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1 Introduction

In RAN1#59bis, there was an agreement about CI as below [1]:

	· 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


From the above agreement we can know that a UE specific CI (CC index) is needed for cross scheduling, and it should be configured by RRC. These agreements are not sufficient to understand how the UE will derive on which CC a cross scheduled PDSCH or PUSCH will occur so we propose a simple rule. From RAN2 side, it is also still open whether this UE specific CI can be used for CC management, e.g. CC removal, activation/deactivation, etc.

2 Discussion
2.1 Using the CI for cross scheduling
In RAN2#69 meeting, we agreed that separate addition/removal of SIB2-linked DL/UL CCs should be supported. Regarding CC identity, a similar question is whether separate CC index for SIB2-linked UL/DL CCs is needed?

It is sufficient to use the same CI for a pair of SIB2-linked UL/DL CCs. Given that the number of configured DL CCs is not less than that of configured UL CCs, it seems simple to reuse the DL CI to identify the DL CC as well as its SIB2-linked UL CC. 
The rule for downlink cross scheduling may be straight forward: the PDSCH occurs on the CC whose CI is indicated in PDCCH.

For uplink cross scheduling, the PDCCH grant also indicates a CI. This is the index of a DL CC. The scheduled uplink transmission occurs on the UL CC that is SIB2-linked to the indicated DL CC.

PUSCH can also be used for transmission of uplink control information (UCI). In RAN1, it is still FFS whether aperiodic CQI reporting can be triggered by the corresponding bit in UL grant. If so the CIF may be used to indicate the DL CC for which the CQI reporting applies since the UE may not monitor PDCCH on all activated DL CCs. Hence, UL CC used for transmission of PUSCH with UCI is left FFS.
In summary we propose:
Proposal 1: CIF in PDCCH indicates a DL CI. For UL grants, the PUSCH for data transmission happens on the UL CC that is linked to the indicated DL CC. For DL assignments, the PDSCH happens on the indicated DL CC.

This is illustrated in the Figure below:
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Figure 1 Using CI for uplink cross scheduling
2.2 Configuration of CI
Besides cross scheduling, the CC index is also useful for following cases related to CC management.
· CC activation/deactivation

In RAN2#69bis meeting, it was agreed that CC activation/deactivation can be done by MAC CE with format of bitmap for saving overhead of MAC CE. There are two possible methods to define the mapping of bitmap and configured CC: according to CC index or centre frequency at increase/decrease order. If the mapping is based on centre frequency, then for a given CC, the position of the corresponding bit in the bitmap may be changed due to CC removal/addition. Further the UE may have a trouble to interpret the corresponding CC when it receives CC (de)activation MAC CE after CC removal/addition because no activation time is indicated for CC removal/addition. This problem can be avoided by CC index based mapping, so CC index is useful for the bitmap mapping.
· CC addition/ removal

For CC addition, the CC index is not necessary because anyway centre frequency and PCI of the new CC should be indicated in the RRC signalling. However, if a UE-specific CC index is assigned to the new CC and indicated in the RRC signalling, then the overhead of later signalling related to this CC, e.g. CC activation/deactivation, removal and SI change, can be reduced. 
For CC removal, if we have already assigned a UE-specific CC index for the concerned CC, then the indication of centre frequency and PCI can be avoid, and thus we reduce the RRC signalling overhead.

· PCC change

When PCC change is implemented through reconfiguration procedure, as discussed on CC removal, UE-specific CC index is helpful to reduce the overhead of corresponding RRC signalling.
· SI change
Dedicated signalling or paging message may be sent on DL PCC to indicate SI change on a configured SCC. For dedicated signalling method, UE-specific CC index is helpful to reduce the overhead of the corresponding RRC signalling. But for paging method, UE-specific CC index can not be used since paging message is broadcasted.
Based on Analysis above, we conclude that UE-specific CC index is useful for CC management. And as discussed on CC addition above, it is a simple way to indicate the UE-specific CC index in the RRC signalling of CC addition. So we propose:
Proposal 2: UE-specific CC index shall be indicated in the RRC signalling of CC addition.
Proposal 3: UE-specific CC index is used at least for cross-scheduling and mapping between bitmap and SCCs in the (de)activation MAC CE.
3 Conclusion

In this contribution, we analysis some cases and get conclusion of UE-specific CC index should be indicated in the RRC signalling, and it is FFS whether or not cell-specific CC index should be imported.
Proposal 1: CIF in PDCCH indicates a DL CI. For UL grants, the PUSCH for data transmission happens on the UL CC that is linked to the indicated DL CC. For DL assignments, the PDSCH happens on the indicated DL CC.

Proposal 2: UE-specific CC index shall be indicated in the RRC signalling of CC addition.

Proposal 3: UE-specific CC index is used at least for cross-scheduling and mapping between bitmap and SCCs in the (de)activation MAC CE.
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