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1	Introduction
During the RAN plenary discussions, the following was agreed as the objective of the WI [5].
	4	Objective	
4.1	Objective of SI or Core part WI or Testing part WI
The work is expected to proceed as follows:
-	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).
The work encompasses both 5GS and EPS.  Work will be done in collaboration with SA WGs for the related system architectural aspects and CT WGs for the CN interfaces.



In this contribution, we present our view on what aspects to consider for delta signalling.
2	Background
When the UE changes its capability due to some reason (e.g. RAT on/off), a NAS level procedure is triggered for the network to know the renewed capabilities of the UE. These procedures are described in TS 23.501. It is understood that the core network is supposed to ask the RAN to retrieve the updated UE capabilities (inside the UE the NAS informs the AS appropriately which ensures that the sync is there within the UE for the imminent update).
In the context of the UE Capability ID, this unfortunately means that even a 1 bit change of capability will result in the core network requiring the full UE capabilities to be retrieved. Depending on the frequency of the occurrence of the underlying use case, this may or may not present a problem.
Observation 1: A small change in UE capabilities requires the network to flush the entire stored set and retrieve the capabilities from the UE once again.
Observation 2: Depending on the frequency of the occurrence of the underlying use case, full flushing of UE capabilities may or may not present a big problem (i.e. worst case is that a new UE capability ID is allocated and capabilities are uploaded again).
Proposal 1: RAN2 to discuss the different use cases when UE capability may change and their frequency of occurrence (and LSing with SA2 is required).
If it is proven that there are valid use cases which require UE capabilities to be updated frequently, then there needs to be a discussion for the possible solutions for the network to be informed. There are several pros/cons that may have to be considered.
	Possible approach
	Pros
	Cons

	1. Reallocate UE capability ID [1] 
	a. Simple solution requiring no additional coherency checks in NG-RAN (e.g. merge of updated capabilities).
b. Existing NAS procedures may be reused and there are no impacts to RAN2 (except reallocation of UE Capability ID).
	a. If frequency of occurrence of scenario is high, this vitiates the basic purpose of the UE Capability ID feature.

	2. Delta signalling on baseline [4] (i.e. whole-nine-yards-approach) 
	a. Allows fine-grained update of UE capability
b. Approach allows keeping the signalling minimum when underlying UE capabilities are changing rapidly.
c. Allows reuse of the same UE Capability ID (?)
	a. High cost of specification and implementation at both UE and NG-RAN
b. Requires careful merge of updated capabilities.
c. Risk of wrong merge may result in random reconfiguration failures leading to very difficult testing situations.
d. If frequency of occurrence of scenario is low, the cost is far too high from specification and design.

	3. Signalling incapability by additional container [1?] and/or limiting use case (e.g. RAN on/off) [3]
	a. Approach allows simple signalling for UE to indicate events at higher level of granularity (e.g. RAT ON/OFF)
b. Keep existing UE Capability ID and interpret jointly with the “incapability” container.
	a. Support for limited use cases which can be signalled at high level.
b. Does not allow fine grained updates. 

	4. Delta signalling with deflate [2]
	a. Similar to 2 with delta part compressed with deflate.
	a. Similar to 2.
b. Additional overhead of deflate.



Observation 3: Each of the possible solutions to address the topic have relative merits/demerits. The whole-nine-yards approach for delta signalling requires the most specification and implementation work. 
Proposal 2: RAN2 to choose full-delta signalling in [4] and [2] if and only if there is enough evidence that the UE capability updates will be frequent.
Proposal 3: RAN2 make a working assumption that the simplest approach of reallocation of UE capability ID approach is the default option supported by all UEs.
3	Conclusion
Based on the arguments in the paper, we reiterate the observations and propose the following:
Observation 1: A small change in UE capabilities requires the network to flush the entire stored set and retrieve the capabilities from the UE once again.
Observation 2: Depending on the frequency of the occurrence of the underlying use case, full flushing of UE capabilities may or may not present a big problem (i.e. worst case is that a new UE capability ID is allocated, and capabilities are uploaded again).
Observation 3: Each of the possible solutions to address the topic have relative merits/demerits. The whole-nine-yards approach for delta signalling requires the most specification and implementation work.
Proposal 1: RAN2 to discuss the different use cases when UE capability may change and their frequency of occurrence (and LSing with SA2 is required).
Proposal 2: RAN2 to choose full-delta signalling in [4] and [2] if and only if there is enough evidence that the UE capability updates will be frequent.
Proposal 3: RAN2 make a working assumption that the simplest approach of reallocation of UE capability ID approach is the default option supported by all UEs.
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