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1	Introduction
The Work Item “LTE Carrier Aggregation Enhancement beyond 5 Carriers” [RP-142286] was approved in RAN #66, with “specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation” and “Specify necessary mechanisms to enable the LTE carrier aggregation of up to 32 component carriers for the DL and UL” as main the objectives. Configuration for PUCCH on SCell is discussed in this paper with more details.
2	Discussion
2.1	PUCCH mapping configuration
For PUCCH mapping one made following decisions:
Agreements

1	PUCCH-SCell is configured by giving PUCCH configuration for a specific SCell.

2	An PUCCH SCell cannot be mapped to another PUCCH-SCell. The HARQ feedbacks and CSI of a PUCCH-SCell are sent on the PUCCH of that SCell.

3	By default the HARQ feedbacks and CSI reports for a serving cell are mapped to the PUCCH of the PCell, if no PUCCH cell is signalled for that serving cell.

5	HARQ feedbacks along with CSI reports for a serving cell shall be mapped to one and only one PUCCH; hence they cannot be mapped to different PUCCH. (in accordance with RAN1 agreement)

Where to add PUCCH configuration?
Natural choice seems to be in the existing RadioResourceConfigCommonSCell-r10 and radioResourceConfigDedicatedSCell-r10 which do currently miss PUCCH configuration as SCells cannot before release 13 have PUCCH configuration. As most probably not all the SCells can have PUCCH there needs to be some sort of limitations for the network to only configure appropriate number of SCells with PUCCH. 
Proposal: Add PUCCH configuration to RadioResourceConfigCommonSCell and radioResourceConfigDedicatedSCell
Additionally one needs to consider how does UE map each SCell to PUCCH SCell – One should bear in mind that we have  already decided default PUCCH cell is the PCell so no need to configure when everything continues as currently. There are at least two main alternatives how to do it:
1. Whenever SCell is configured with PUCCH one also configures in the same structure which SCells report to this PUCCH – In case of multiple PUCCH SCells one needs to ensure that a SCell is mapped to only one PUCCH SCell. 
2. At each SCell configuration one indicates to which PUCCH feedback is sent (but only configured if feedback is not on PCell) – Here one needs to ensure that NW only maps UE to PUCCH SCell (e.g. just in field description) and not present in case of SCell is PUCCH SCell. Of course things gets simpler if we only have one PUCCH SCell . Then it would be sufficient to have just a bit indication whether cell is not using PCell PUCCH or not.
For secondary timing advance group in RRC we have introduced following type of structure:
STAG-ToReleaseList-r11 ::=	SEQUENCE (SIZE (1..maxSTAG-r11)) OF STAG-Id-r11

STAG-ToAddModList-r11 ::=	SEQUENCE (SIZE (1..maxSTAG-r11)) OF STAG-ToAddMod-r11

STAG-ToAddMod-r11 ::=		SEQUENCE {
	stag-Id-r11					STAG-Id-r11,
	timeAlignmentTimerSTAG-r11	TimeAlignmentTimer,
	...
}

STAG-Id-r11::=				INTEGER (1..maxSTAG-r11)

----------------unrelated parameters omitted ------------------------

MAC-MainConfigSCell-r11 ::=			SEQUENCE {
	stag-Id-r11							STAG-Id-r11		OPTIONAL,	-- Need OP
	...
}


----------------unrelated parameters omitted ------------------------

RadioResourceConfigDedicatedSCell-r10 ::=	SEQUENCE {
	-- UE specific configuration extensions applicable for an SCell
	physicalConfigDedicatedSCell-r10		PhysicalConfigDedicatedSCell-r10	OPTIONAL,	-- Need ON
	...,
	[[	mac-MainConfigSCell-r11			MAC-MainConfigSCell-r11			OPTIONAL	-- Cond SCellAdd
	]]
}



Similar type of signalling could be one alternative also for PUCCH grouping where for PUCCH group we configure also corresponding PUCCH parameters and add in the MAC-MainConfigSCell linkage to the PUCCH group. Also PUCCH addition may not fit so well to mac-MainConfig as currently PUCCH configuration (for PCell) is done in physicalConfigDedicated level. Thus it might be better to have directly on same level as sCellToAddModList or within physicalConfigDedicatedSCell.
Additionally one needs to consider how often and easy it should be to move PUCCH from SCell to another SCell? And also how would this affect grouping signalling.
Proposal : Discuss how to model multiple PUCCH in RRC i.e. on which level PUCCH config is signalled and where the grouping to correct PUCCH is done.
3	Conclusion
In this paper we discussed RRC modelling for multiple PUCCH and >5CCs and came to following observations and proposals:
Proposal : Discuss how to model multiple PUCCH in RRC i.e. on which level PUCCH config is signalled and where the grouping to correct PUCCH is done.

