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1. Introduction

In RAN1 #59bis and #60, the following is concluded about CIF and DCI format 3/3A:
· CIF mapping to CCs:

· The mapping from CI values to CCs for each CC enabling CIF is UE specific

· CI to CC mapping is configured by RRC

· At least one carrier should operate during reconfiguration of the CI-to-CC mapping

· Inclusion of CIF in DCI formats:

· DCI formats do not have CIF when CRC is scrambled by P-RNTI, RA-RNTI or TC-RNTI 

· SI-RNTI is FFS

· DCI formats 0, 1, 1A, 1B, 1D, 2, 2A, 2B in UE-specific search space may contain CIF (still to be decided) when CRC is scrambled by C-RNTI/SPS C-RNTI

· Inclusion of CIF in DCI formats 0, 1A in common search space when CRC is scrambled by C-RNTI is FFS

· Format 3/3A: FFS

· Remaining details on inclusion of CIF:

· CIF is not included in DCI format when CRC scrambled by SI-RNTI unless RAN2 requires the use of CIF for SI acquisition purposes.

· CIF is not included in DCI format 0, 1A in common search space when CRC is scrambled by C-RNTI/SPS C-RNTI.
· 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)
Based on the RAN1 agreement, CIF is not included in DCI format 0/1A/1C in common search space. And there is no conclusion about the cross-carrier scheduling of DCI format 3/3A. In this contribution, we discuss two proposed approaches on this issue [1] [2] [3].
2. Discussion 

In LTE, DCI format 3/3A carries 2-bit/1-bit TPC commands to schedule the uplink transmission power for a group of UEs. It is utilized for the power scheduling of SPS transmission, non-adaptive retransmission and reflect the channel quality variation. Considering carrier aggregation in LTE-A, supporting cross-carrier power scheduling via DCI format 3/3A could reduce UE decoding complexity and deal with the asymmetric DL/UL carrier configuration. 
Based on the agreement that 
A single UE-specific UL CC is configured semi-statically for carrying PUCCH A/N, SR, and periodic CSI from a UE, 

it means the PUCCH transmission occurs only on single UE-specific UL CC. Thus, the cross-carrier power scheduling with DCI format 3/3A is required only for PUSCH transmission.
In [1] - [3], two approaches are proposed for cross-carrier scheduling with DCI format 3/3A:
Different parameters per CC configured by higher layer  
This approach is to give one set of TPC-PUSCH-RNTI and tpc-Index for each configured UL CC via higher layer signalling. It offers backward compatibility and less specification change. Network could transmit the TPC commands for LTE and LTE-A UEs in the same DCI format 3/3A. However, more RNTI resources are required and may induce higher false detection probability. They seem the main concerns of this approach though it is possible to assign the same TPC-PUSCH-RNTI for multiple UL CCs to alleviate the problem of false detection probability. 
Embed CIF into DCI format 3/3A and align its payload size to DCI format 0/1A in the common search space
Based on this approach, only one set of TPC-PUSCH-RNTI and tpc-Index is required for a UE, and the embedded CIF indicates which UL CC the TPC command applies on. The backward compatibility could be kept if the location of CIF is not utilized to carry TPC command for LTE UEs.  However, there could be some small issues for this approach.
· Considering the 2-bit TPC command in DCI format 3, there may be one unused bit induced by embedded 3-bit CIF.

· To support multiple TPC commands for multiple UL CCs within one DCI format 3/3A, there may require more locations to embed CIF with the loss of TPC command capacity. However, since RAN2 agrees “only 1 UL SPS grant and 1 DL SPS grant can be configured”, and if one TPC command could indicate the power adjustment for multiple UL CCs, for instance, the multiple UL CCs which share the pathloss derivation of the same DL CC, the requirement of supporting multiple TPC commands for multiple UL CCs within one DCI format 3/3A may not be required.
· Since RAN1 has the agreement “The mapping from CI values to CCs for each CC enabling CIF is UE specific”, the TPC commands within one DCI format 3/3A could indicate different UL CC for different UEs due to different CI-to-CC mapping. It seems not efficient if network wants to adjust the transmission power of one UL CC. Thus, how to make the TPC commands within one DCI format 3/3A to indicate the same UL CC for the group of UEs could be considered.
From our observation, both approaches could be backward compatible and provide the ability of co-scheduling LTE and LTE-A UEs within one DCI format 3/3A. For the former approach, the main concern is the more required RNTI resources and the false detection probability. If the reliability impact due to higher false detection probability could be acceptable, we prefer it. Otherwise, for the latter approach, more effort is required and some issues should be considered further, such as the efficient way to adjust multiple UL CC power via one DCI format 3/3A, and whether or not to make the TPC commands within one DCI format 3/3A to indicate the same UL CC for the group of UEs.
3. Conclusion

This contribution discusses the two approaches to support cross-carrier scheduling of DCI format 3/3A. Following are our proposals:
· Cross-carrier power scheduling with DCI format 3/3A is required only for PUSCH transmission.
· The two approaches to support cross-carrier scheduling of DCI format 3/3A require further study.
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