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1. Introduction
In the past RAN2 meetings, several contributions have proposed to introduce a UE specific Cell Index for CA (Carrier Aggregation) [1-3]. The basic idea is to allocate a Cell Index per P/SCell that a UE is configured with, and to use this Cell Index when addressing commands related to respective P/SCells for the UE. These commands can be related to, e.g.:

· (P/)SCell parameter reconfiguration

· SCell removal

· SCell activation/deactivation

· Cross carrier scheduling

This contribution addresses the concept of Cell Index for CA. 
2. Discussion
2.1
The need for Cell Index
When addressing a specific P/SCell configured to a UE, it is possible to address the corresponding P/SCell using the ARFCN of the related P/SCell, since at most only 1 Cell would be configured per carrier frequency per UE. However, it would be beneficial to allocate a UE specific Cell Index per P/SCell configured for the UE, and to use this Cell Index instead. Some benefits, e.g., include:

· RRC signalling (e.g. for SCell removal) overhead to address a specific SCell can be reduced (3bit Cell Index compared to 16bit ARFCN)

· The mapping of bitmap location for Activation/Deactivation MAC control element and the corresponding P/SCell can be fixed in the specifications (e.g. in the MAC specification), rather than having to configure the relation of the bitmap location to the ARFCN of a specific SCell configured for the UE

Furthermore, for some parameters, it is expected to configure values per P/SCell with RRC signalling, and it seems natural to use a list type structure (e.g. as in DRB-AddModList). In this case, it seems that Cell Index will anyways be defined.

Proposal 1: Introduce the concept of a UE specific Cell Index in order to address specific P/SCells configured for a UE.

2.2
The use of Cell Index
SCell addition, SCell parameter reconfiguration and SCell removal

When configuring a new SCell it is proposed to allocate a Cell Index to the SCell via the RRC message which adds the SCell for a UE. Then, following parameter reconfigurations for the SCell can be addressed by indicating the allocated Cell Index of the corresponding SCell within the RRC message for parameter reconfiguration. Furthermore, removal of a SCell can also be addressed by indicating the allocated Cell Index of the corresponding SCell.

For the PCell, the situation might be a little different.

1) “PCell addition”:

RRC connection is established using the Rel-8/9 procedure, and at the time of CA configuration (i.e. the first SCell addition), the already configured Cell becomes the PCell. Therefore, Cell Index will not be indicated at the time of “PCell addition”, which is just the normal Rel-8/9 RRC connection establishment.

2) PCell parameter reconfiguration
As for PCell parameter reconfiguration, whether a Cell Index would be used to address the PCell or not depends on the IE structure. I.e. will the PCell configuration also be indicated within the list type structure, or would the list type structure only be applicable for SCells?

3) “PCell removal”
The notion of PCell removal does not exist, but the concept of PCell change exists. Whether addressing by the Cell Index would be needed for this purpose is FFS.

Proposal 2: List type structure is used for SCell configuration in RRC.

Proposal 3: Cell Index is allocated for a SCell in the RRC message adding the SCell.

Proposal 4: Parameter reconfiguration by RRC for a SCell is performed by addressing the Cell Index allocated to the SCell.

Proposal 5: SCell removal by RRC is performed by addressing the Cell Index allocated to the SCell.

SCell activation/deactivation
It has been agreed to signal SCell activation/deactivation status by using a bitmap on the MAC control element. Then, a fixed mapping between bitmap location and the Cell Index can be defined in the MAC specification. The UE can then in turn determine the Cell Index from the bitmap location, and then determined the corresponding SCell from the Cell Index.

Proposal 6: Fixed mapping between the bitmap location of the activation/deactivation MAC control element and Cell Index is defined in the MAC specification.

Cross carrier scheduling
RAN1 has indicated in their LS [1] that:

Each PDSCH/PUSCH CC can be scheduled only from a single CC, i.e. the UE only monitors PDCCH on one DL CC for each PDSCH/PUSCH CC.

So for each P/SCell configured for the UE, one corresponding PDCCH Cell should be indicated. This can be indicated using the Cell Index, e.g. as follows:

-- ASN1START

PhysicalConfigDedicated ::=

SEQUENCE {


pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need ON


pucch-ConfigDedicated



PUCCH-ConfigDedicated


OPTIONAL,

-- Need ON


pusch-ConfigDedicated



PUSCH-ConfigDedicated


OPTIONAL,

-- Need ON


uplinkPowerControlDedicated

UplinkPowerControlDedicated

OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON

tpc-PDCCH-ConfigPUSCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


cqi-ReportConfig




CQI-ReportConfig



OPTIONAL,

-- Need ON


soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need ON


antennaInfo






CHOICE {



explicitValue





AntennaInfoDedicated,



defaultValue





NULL


}

OPTIONAL,
















-- Need ON


schedulingRequestConfig


SchedulingRequestConfig

OPTIONAL, 


-- Need ON


...,


[[
cqi-ReportConfig-v920



CQI-ReportConfig-v920

OPTIONAL,

-- Need ON



antennaInfo-v920




AntennaInfoDedicated-v920
OPTIONAL

-- Need ON


]],


[[
pdcch-Cell-vAYZ





ENUMERATED {













cellIndex0, cellIndex1, cellIndex2, cellIndex3,












cellIndex4 }


]]
} // signaled per configured P/SCell
-- ASN1STOP

Proposal 7: Cell Index is used in RRC to indicate the PDCCH Cell for each P/SCell that is configured.

Furthermore, for PDCCH Cells configured with CIF, the mapping between CIF codepoints and the actual P/SCell for PDSCH/PUSCH allocations needs to be defined. One approach would be to define a fixed mapping of CIF codepoints and Cell Index mapping in the RAN1 specifications. Another approach would be to configure each CIF codepoint (per PDCCH Cell), where the values would refer to the Cell Index. The latter approach might be better if RAN1 considers to use CIF codepoints not only for indicating the P/SCell, but also for other purposes (e.g. PCFICH info). Nevertheless, CIF codepoints can be mapped to Cell Index.

Proposal 8: Mapping between CIF codepoints to Cell Index should be defined for PDCCH Cells using CIF.

3. Conclusion
This contribution addressed the concept of Cell Index for CA, and proposes the following:

Proposal 1: Introduce the concept of a UE specific Cell Index in order to address specific P/SCells configured for a UE.

Proposal 2: List type structure is used for SCell configuration in RRC.

Proposal 3: Cell Index is allocated for a SCell in the RRC message adding the SCell.

Proposal 4: Parameter reconfiguration by RRC for a SCell is performed by addressing the Cell Index allocated to the SCell.

Proposal 5: SCell removal by RRC is performed by addressing the Cell Index allocated to the SCell.

Proposal 6: Fixed mapping between the bitmap location of the activation/deactivation MAC control element and Cell Index is defined in the MAC specification.

Proposal 7: Cell Index is used in RRC to indicate the PDCCH Cell for each P/SCell that is configured.

Proposal 8: Mapping between CIF codepoints to Cell Index should be defined for PDCCH Cells using CIF.
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