL CC one-by-one for only a UE. From the above consideration, alternative 1 is considered not preferred even though it’s covered by alternative 3. 
Note that alternative 2 updates all configured UL CCs at the same time with possible different power adjustment levels. In case that certain UL CC doesn’t require power adjustment, the TPC command indexed by the tpc-index associated with certain UL CC should be set to zero. However, another UE might not be happy with setting up to zero since it may correspond to a tpc-index associated with a UL CC required power adjustment. The other way around for alternative 2 is to allow UE to apply tpc-Indexes for active UL CCs respectively which may require power adjustment, but it’s hard to be justified. Nevertheless, it’s also good to allow simultaneous power adjustment to track the channel condition (e.g. fast fading) even for non-frequently used UL CCs. To relieve network configuration for simplicity, alternative 2 might be worthwhile to be considered.
Alternative 3 provides full flexibility in conveying the group power control for multiple carriers. However, it increases the system complexity for maintaining relationship between RNTIs and indexes and consumes more resources (e.g. RNTIs and subframes) than used/required by alternative 2. In addition, as long as there are multiple tpc-indices configured for one TPC-PUSCH-RNTI, the issue of simultaneous update still exists. The gain by introducing such flexibility for adapting to different power control needs is not significant in general scenarios and such complete adaption may require excessive reconfiguration and result in increased false alarm probability and load in the search space.  
According to about consideration:
Proposal 2: Decide only alternative 2 (single RNTI) or alternative 3 (flexibility). 
Please also note that the PUCCH and PUSCH use the same tpc-Index when both are considered with the same pathloss. In addition, although power control on both PUCCH and PUSCH may be configured with the same tpc-Index, they may essentially apply to different UL CCs. 
2.2 TPC commands in DL grants for PUCCH(s) on a single UL CC
In RAN1 59bis, it’s agreed that TPC in DL grant is applied to UL CC on which the ACK/NACK is transmitted. However, the case of multiple DL grants is FFS. Basically, with the number of PUCCH(s) nPUCCH, here are four alternatives for consideration:
· Alternative 1: For each group associated with a PUCCH, combined (e.g. SUM) TPC commands with possible newly defined granularity in groups to form derived TPC command(s), each for a PUCCH. 
· Alternative 2: For each group associated with a PUCCH, combined TPC commands with defined granularity in groups to form derived TPC command(s), each with defined upper and lower bound of power control (adjustment) range for a PUCCH.
· Alternative 3: Select nPUCCH TPC commands with lowest difference of power adjustment (may jointly considered with channel status or previous transmission status or power adjustment bound)
· Alternative 4: Same TPC commands for all PUCCH(s). 
In both of the alternative 1 and alternative 2, eNB considers jointly derivation of TPC commands in groups for each of PUCCH(s). Ideally, once the UE receives the TPC commands in downlink grants, the UE derives TPC commands for each PUCCH(s) as expected by the eNB. However, since the UE may miss some DL grants, granularity and power adjustment bounds of the TPC commands should be justified and investigated according to the requirement of tolerance (e.g. for small granularity, miss detection of few DL grants should not have significant impact). On the other hand, alternative 4 provides most flexibility. 
Alternative 3 provides trade-off of flexibility and simplicity on one hand, while it’s hard to be justified and not reliable on the other hand (FFS).  As to alternative 4, this is a simplest and most robust approach but cannot completely be adapted to power control need, especially PUCCH on the band edges. In other words, it can only offer a rough power adjustment with redundancy. 
To support carrier aggregation operation, we propose that:

Proposal 3: Granularity and power adjustment bounds of the TPC commands should be justified and investigated according to the requirement of tolerance. Decide on Alternative 1 (granularity) or Alternative 2 (power adjustment bound). 
3
Conclusions 
In this contribution, we discuss issues related to cross carrier power control by DCI format 3/3A.
It’s proposed that RAN 1 discusses and agrees on the following:

Proposal 1: A pair of TPC-PUCCH-RNTI and tpc-Index is configured to a UE to provide PUCCH power control on the configured PUCCH UL CC (UL PCC) of the UE by DCI format 3/3A. When PUCCH UL CC (UL PCC) is reconfigured, the tpc-Index shall be able to be reconfigured concurrently if necessary.
Proposal 2: Decide only alternative 2 (single RNTI) or alternative 3 (flexibility).
Proposal 3: Granularity and power adjustment bounds of the TPC commands should be justified and investigated according to the requirement of tolerance. Decide on Alternative 1 (granularity) or Alternative 2 (power adjustment bound).
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