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1. Introduction

In RAN2#70 meeting, the need of CC identifier was being discussed but was not concluded.  It is because there is a general feeling that it is better to first understand how the PCell and SCells are handled in the RRC message structure for Rel-10. In [1], we have analysed the message structure of the RRC Connection Reconfiguration message and in this contribution we will show how it can be used for Scell addition and reconfiguration and PCell change.
Whether the same L3 Cell Index can be extended for use in L2 or L1/L2 signalling (e.g. PHR, Activation/Deactivation and CIF) will require further study separately.
2. Discussion
2.1 Usage of Cell Index for CC Management
RAN 2 has introduced SCell addition, removal and reconfiguration as well as PCell change/reconfiguration functionality to carrier aggregation.  There is thus a need to efficiently remove or reconfigure a SCell and change a PCell without the need of indicating their DL frequency number and PCI.

In [1], a set of transitions are analysed and summarised in the table below:
	Transitions
	Example Scenarios
	IEs change

	1a
	HO from Rel-8/9 to Rel-10 CA capable cell or HO from Rel-10 non-CA capable to Rel-10 CA capable cell
	Change (a) → (b) + (c)

	1b
	HO from Rel-10 CA capable to Rel-10 CA capable cell
	Change (b) → (b) + (c)

	2a
	HO from Rel-10 CA capable to Rel-8/9 cell
	Full configuration

	2b
	HO from Rel-10 CA capable to Rel-10 non-CA capable cell
	Change (b) + (c) → (a)

	2c
	HO from Rel-10 CA capable to Rel-10 CA capable cell
	Change (b) + (c) → (b)

	3
	HO from Rel-10 CA capable to Rel-10 CA capable cell 
	Change (b) → (b) or

Change (b) + (c) → (b) + (c)

	4
	SCell Addition
	Change (b) → (b) + (c)

	5
	SCell Removal
	Change (b) + (c) → (b)

	6
	Scenario 2 in [1]
	If reconfiguration is allowed, Change (b) → (c) and Add (b)

If by HO, it will be like Transition 1b

	7
	-
	If reconfiguration is allowed, Delete (b) and change (c) → (b)
If by HO, it will be like Transition 2c

	8
	Scenario 3 in [1]
	If reconfiguration is allowed, Change (b) → (c) and change (c) → (b)
If by HO, it will be like Transition 3


Where:
1. Handover with SCell addition (1 cell to 2 cells)

2. Handover with SCell deletion (2 cells to 1 cell)

3. Handover with no change in the configured cell set (1 cell or 2 cells)

4. CC Management with SCell addition (1 cell to 2 cells)

5. CC Management with SCell deletion (2 cells to 1 cell)

6. PCell change with SCell addition (1 cell to 2 cells)

7. PCell change with SCell deletion (2 cells to 1 cell)

8. PCell change between the configured cell set (2 cells)

And

a) Rel-8/9 serving cell IEs in mobilityControlInfo and radioResourceConfigDedicated

b) PCell IEs = (a) + CA specific IEs

c) SCell IEs = part of (a) + CA specific IEs

Considering the case that the PCell uses the Rel-8/9 serving cell IEs on mobilityControlInfo and radioResourceConfigDedicated field plus possibly CA specific IEs and the list of SCells are contained in a new field as in [1] where PCell and each of the SCell has a Cell Index: 
From the handover cases, the Cell Index can be used for delta configuration [2] where the stored configuration of the existing cell index before the handover is compared with the new configuration indicated by the cell index and also easy removal or reconfiguration of a SCell using the Cell index without sending the DL frequency and PCI.
From SCell removal and reconfiguration cases, the Cell Index is easy enough to be used for removing a Scell and indexing the SCell to reconfigure.
From PCell reconfiguration cases, it will be exactly like Rel8/9 (where the common information reconfiguration is read from the system information broadcast while the dedicated information reconfiguration is from the radioResourceConfigDedicated field in the RRCConnectionReconfiguration message with delta configuration.

From PCell change cases, if the PCell change is performed by handover, then it is the same as the handover cases. If PCell change is performed by reconfiguration (if it is agreed in RAN2#71) and the new PCell is from existing SCell, the Cell Index can be used to indicate the new PCell from the SCell to retrieve the SCell configuration while the SCell can be removed from the list of SCells. As for the existing PCell, it may become a SCell and using the Cell Index will allow an existing PCell configuration to be use for SCell. If the existing PCell is removed, the Cell Index can be used to remove it from the configuration.
Hence it is proposed that:
Proposal#1: Cell Index is introduced for Scell removal and reconfiguration and PCell reconfiguration and change.

The Cell Index can be included in the RRC Connection Reconfiguration as part of the SCell configuration and PCell configuration. An example of the SecondaryCellConfig structure is shown below:

SecondaryCellConfig  information element
-- ASN1START

ComponentCarrierConfig ::=

SEQUENCE {


scell-ToAddModList




SCell-ToAddModList


OPTIONAL, 

-- Cond HO-toEUTRA


scell-ToReleaseList




SCell-ToReleaseList


OPTIONAL, 

-- Need ON


...,

}

SCell-ToAddModList ::=



SEQUENCE (SIZE (1..maxSCell)) OF SCell-ToAddMod
SCell-ToAddMod ::=
SEQUENCE {


Cell-Index






Cell-Index,


targetPhysCellId




PhysCellId





OPTIONAL,

-- Cond CCtoAdd


dl-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,

-- Cond CCtoAdd


ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,

-- Cond Sib2UL


radioResourceConfigCommon


RadioResourceConfigCommon

OPTIONAL,

-- Need ON


radioResourceConfigDedicated

RadioResourceConfigDedicated
OPTIONAL,

-- Need ON


...

}

SCell-ToReleaseList ::=


SEQUENCE (SIZE (1..maxSCell)) OF Cell-Index

-- ASN1STOP

Where: 

	Conditional presence
	Explanation

	CC-Add
	The field is mandatory present if the corresponding CC is being added (including CC setup at handover within E-UTRA and to E-UTRA); otherwise it is not present.

	HO-toEUTRA
	The field is mandatory present in case of handover to E-UTRA; In case of RRC connection establishment and RRC connection re-establishment the field is not present; otherwise the field is optionally present, need ON.

	Sib2UL
	This field is present if the corresponding SIB 2 linked UL CC is to be added.  Otherwise it is not present.


Since RAN 1 allocates 3 bits for cross scheduling in the PDCCH, the Cell-Index IE can have integer value from 0-7 with scope for extension.
Proposal#2: The Cell Index can be included in to the RRC Connection Reconfiguration as part of the SCell and PCell configuration.
3. Conclusion

It is requested that RAN 2 discuss the proposal below:
Proposal#1: Cell Index is introduced for Scell removal and reconfiguration and PCell reconfiguration and change.

Proposal#2: The Cell Index can be included in the RRC Connection Reconfiguration as part of the SCell and PCell configuration.
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