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Introduction
UE capability is using for communication between NR and UE about radio access capability. The UE is able to inform transmit capabilities, radio technologies, and bandwidth information and so on. However, UE capability reporting, in LTE, is now too heavy to signal information so that it causes signalling delay in the network system.

In this contribution, we propose a candidate solution to reduce size of UE capability reporting in NR. 
Discussion
In LTE, the size of UE capability reporting has been larger to report. Especially bandwidth parameters such as carrier aggregation (CA) or dual connectivity (DC) become a major cost in the UE capability reporting. Because size of uplink message is too heavy to signal capability information, it causes signalling delay in the network system and lower signalling efficiency could be getting serious problem as many features as the UE shall support. In addition, those heavy sizes of information should be transferred to MME so that potential signalling overhead issue is also unavoidable. 

 Therefore, in NR, we think RAN2 should aim to reduce the size of the NR UE capability reporting to solve the low signalling efficiency and signalling overhead. Then RAN2 already have some discussions related these issues to reduce UE capability. Among the various candidate solutions, indexing based solutions were proposed by some companies in [1][2][3][4]. In our view, we also think the indexing based solution may be the best solution. 

Proposal 1: To reduce size, NR UE may send the UE capability reporting based on index information.
Some companies have proposed that the UE indicates a model index which can be representing the UE’s whole capability information e.g. UE model index. However, though the way, some indexes can be duplicated even though the represented capability information is exactly same so that gNBs and other UEs which has other UE model index cannot re-use the indexes because the UE model index is always independent to a UE only. It also causes redundant information at the network side and it can be potentially serious problem when UE becomes smarter than network’s expectation so that the UE is able to have multiple UE model index information. 
 In our view, if the gNB can index the reported capability information or potential major capability information, the UE can still use index information to report its UE capability and other UEs and gNBs are able to re-use the index list without any duplication problem. When the gNB needs UE capability (update) procedure, the gNB may provide a configurable list of index information for UE capability reporting. Then the UE chose one or more index if there are matched indexes in the given list of index information. To share this index list with other gNBs, the index shall be semi-static e.g. index information can be statically used in same gNB group area such as valueTag.
Proposal 2: The gNB may provide a list of index associated with the capability sets for UE capability reporting.

 If so, we also need to consider how the gNB can efficiently provide the index list for the UE. It can be provided by dedicated signalling such as UE Capability Enquiry message but we think that a SIB would be a better solution. If the gNB provide the index list by sending a SIB, multiple UEs which need to update their capability are able to get the configurable index list at once. This candidate idea could be more efficient if the capability SIB can be signalled by on-demand type in NR. In addition, the index list can be statically used to report UE capability not just for gNB area but for valueTag area. 
Proposal 3: A SIB for UE Capability is provided to inform UE of the index list and the associated list of capability sets by on-demand way.
 Lastly, we also need to discuss which and how capability information is indexed. In [3], they analysed that all UEs of the same model and with the same software version support the same set of capabilities and, in typical LTE networks, only about 15 to 20 different UE models account for 50% of the UE population. It means that mostly users are using similar type of UEs and anticipating similar type of UE performance so that the actually transferred capability information can be a set except some minor cases. Even though indexing whole UE capability is a good candidate because of those reasons, the way such as UE model index cannot cover the all type of UEs. Then the other UEs which cannot be supported by some candidate UE model index will still suffer the low signalling efficiency and signalling overhead. As the result, the raised problems in LTE cannot be resolved if the all UEs which are in the certain gNB cannot find out any matched UE model index. 
In our view, indexing a set of UE capability parameters which are heavy weight can be a good solution. The gNB indexes some parameters sets such as RF parameters, Physical parameters, MAC parameters and so on. Then the UE includes the capability index associated with the capability parameter set matched with UE’s capability. If the UE think that the UE capability is not enough to report with index only, UE can set the rest of the capability parameters as the legacy procedure. Through our solution, all type of NR UE can report the efficient capability reporting. We describe a simple example for our proposal at Figure 1. 

Proposal 4: Each index represents a set of UE capability parameters which are heavy weight e.g. RF Parameters.

Proposal 5: If the UE thinks the capability information is not enough to report with index(s) only, the UE can add different capability parameters to the chosen index associated with a capability parameter set.
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Figure 1: An Example of Proposed Capability Size Reduction
Conclusion

In conclusion, we propose the followings: 
Proposal 1: To reduce size, NR UE may send the UE capability reporting based on index information.
Proposal 2: The gNB may provide a list of index associated with the capability sets for UE capability reporting.

Proposal 3: A SIB for UE Capability is provided to inform UE of the index list and the associated list of capability sets by on-demand way.
Proposal 4: Each index represents a set of UE capability parameters which are heavy weight e.g. RF Parameters.

Proposal 5: If the UE thinks the capability information is not enough to report with index(s) only, the UE can add different capability parameters to the chosen index associated with a capability parameter set.
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