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1. Introduction

In last RAN plenary, a new WI was approved, i.e. “LTE Carrier Aggregation Enhancement Beyond 5 Carriers” as in RP-142286 [1]. The carrier aggregation capabilities up to 32 component carriers will be enhanced. According to the WID, RAN2 needs to
· identify and specify required L2/L3 functions and procedures to support PUCCH on SCell for the UE, and
· enhance higher layer for a UE to aggregate up to 32 component carriers, if identified.
This paper will introduce the expected impact of RAN2 specification as a starting point of the discussion. Specially, RRC parameters will be re-considered to support up to 32 CCs.
2. Discussion
It is expected that aggregating up to 32 CCs would result in a few modifications in the RAN2 specifications. First of all, RAN2 needs to identify which of specifications will be updated. 
Since aggregating up to 32 CCs is related to the connected mode operations only, this enhancement would not impact the idle mode operations mainly described in 36.304. 
Obviously, whether to support to aggregate up to 32 CCs depends on UE radio access capabilities. It means 36.306 needs to be updated.
Currently, we assume that the increased number of SCells would not result in any change in RLC and PDCP. On the other hand, some MAC CEs such as e.g. Activation/Deactivation MAC CE and PHR MAC CE have been designed to support the multiple serving cells. For the increased maximum number of serving cells, these MAC CEs would be also enhanced. 
Finally, RRC parameters would be modified to configure and control the increased maximum number of serving cells. Also, for another motivation of this WI to support PUCCH on SCell, RRC signalling structure has to be re-considered. 
Observation: RAN2 needs to focus on the updates in 36.306, 36.321 and 36.331 for new WI, “LTE Carrier Aggregation Enhancement Beyond 5 Carriers”.
	Specification
	Note

	36.304
	No impact

	36.306
	Update is needed. 

	36.321
	Activation/Deactivation MAC CE format update

PHR MAC CE format update

	36.322
	No impact

	36.323
	No impact

	36.331
	New parameterization to reflect up to 32 serving cells


This paper will discuss the RRC parameters potentially to be considered as increased up to 32 serving cells. Such the parameters are listed up in following table.
	Parameters
	Note

	MeasId
	IE MeasId is used to identify a measurement configuration.
In Rel-12, total number of the ids already increased from 32 to 64 (see maxMeasId-r12). It is expected that the increased ids are sufficient even for 32 serving frequencies because multiple ids would not be configured for each measurement object. 

	MeasObjectId
	IE MeasObjectId is used to identify a measurement object configuration. In current specification, maxObjectId is 32.
In general, a measurement object would be assigned per serving frequency. Since the additional objects would be also needed for inter-frequency measurements, MeasObjectId needs to be increased by 64. How to extend it is FFS. 

	SCellIndex
	IE SCellIndex is used to identify an SCell. 
The current IE can indicate maximum 7 SCells without any specification change. It is natural to increase the maximum value SCellIndex proportionately with increased number of serving cells. 
Consequently, the update on the IE will result in both activation/deactivation MAC CE and PHR MAC CE formats. 

	ServCellIndex
	Same as IE SCellIndex except for inclusion of PCell.

	Stag-Id
	IE stag-Id is used to indicate the STAG. Since the maximum number of STAG is 3, a eNB can provide total 4 TAGs including PTAG. Considering Dual Connectity, the maximum number of TAGs per UE is 8. Probably, it’s sufficient as considering the current real networks, i.e. it seems very a rare scenario that a UE sends UL transmission toward the reception points  more than 4 (in geographical separate locations). 


From the above observations, it can be proposed that 
Proposal 1: RAN2 to keep the current maximum number of MeasId of 64.
Proposal 2: RAN2 to increase the current maximum number of MeasObjectId by 64.
Proposal 3: RAN2 to increase the current maximum value of SCellIndex by 31
Proposal 4: RAN2 to keep the current maximum value of stag-Id of 3.

Proposal 5: RAN2 to keep the current maximum number of TAGs per UE of 8.
3. Conclusion
It is proposed that
Proposal 1: RAN2 to keep the current maximum number of MeasId of 64.
Proposal 2: RAN2 to increase the current maximum number of MeasObjectId by 64.
Proposal 3: RAN2 to increase the current maximum value of SCellIndex by 32.

Proposal 4: RAN2 to keep the current maximum value of stag-Id of 3.

Proposal 5: RAN2 to keep the current maximum number of TAGs per UE of 8.
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