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1 Introduction
In RAN2-105bis, the processing time for UE Capability has been discussed and it was agreed that the UE capability processing time for NR RRC and LTE RRC (in case MR-DC or NR is requested) are both 80ms, as captured below:
Agreements

1:
The UE has the UE capability bit string available for transmission after 80ms. 

2:
Specify in TS38.331 that the RRC processing delay for UE capability transfer is 80ms

3:
For Rel-16 when segmentation is added the RRC procedure processing delay will be discussed again.

Agreements

1
Change the  RRC processing delay in TS36.331 for UE capability transfer to 80ms, in case the UE has to report MR-DC band combinations or NR standalone capabilities or LTE capabilities with feature sets.
It was also agreed that the RRC procedure processing delay will be discussed again when RRC Segmentation is added. In this contribution we will further discuss RRC processing time when RRC Segmentation is introduced.
2 Discussion
In RAN2-105bis, it was agreed that the maximum processing time for the UE capability procedure is 80ms. According to the RRC processing time delay defined in TS38.331 below, the processing delay shall include the processing time of the Capability Enquiry message and the processing time of encoding the UE Capability Information message.

The performance requirement is expressed as the time in [ms] from the end of reception of the network -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> network response message with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation).
For the segmentation scenario, the processing time of Capability Enquiry message should be kept unchanged and the processing time of encoding UE Capability Information message would increase.
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Figure1: Processing time for UE Capability 
The above test results show a nearly linear relation between the processing time of UE capability and the size of the processed capability. The reason behind is that the size of the capability is mostly contributed by the Band Combinations (BCs) and Feature Sets. The more BCs and Feature Sets are included, the larger the capability size is. Processing of more BCs and Feature Sets surely consumes more processing time. 
With this trend, it could be expected that the UE processing time needs to be multiplied by the number of the segments, and thus the total time for capability report shall be, for example:

Processing time = Processing time DL + Maximum reported segments * (80 - Processing time DL) ms

Where, the Processing time DL is the processing time for Capability Enquiry message
More precisely, the current latency 80ms is determined by the maximum of UE capability size of 9Kbytes with a relative loose requirement. If the last segment is less than 9Kbytes which is a typical scenario, the processing time would be less than this time. Therefore, another option is to define the maximum processing time as the function of the capability size to limit the processing time in a more precise way, for example:

Processing time = Processing time DL + Floor [(Capability Size / 9K) * (80 - Processing time DL)] ms

For example, if the processing time for Capability Enquiry message equals 10ms, then the processing time would be (only for the case where segmentation is used):

Processing time = 10 + Floor [(Capability Size / 9K) * 70] ms 
Proposal 1: Define the RRC processing time for UE capability as a function of the capability size in case the segmentation is used.
3 Conclusions
The paper discussed on the UE capability processing time and make the following proposal:
Proposal 1: Define the RRC processing time for UE capability as a function of the capability size in case the segmentation is used.
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