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1 Introduction
During the email discussion following offline discussions at RAN1#59bis [2], the following has been agreed:
Which PC parameters are CC-specific?

· P0_PUSCH, P0_PUCCH,  , 
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, are CC-specific

· There is a max power for the total UE transmit power (provided by RAN4)
· Handling of multiple PAs is FFS (discuss offline whether an LS to RAN4 is needed)
· There is a CC-specific max power 
Pathloss derivation

· The DL CC used for pathloss derivation for power control of each UL CC is configured by the network (any restrictions on correspondence between DL and UL CCs for this purpose are up to RAN4)

· Whether a pathloss offset per CC needs to be signalled to the UE is FFS

· The number of DL CCs measured is up to RAN4

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
· Case of multiple DL grants and ACK/NACK transmission in a single UL CC is FFS (how to interpret multiple PC commands)
· 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)

FFS: which DL CCs the UE searches for Format 3/3A

PHR

· Per CC 

· PHR report should include CC specific reports for PUCCH/ PUSCH

· FFS whether individual or combined PUCCH/PUSCH PHR

Max power scaling

· Starting point:

· PUCCH power is prioritised; remaining power may be used by PUSCH (i.e. PUSCH power is scaled down first, maybe to zero)

· scaling is per channel

· Not to reduce power of PUSCH with UCI should be considered

· Detailed formula is FFS

Power control for multiple antennas

· FFS

In this contribution, we discuss the need of cross-carrier operation for DCI format 3/3A, and provide our view on why cross-carrier indication of 3/3A is beneficial for providing PC for SPS scheduled PUSCH, non-adaptive PUSCH retransmission, as well as the power control of SRS transmission in multiple UL CCs. 

2 Cross Carrier UL PC with Format 3/3A
UL PC for PUSCH and SRS

For PC of UL PUSCH and SRS, there are two ways of delivering the TPC fields to the UEs;
1. TPC field in the UL grant (e.g., format 0). This is primarily targeted at dynamically scheduled PUSCH  as well as the SRS transmissions in the uplink;
2. TPC field in the format 3/3A, scrambled with TPC-PUSCH-RNTI. This is used mainly for the power control of PUSCH with SPS or with non-adaptive retransmissions. It is also applicable to SRS in the UL transmission.

In the discussions of the last few RAN1 meetings, CIF-based cross carrier DL/UL scheduling has been agreed as a way of allowing control region interference coordination in case of  CC aggregation. The CIF based cross-carrier scheduling is also helpful in supporting the 1:N DL:UL CC aggregation scenario which is useful from UE battery saving perspective since the UE can deactivate all but one DL CCs and only monitor that one active DL CC for all DL control signals and messages.
With CIF based cross-carrier scheduling, the TPC field in the UL grants configured with CIF can control the power of the PUSCH and SRS transmissions in the UL CC that is not linked with the DL CC in which the grant is transmitted.  The situation is very similar for TPC fields carried in Formats 3/3A -- in order to support interference coordination of the control region and the 1:N DL:UL CC aggregation scenario, there is naturally a need to support the cross-carrier UL  PUSCH PC with format 3/3A as well.
It was agreed in the RAN WG2#68bis meeting that there will only be one SPS scheduled for each UE, regardless of the number of configured CCs. Therefore, it was argued that if SPS PUSCH is the only transmission to be supported by the TPC field in 3/3A, then no cross-carrier support is needed for 3/3A since the UE always knows which UL CC the TPC in 3/3A is referring to; the UL CC where the SPS transmission is configured. However, this is not entirely true since format 3/3A is also used for power control of non-adaptive PUSCH transmissions and for SRS transmissions, both of which can take place in multiple UL CCs. Especially for the SRS transmission, after a period of inactivity in an UL CC on which SPS is not configured for a reference UE, the eNB may need to start SRS transmission in this UL CC to get some initial estimate of the UL channel quality before it starts scheduling non-SPS PUSCH transmissions to that UE.
In terms of signalling of cross-carrier UL PC for PUSCH with format 3/3A, we do not see a need for including explicit CIF in the contents of format 3/3A since this adds unnecessary overhead to the payload of 3/3A. The Rel-8 RRC signalling that is used for indicating the tpc-index can be simply extended to indicate both the UE index and CC index. For example, if TPC-PUSCH-RNTI1 is monitored by UE1 for UL CC1 and UL CC2, and by UE2 for UL CC1, then the RRC can indicate tpc-index1 for (UE1, CC1), tpc-index2 for (UE1, CC2),  tpc-index3 for (UE2, CC1), all within the same format 3/3A scrambled by TPC-PUSCH-RNTI1. If the number of UEs is larger than the capacity of a single 3/3A format, then multiple 3/3A formats with multiple TPC-PUSCH-RNTIs can be used.
In addition to allocating multiple TPC-Indices to a UE for cross-carrier UL PC, a simply extension of assigning multiple TPC-PUSCH-RNTI or a combination of multiple TPC-PUSCH-RNIT/TPC-Index is also feasible, if more flexibility and capacity is deemed desirable by the eNB.
3 Conclusion
In this contribution, we discussed the cross-carrier UL PC with DCI format 3/3A. Based on these discussions, we propose the following
· Cross-carrier UL PC for PUSCH should be supported by the specifications.
· The RRC signalling of TPC-index in format 3/3A scrambled with TPC-PUSCH-RNTI should be used to configure the combination of UE and CC index in format 3/3A.
· Multiple TPC-PUSCH-RNTI or a combination of multiple TPC-PUSCH-RNTI/TPC-Index is also feasible.
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