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1 Introduction

In this contribution we argue for the need of a 3-bit Cell Index. It can be communicated over RRC and used as a unique identifier per UE for Pcells and Scells. It can be used for CC activation and deactivation, Power Headroom Reports, and as a CIF.

2 Background

In RAN2#70 the following future considerations were identified regarding a Component Carrier Index (which was subsequently renamed to Cell Index) [1]:

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

3 Discussion

We want to introduce a Cell Index. The purpose of the Cell Index is to identify configured cells used for Carrier Aggregation (Pcell and Scells). The Cell Index can in this sense be regarded as a mapping between index (the Cell Index) and a cell. This mapping is set up over RRC when the cells are configured the first time. This is of course useful in Carrier Aggregation, but could also be used in together with other features. 
Proposal 1 A Cell Index shall be introduced in Rel-10 to identify configured cells used for Carrier Aggregation.

Proposal 2 The mapping of Cell Index to a cell shall be communicated over RRC.

To be able to assign unique identifiers per UE for one Pcell and up to four Scells, a Cell Index of 3 bits is needed. A 3-bit Cell Index would also allow for a maximum of seven configured Scells and one Pcell in future releases.

Proposal 3 The Cell Index shall have the value range 0-7, and is thus 3 bits long.

We give four examples where the Cell Index could be used.

-
CC activation and deactivation is done over MAC. The Cell Index can be used there as well to indicate which CCs are activated or deactivated. The exact details of this are treated in [2].
-
For Power Headroom Reports, it is necessary to identify for which Cell the PHR is valid. Because PHR is only done for configured cells, the Cell Index provides a mechanism to provide this identification. One example of this can be found in [3].

-
The Carrier Indicator Field (CIF) is used for cross-carrier scheduling and is another mapping of Component Carrier to an index. The Cell Index could be used there as well.

-
By using the Cell Index the size of RRCConnectionReconfiguration messages can be reduced. This is because the Cell Index is used to identify the target cell instead of the field carrierFreq which is used today. For E-UTRA, the size of the carrierFreq field is 16 bits, whereas the Cell Index is only 3 bits. The carrierFreq field does not need to be included in an RRCConnectionReconfiguration message, but in a CA scenario, this message could be sent in one cell but refer to another, which means that an identifier of the target cell will have to be included. 
Proposal 4 The Cell Index shall be used as CIF.

If we decide to use the Cell Index as CIF we should inform RAN1 about this.

Proposal 5 If RAN2 agrees to use the Cell Index for CIF, an LS shall be sent to RAN1, informing them of this.
4 Conclusion

Proposal 1
A Cell Index shall be introduced in Rel-10 to identify configured cells used for Carrier Aggregation.
Proposal 2
The mapping of Cell Index to a cell shall be communicated over RRC.
Proposal 3
The Cell Index shall have the value range 0-7, and is thus 3 bits long.
Proposal 4
The Cell Index shall be used as CIF.
Proposal 5
If RAN2 agrees to use the Cell Index for CIF, an LS shall be sent to RAN1, informing them of this.
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