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1 Introduction

In 38.804, it has been agreed the network could request the UE to report the capability, and filter the capability to reduce the size by the similar band combination request in LTE as below:

The UE reports its UE radio access capabilities which are static at least when the network requests. The gNB can request what capabilities for the UE to report (e.g. similar band and band combination requests in LTE). The change of UE capabilities is just to, temporarily (e.g. under network control), limit the availability of some capabilities, e.g. due to hardware sharing, interference or overheating. The temporary capability restrict should be transparent to the NextGen Core. Namely, only static capability is stored in the NextGen Core. The UE signals the temporary capability restriction request to the gNB.

In this contribution, we will further discuss how to reduce the size for band combination report in NR.
2 Discussion 
Current UE CA capability signalling structure is designed based on band combination as shown in the following figure1:
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Figure 1: An example of CA capability signalling structure

Per band combination, the UE reports BandwidthClass of each band in the band combination and corresponding MIMO/CSI capability. The same band combination has to be repeated several times for the reason below:

· Different MIMO/CSI capability combinations are supported for the same carrier combination included in the same band combination. 
· Different UL/DL capability combinations are supported for the same band combination.
· Different subset carrier combinations are supported for the same super set carrier combination with different CSI/MIMO capability.
Further enhancement has been made to allow the UE to indicate per CC MIMO/CSI capability for the CCs in one BandwidthCalss for intra band contiguous carrier aggregation in [2]. This further increases the size and complexity of capability report.
Observation 1: overhead for band combination report is huge due to the MIMO/CSI capability is reported per CC in LTE. 
One optimization way which has been discussed in [3] is to specify per band combination CSI/MIMO capacity with the following parameters by assuming the common pool of MIMO/CSI processing capability per band combination:

The number of MIMO layers and the number of CSI processes that the UE can support in total across all component carriers of CA configuration in the band combination. 

Maximum number of MIMO layers and CSI processes that UE support per each component carrier.

We can further extend the common pool of per band combination MIMO/CSI processing capability to per UE basis. For example, the UE reports total number of CSI/MIMO layer per UE, and the maximum number of MIMO layers and processes per CC as shown in the following figure1. The UE could derive the MIMO/CSI capability per CC for each band combination according the maximum capability restriction.
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Figure 2: An example of CA capability signalling structure in NR
For example, the total number of CSI processes is 10, and maximum number of process per CC is 4, for the band combination with 3 component carriers of CA configuration, then the possible supported CSI processes are shown in the following table:

	CC1
	CC2
	CC3

	4
	4
	2

	4
	3
	3

	4
	2
	4

	3
	4
	3

	3
	3
	4

	2
	4
	4


The method of per UE CSI/MIMO capability report could reduce the size of band combination significantly by reducing the repetition of same band combination for different MIMO/CSI combination. However, for some specific band combinations, the MIMO/CSI capability may not be able to fully share the same processing pool due to that the same MIMO capability for some bands may not be possible. In such cases we need to discuss the enhancement for the report of restriction on some specific bands/CCs.
Proposal: adapt per UE CSI/MIMO maximum capability (for example the total MIMO/CSI capability and maximum MIMO/CSI capability per CC) shown in figure 2 as baseline for NR capability design for CA/DC scenario. 
3 Conclusion
In this contribution, we discussed the possibility of reducing capability report size in NR, and propose:

Observation 1: overhead for band combination report is huge due to the MIMO/CSI capability is reported per CC in LTE. 

Proposal: adapt per UE CSI/MIMO maximum capability (for example the total MIMO/CSI capability and maximum MIMO/CSI capability per CC) shown in figure 2 as baseline for NR capability design for CA/DC scenario.  
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