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1. Introduction

During RAN2#70, the issues of  usage of cell index were discussed [1][2][3]. 
The following points are listed by RAN2 chairman for further consideration
“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”

This contribution aims clarifying the expected RAN2 specification changes and additional considerations based on the discussion status so far.

2. Background
Concurrently, RAN1 is discussing a very related CIF usage in PDCCH cross-carrier scheduling. Current agreement in RAN1#59b is captured as follows [4]:
· 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

At this point, it is not very clear how CIF relates to CI. In particular, whether CI could be eNB specific while mapping to CIF (i.e. assignment of CIF) is UE specific; or CI along with CI-CIF mapping are both UE specific. Two alternatives are shown in Figure-1.
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Figure-1 Two alternatives of understanding CIF

3. Discussion
We feel that CIF is a physical layer identifier, which is used to identify resource on a given CC or cells, per our understanding of RAN1 agreement. In addition, CIF only has 3 bits, which may not be sufficient to identify all the cells on an eNB. Although it is expected Rel-10 UE will not perform CA on many cells, it is important for both UE and eNB have clear definition of cell index, that may be used by MAC and RRC procedure as discussed later. Therefore, CIF should not be confused with CI and we prefer the understanding corresponding to Alternative-1 shown in Figure-1.
Observation 1: Cellindex is a different identifier from CIF. Cellindex should be the shortened unique identifier for each cell at eNB and CIF is only the identifier for cross-CC resources scheduling. 

 Mapping from resource to CIF is UE specific. The main reason is because of PDCCH size limitation and limited UE CA capability, while eNB may have many more available CCs. The Cellindex could be UE specific or eNB specific. Being eNB specific is simple but may cause more signalling overhead, since each cell requires one unique CI. Being UE specific seems to be an optimization, but its benefits need to be justified.

· UE specific Cellindex allows Cellindex to be reused to save signalling overhead. For example, CI=1 could be used by one Scell and if later this Scell is removed, CI=1 could be assigned to another cell in the configured CC set. However, if we want to use CI for adding a Scell, that Scell should have its unique CI already. It seems complicated to play with the CI space for such optimization (it may be easier just to make CIF=Cellindex if such configurations are to be done anyway).
· CI is to be used in MAC CE and/or RRC messages. Likely there is 2~3bit differences between eNB-specific and UE-specific Cellindex, which seems marginal for MAC/RRC overhead.

Therefore if every cell (or at least most cells) is to have its own CI meaningful for UE, there is no strong reason to make Cellindex UE specific. 

Proposal 1: Cellindex is eNB specific; and its mapping to CIF is UE specific which is configured by RRC.

At this point, we feel the best usage of Cellidnex is for MAC layer operation such as activation/deactivation and PHR. Whether Cellindex should also be used in RRC (cell reconfiguration/removal/addition) probably needs more discussion but we think it is beneficial.

Proposal 2: Cellindex is used in activation/deactivation and PHR. RAN2 should consider to use Cellindex in RRC CC management operations.
4. Conclusion
Proposal 1: Cellindex is eNB specific; and its mapping to CIF is UE specific which is configured by RRC.

Proposal 2: Cellindex is used in activation/deactivation and PHR. RAN2 should consider to use Cellindex in RRC CC management operations.
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