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Introduction
In RAN2 #103bis, the SI on UE Capability Signalling Optimization (FS_RACS_RAN) was first discussed. Among the early agreements was; 

Agreements
1	RAN2 will leave SA2 to progress the discussion on the allocation of the UE capability ID. RAN2 will focus on signalling aspects.
2	Key aspects to be considered by RAN2 are:
	i/	Whether the UE capability ID is carried by NAS or RRC
	ii/	Whether the UE capability ID is available to the RAN, and hence the mapping from UE capability ID to capability set is known in the RAN
	iii/	Whether the mapping from UE capability ID to capability set is stored in the CN
3	Additional aspects to be consider by RAN2 are:
	i/	Partial capability retrieval (based on bands, etc)
	ii/	To which capability containers the UE capability ID relates
	iii/	Relationship to NAS initiated changes of UE capability

This contribution, we address the issue of NAS initiated changes of UE capability, and how such changes are signaled.

[bookmark: _Ref178064866]Discussion
The UE capability may change during the lifetime of the equipment. The reason could be software updates or user actions, like switching on and off functionality. The UE capability signaling solution must be able to handle such changes.

Currently changes to UE capabilities are not allowed in connected mode. If the capabilities are changed, UE can go to idle mode, and re-Register indicating to AMF that radio capabilities have changed using the "UE radio capability update" flag as defined in TS 23.501 [3], clause 5.4.4.1. ​

[bookmark: _Toc528758381][bookmark: _Toc528758606][bookmark: _Toc528764649][bookmark: _Toc528765837][bookmark: _Toc528834796][bookmark: _Toc528835560][bookmark: _Toc528835947][bookmark: _Toc528836249][bookmark: _Toc528836477]Since changes to UE capabilities are not expected to be frequent, there is no problem that the UE must go to idle mode when updating them.

In TR 23.743, there are a few alternatives described as how the capability ID is used when the UE may have different capability sets. In solution 6.1 and 6.3 it is stated that the UE is pre-conditioned with several capability ID’s, and will use one of them at registration. In solution 6.3, the capability ID will be a Hash calculated from the full capability, so also with that method, different capability ID’s will be used when different capability sets are used. With all of these solutions, the capability ID would identify the complete set of capabilities, and when the capabilities are changed, a new ID would be signaled.
Another approach is used in solution 6.6:
This solution has the following salient characteristics:
-	UE indicates the UE capability ID and optionally a complementary set of UE Radio Capabilities in initial access stratum signalling to the RAN node, which further conveys these to the AMF using N2 signalling.
-	The dictionary used for translation of the UE capability ID into an explicit set of UE Radio Capabilities is stored in the AMF or in a stand-alone Network Function in the 5GC that can be queried by the AMF and locally stored (replicated) in the (R)AN.
-	The AMF stores as part of the UE context, the UE capability ID and, if received, the complementary set of UE Radio Capabilities.
Also solution 6.9 and 6.11 are quite similar, using a ’delta set’ or ‘complementary set’ of UE Radio Capabilities.
With these alternatives, the UE could be pre-conditioned with one capability ID, and any changes in capabilities could be signaled as a ‘complementary set’. This would provide the needed flexibility, but a large part of the gain of the capability ID in RAN would be lost, since the capability ID would have to be complemented with the ‘complementary set’ of UE radio capability which would need to be signaled, processed and stored. 
[bookmark: _Toc528758382][bookmark: _Toc528758607][bookmark: _Toc528764650][bookmark: _Toc528765838][bookmark: _Toc528834797][bookmark: _Toc528835561][bookmark: _Toc528835948][bookmark: _Toc528836250][bookmark: _Toc528836478]A solution when the capability ID may be complemented with extra capability signaling could be used to signal capability changes, but it would add extra complexity to the capability handling in the gNB, and would limit the gains of using a capability ID.

It is our view that the capability ID should describe the complete usable set of capabilities that the network need to know. (The usable set of capabilities is all capabilities that is useful for the RAN. If the capability ID is representing the full capability of the UE, or a partial capability with only capabilities that is useful for the network, is left open.)
 
[bookmark: _Toc528758384][bookmark: _Toc528758614][bookmark: _Toc528764646][bookmark: _Toc528765840][bookmark: _Toc528834798][bookmark: _Toc528835562][bookmark: _Toc528835949][bookmark: _Toc528836251][bookmark: _Toc528836479]RAN should send an LS to SA2, stating that from RAN 2 perspective, it is preferred that the Capability ID is defined so that it always describes the complete usable set of UE capability, and a new capability ID is sent if the UE capabilities are changed.

Conclusion
[bookmark: _Hlk528836488]In section 2 we made the following observations:
Observation 1	Since changes to UE capabilities are not expected to be frequent, there is no problem that the UE must go to idle mode when updating them.
Observation 2	A solution when the capability ID may be complemented with extra capability signaling could be used to signal capability changes, but it would add extra complexity to the capability handling in the gNB, and would severely limit the gains of using a capability ID.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN should send an LS to SA2, stating that from RAN 2 perspective, it is preferred that the Capability ID is defined so that it always describes the complete usable set of UE capability, and a new capability ID is sent if the UE capabilities are changed.
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