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1 Introduction
In the last RAN2 meeting, some issues about cell index in Rel-10 carrier aggregation systems were discussed, and some points need further consideration were listed as follows:

	Points to consider for future:

1) Will we have a UE specific Cell Index?

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

3) Cell Index 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 mainly focus on analyzing above mentioned cell index related issues in Rel-10 carrier aggregation systems.
2 Discussion
2.1 Whether to introduce Cell Index?
As discussed in RAN2#70 meeting, cell index is beneficial in terms of signalling overhead when a cell needs to be addressed, and cell index has its application scenarios. With respect to asymmetric deployments where multiple DL resources correspond to one UL resources, cell index is also eligible as long as it is locally unique to a cell. 
However, the details of extended message structure should be confirmed before we decide whether to introduce UE specific cell index. Analysis on CE and NCE is given in section 2.3. No matter whether CE or NCE is adopted, cell index can be fitted in the RRCConnectionReconfiguration message. However, CE is easy to read/understand, flexible to extend and simple for implementation.
Proposal 1:  UE specific Cell index is proposed to be introduced for CA.
2.2 Application Scenarios for Cell Index 
The application scenarios of cell index were also discussed in the last RAN2 meeting, and cell removal and cell reconfiguration are typical procedures of applying cell index. This parameter could also be used in some other procedures which need to address cells within a UE’s configured cell set. Among them, activation/deactivation procedure is an example. For other cases, as long as the cell is in UE’s configured cell set, it is feasible to address such cell purely via its cell index.
Proposal 2: Cell Index can be used in the procedures which need to address cells within a UE’s configured cell set.
2.3 Where to fit Cell Index? 
In order to reduce signalling overhead, cell index should be utilized in above mentioned procedures to the most extent. Thus, it is natural to configure cell index in the procedure of cell addition via RRC signalling (e.g. RRCConnectionReconfiguration message). Moreover, once cell index changes, it is also preferable that cell index should be updated via the same RRC message.
Proposal 3: Cell index should be configured in cell addition procedure.
Proposal 4: The initialization and updating of cell index shall use the same RRC message.
Another cell index related issue which needs to be clarified is, how to fit this parameter in the message structure. There are two methods that can be applied to the extension of message structure, which are CE and NCE. The analysis on CE and NCE are given as follows: 
NCE 

If NCE is applied, cell index will have to be added in the NCE of IE nonCriticalExtension-v9x0. When multiple cell indices are configured in the IE nonCriticalExtension-v9x0, it is complicated to map cell indices to their corresponding parameters. In addition, NCE is not a reader-friendly format, it is hard for reading. 
CE 

If CE is applied, cell index can be added in a new defined message, e.g. RRCConnectionReconfiguration-r10, which is specially defined for CA. In this new message, multiple cells can be generalized in a list, and each item can include one cell’s full configuration. For example, the frequency, PCI, cell index and radio resource configuration of a cell can be listed together in one item of the list. Such format is very easy to understand. Now that there are still 7 spares for CE, it is time to use CE for CA reason, which is such an important feature for Rel-10.
In comparison with NCE, CE is more suitable for the extension of message structure from the perspective of cell index, hence, we propose:
Proposal 5: Cell index is more suitable to be fitted in the CE of the RRCConnectionReconfiguration message.
Whether a Pcell should be configured with a cell index is still not decided. It is simple to configure cell index for Pcell, because when a Pcell becomes a Scell, there is no need to reconfigure a cell index. Correspondingly, when a Scell becomes a Pcell, UE can continue to use the Scell’s cell index. From the perspective of simplification, Pcell should be configured with this parameter when cell addition procedure occurs. 
Proposal 6: Pcell should be configured with a cell index.
As agreed in RAN1, an LTE-A UE can be configured at most 5 CCs. Therefore, 3 bits are sufficient to index CCs in above mentioned scenarios.
Proposal 7: Cell index is 3 bits.
2.4 Cell Index and CIF

RAN1 has already agreed on a fixed 3-bit CIF to be included in DCI formats. In order to apply cross carrier scheduling, CIF is always needed to be configured to indicate a cell, whose function is similar to cell index. In addition, both CIF and cell index are UE specific, configured with RRC signalling and 3 bits. Therefore, from RAN2’s point of view, it is simple to use the same value for CI bits in PDCCH DCI format and cell index in upper layer. It is proposed to send an LS to RAN1 to see if RAN1 has any concern about this.

Proposal 8:  From RAN2 point of view, the same value is applied for CI bits in PDCCH DCI format and Cell index in upper layer, and an LS is proposed to be sent to RAN1 to confirm it.
As specified in 36.101, DL/UL bandwidth in Rel-8 shall be the same. It is likely that in Rel-10, the paired DL/UL bandwidth is also the same. Hence, we can assume the same CIF for paired DL/UL CCs. If RAN4 later decides that paired DL/UL bandwidth can be different, then there is need to think about solutions to resolve the DCI format size ambiguity [4]. 
For CIF and cell index can use the same value, the cell index can be applied to both DL and UL resources belonging to a cell. In order to reduce RRC signalling overhead, it is reasonable to configure only one of these two parameters: CIF or cell index. The configured one can be used for all the scenarios for CIF and cell index.
Proposal 9: The Cell Index should correspond to both DL and UL resources belonging to a cell.
3 Conclusions
In this contribution, we discuss the issue of cell index in CA, with the following proposals:

Proposal 1:  UE specific Cell index is proposed to be introduced for CA.
Proposal 2: Cell Index can be used in the procedures which need to address cells within a UE’s configured cell set.
Proposal 3: Cell index should be configured in cell addition procedure.
Proposal 4: The initialization and updating of cell index shall use the same RRC message.
Proposal 5: Cell index is more suitable to be fitted in the CE of the RRCConnectionReconfiguration message.
Proposal 6: Pcell should be configured with a cell index.
Proposal 7: Cell index is 3 bits.
Proposal 8:  From RAN2 point of view, the same value is applied for CI bits in PDCCH DCI format and Cell index in upper layer, and an LS is proposed to be sent to RAN1 to confirm it.
Proposal 9: The Cell Index should correspond to both DL and UL resources belonging to a cell.
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