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1 Introduction
Regarding the UE capability for CA up to 32CC an LS [1] was sent to RAN4 seeking inputs on capability signalling enhancements when indicating different UE capabilities (CA/MIMO/CSI/measurement). From RAN2 point of view, other signalling related enhancements could be studied in parallel. This paper further discusses the possible capability signalling enhancements. 
2 Discussion

2.1 Network requested CA capability
As an extension to the network requested CA band combination signalling, the eNB could also indicate the maximum number of CCs for which the UE should provide the corresponding CA band combination. In this way, the number of band combinations could be reduced further. Below describes the outline of such an enhancement. 

The eNB may indicate both the frequency bands and the maximum number of CCs in the capability enquiry message. The maximum number of CCs would mean the total number of carriers to be aggregated among the requested (licensed) bands. The existing list of requested frequency bands can be dedicated to only licensed bands. So a new list of frequency bands is introduced for indicating the interested unlicensed bands. Considering there would be most contiguous carriers on the unlicensed bands, for each of the unlicensed bands in this new list the network could also indicate the maximum number of CCs e.g. up to 4 or 8 on that band that the UE should provide the band combination capability. The purpose of this is to further limit the number of band combinations when aggregating with unlicensed bands.  
The UE should include both frequency band lists and the maximum CCs requested by eNB together with the supported band combinations according to the request in the capability response to the eNB. In order to reduce the need for capability re-enquiry by another eNB, the UE may also indicate whether it supports more band combinations among the requested bands in the capability response to the eNB. 

Whether there is a need to extend the maximum number of band combinations (currently in total 128+256 band combinations are possible to be signalled) to be provided by UE once again needs also to be discussed.

Proposal 1 RAN2 to discuss and adopt the above outline for an enhanced network requested band combination signalling. 
2.2 Group of UE capability

The large UE capability size will not only cause problems at transmission on air interface if larger than the current PDCP PDU size limit, but also increase the complexity in the network when processing the UE capability. Usually depending on deployment scenarios, the network load, and traffic model and radio conditions of each UE, different functionalities could be configured. However it is also not realistic to start requesting the UE to only provide the capability of one functionality at the time when the network needs it. There would be too frequent UE capability enquiry/reporting causing large signalling load and also potentially delay configuring of the corresponding function. 
One trade-off solution could be to group the UE capability as CA/MIMO related capability, other L1/L2 capabilities and inter-RAT capabilities. Then the network indicates for which part of capabilities the UE should provide in the capability enquiry message. Note that the grouping of UE capability does not necessarily mean there needs to be a new ASN.1 structure for UE-EUTRA-Capability.  It should be noted that usefulness of this grouping depends on RAN4 LS reply for CA/MIMO related capability signalling.
Proposal 2 Depending on RAN4 discussion for CA/MIMO related capabilities, RAN2 should consider the grouping of UE capability in order to limit the total capability size to be provided by UE.
2.3 Implicit/common UE capability

With the fallback requirement of CA band combination that has been agreed by RAN4, one may also consider that the UE only provides the capability up to a number of CCs aggregated among a number of frequency bands in which all subset combinations i.e. lower order combinations than the indicated band combination are also supported by the UE.
When providing this common capability it implicitly implies that the UE should support the same dependent capabilities (CSI/MIMO/NAICS/measurement gap etc) for all the lower order combinations. If any exceptions from the signalled dependent capabilities for some of the lower order combinations, the UE either explicitly signals that combination with exception capabilities if the exceptions are quite limited, or it can refer to the exceptions if they can be specified by RAN4. 

This solution requires discussions by RAN4 on the possible common capability and potential exceptions. It will also depend on how RAN4 specifies the CA Configurations for beyond 5 carriers in 36.101. So we propose 
Proposal 3 RAN2 to wait for the discussions by RAN4 on the feasibility of signalling a possible common capability and potential exceptions.  
3 Conclusions

In this paper, we have discussed several possible capability signalling enhancements. We propose the following:
Proposal 1
RAN2 to discuss and adopt the above outline for an enhanced network requested band combination signalling.
Proposal 2
RAN2 to consider the grouping of UE capability in order to limit the total capability size to be provided by UE.
Proposal 3
RAN2 to wait for the discussions by RAN4 on the feasibility of signalling a possible common capability and potential exceptions.
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