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Introduction
During RAN#83 meeting, the new WI on optimisations on UE radio capability signalling [1] was approved. The main objectives are:
	-	Specify the mechanism to optimize the UE Radio Capability signaling using UE capability identity (in coordination with SA2); [RAN2, RAN3];
-	Signalling enhancements to be specified for both E-UTRA and NR;
-	After initial discussion of UE capability identify, whether simple delta signalling for the UE capability identity is specified will be concluded as part of the work;
-	RAN2 to specify the mechanism for the segmentation of UE Radio Capability signaling at RRC (for cases when the UE capability size exceeds the maximum PDCP SDU size).



In this contribution, we provide our consideration on how to support delta signaling.
Discussion
In email discussion [2], some companies think supporting delta signaling is complex and some companies think it is useful. And during the online discussion on delta signaling, the same situation existed. According to the opinions/comments received, there are mainly two options to support delta signaling:
Option 1: only supporting partial delta UE capabilities updating, e.g. band related, RAT dependent etc. It should identify which UE capabilities can be changed first, and then define corresponding IEs to indicate which subset is updated/changed and then provide corresponding detailed capabilities. 

Option 2: using UE capability ID corresponding UE capability as the dictionary and compress the updated/changed UE capability message with deflate algorithm, and the network decompresses it with the knowledge of UE capability ID. Both the UE capability ID and the compressed UE capability are included in the message. Since most of updated UE capability message is same as the UE capability corresponding to the UE capability ID which can be compressed, it implies high compression efficiency can be achieved. It seems like only delta UE capabilities would be reported. Note there are some evaluations results provided in [3], which have shown that around 80% of UE capability size can be reduced by compression with an appropriate pre-defined dictionary.

It is obviously that option 1 will take a long time to discuss and make the decision on which UE capabilities can be changed and introduce additional signaling to indicate them which is difficult to make the decision. And only partial UE capabilities which are identified can be changed or updated. For option 2, although it will introduce the compression/decompression functionality in RRC layer, it allows updating any of the UE capabilities and it could reduce the signaling overhead and save much transmission resource. Furthermore almost all UE chipset already support the deflate algorithm, so it is easy for UEs to perform the compression with a dictionary. Although we don’t think it is mandatory to supporting delta signaling, if needs, we propose to adopt option 2 to allow the UE capability updating and avoid much further discussion on e.g. which capability can be switch on/off, which capability can be updated and how to design the delta signaling etc. 
Observation 1: it would take much time to discuss how to design the delta signaling and identify capabilities which can be reported via delta signalling. The UE capabilities which can be reported via delta signaling are limited.
Observation 2: compression the UE capability message with UE capabilities corresponding UE capability ID as the dictionary allows updating any of the UE capabilities and it could reduce the signaling overhead and save much transmission resource.
Proposal: if introducing delta signalling based on the UE capability identity, it is preferred to adopt the solution that using deflate algorithm to compress the UE capability message with UE capabilities corresponding UE capability ID as the dictionary.
Proposals
In this contribution, we primarily analyzed the possibility options for supporting delta signaling to report UE capability and gave the following observations and proposal:
Observation 1: it would take much time to discuss how to design the delta signaling and identify capabilities which can be reported via delta signalling. The UE capabilities which can be reported via delta signaling are limited.
Observation 2: compression the UE capability message with UE capabilities corresponding UE capability ID as the dictionary allows updating any of the UE capabilities and it could reduce the signaling overhead and save much transmission resource.
Proposal: if introducing delta signalling based on the UE capability identity, it is preferred to adopt the solution that using deflate algorithm to compress the UE capability message with UE capabilities corresponding UE capability ID as the dictionary.
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