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1 Introduction

In last RAN2 meeting, there were several contributions [1] [2] [3] discussed how to use cell index, and the following points for considering in the future were achieved.
	Points to consider for future:

1) Will we have a UE specific CellIndex?

2) The CellIndex would correspond to both DL and UL resources belonging to a cell

3) CellIndex could be used at cell reconfiguration and cell removals

Should first better understand the RRC message structure for Rel-10 (e.g. CE or NCE), how Pcell and Scells are handled,....


In this contribution, we intend to confirm above points because now is the time to discuss all these stage3 details.
2 Discussion

2.1 UE-specific Cell Index
RAN1 has agreed to use cell index for cross-scheduling. Cell index can also be used for cell reconfiguration and cell removal to reduce RRC signalling overhead; otherwise frequency and PCI should be included in corresponding RRC signalling to indicate a unique cell, which results in more signalling overhead.
Cell-specific cell index is unnecessary. Firstly, UE-specific cell index is already agreed by RAN1 to be used for cross scheduling. Secondly, UE-specific cell index has less overhead because at most 5 cells can be configured for a UE, but a CA system may support more cells. Lastly, one possible scenario where cell-specific cell index is necessary was identified when we discussed the notification mechanism of SI change on Scell. In that case, a cell-specific cell index should be used to indicate the Scell on which the system information is changed if paging approach is adopted. But now paging approach is ruled out, so UE-specific cell index can be used in all cases where cell index is needed.
Proposal 1: UE-specific cell index is used at cell reconfiguration and cell removal as well as cross scheduling.

UE-specific cell index can also be used for the mapping of the bitmap in Scell (de)activation MAC CE. If the mapping is based on the order of centre frequency, then for a given cell, the position of the corresponding bit in the bitmap may be changed after CC removal/addition. And the UE may have a trouble to interpret the mapping when it receives Scell activation/deactivation MAC CE after CC removal/addition. This problem can be avoided by UE-specific cell index based mapping, e.g. the bit #n in the bitmap is used to indicate the operation for the corresponding cell whose UE-specific cell index = n, as we proposed in [4].

Proposal 2: UE-specific CC index is used for mapping between Scells and the bitmap in the Scell (de)activation MAC CE.
Given that the number of configured DL CCs is not less than that of configured UL CCs, and a UL CC should be configured to a UE together with one of its SIB2-linked DL CC, it is feasible to use the same cell index for a pair of SIB2-linked UL/DL CCs, i.e. a UE-specific cell index indicates a unique configured cell. 
For cross scheduling, 3-bit CIF (CC Indicator Field) is included in the PDCCH. The rule for downlink cross scheduling may be straight forward: the PDSCH occurs on the DL CC of a cell whose cell index is indicated in PDCCH. For uplink cross scheduling, the UL grant also indicates a cell index. Even though a UL CC maybe belongs to multiple cells in the asymmetric configuration case, a cell index can indicate a UL CC uniquely, so the scheduled uplink transmission occurs on the UL CC of a cell whose cell index is indicated in PDCCH.
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.
This is illustrated in the Figure below:
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Figure 1 Using CI for uplink cross scheduling
Proposal 3: CIF in PDCCH indicates a UE-specific cell Index. The PUSCH/PDSCH for data transmission happens on the indicated cell.

RAN1 has agreed that CI to CC mapping is configured by RRC. CC addition is the first RRC signalling for a new added CC, so it is naturally to indicate UE-specific cell index for the Scell in the RRC signalling of CC addition. A UL CC can not be separately configured to a UE without the configuration of any of its SIB2-linked DL CC, and a cell can be identified by a unique DL CC, so a UE-specific cell index shall be indicated in the RRC signalling of a DL CC addition.
Proposal 4: UE-specific cell index for Scell shall be indicated in the RRC signalling of DL CC addition. 
For Pcell, UE-specific cell index is useful to make the mapping between the cells and the bitmap in Scell (de)activation MAC CE simple, as explained in [4]. UE-specific cell index for Pcell is also useful for cross scheduling. When UL/DL PCC is scheduled, UE-specific cell index for Pcell should be indicated in the CIF of the PDCCH if the DL PCC can do cross-scheduling. UE-specific cell index for Pcell may be used to indicate the scheduling cell in CC addition message if Pcell is the scheduling cell of the new CC. However CC addition is not applied to Pcell, i.e., UE-specific cell index for Pcell can not be informed to the UE through CC addition message as Scells. We think a simple way is setting the default value of Pcell index to 0.
Proposal 5: UE-specific cell index for Pcell is defaulted to “0”.
3 Conclusion

In this contribution, we discussed the cell index usage in CA, including cell-specific or UE-specific, when and how to use it, etc., and proposed.

Proposal 1: UE-specific cell Index is used at cell reconfiguration and cell removal as well as cross scheduling.
Proposal 2: UE-specific CC index is used for mapping between Scells and the bitmap in the Scell (de)activation MAC CE.
Proposal 3: CIF in PDCCH indicates a UE-specific cell Index. The PUSCH/PDSCH for data transmission happens on the indicated cell.

Proposal 4: UE-specific cell index for Scell shall be indicated in the RRC signalling of DL CC addition. 
Proposal 5: UE-specific cell index for Pcell is defaulted to “0”.
4 Reference

[1] R2-103158, “Delta configuration using CCid”, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
[2] R2-103007, “CC index and cross scheduling”, Huawei
[3] R2-102794, “CC Index”, CATT, CMCC
[4] R2-103989, “The details of Scell (de)activation MAC CE”, Huawei, CATT

 2/3

_1333973424.vsd
DL CI 1


DL CI 2


UL CC 



Linked


Linked


UL CC 


PDCCH Grant received on DL CI 1 with CI = 2

=> schedules PUSCH on the blue UL CC





