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Introduction
This contribution is a follow-up of contribution R2-1817984 to RAN2 #104, addressing capability ID signalling options. Progress has been made in SA2 and SA3 since drafting of this contribution and this is captured in updates. 

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

[bookmark: _Ref178064866]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

In the subsequent e-mail-discussion, it was also discussed that, in case RRC signalling should include the capability ID, what message that this ID could be included in. This contribution addresses the pros and cons of various signalling options and propose some inclusions in the RAN TR. 
Discussion
One of the aspects of sending the Capability ID over RRC is that it is quickly available in the gNB and in case gNB has instant access to capability ID mapping, it could quickly have information on what capabilities a certain UE has. This could be relevant, for example, for load management etc.

It has been elaborated on what RRC message that would be suitable to have the capability ID included and essentially two different messages have been proposed, either the complete message, (msg5) or the UECapabilityInformation message. This has also been touched upon in the recent e-mail-discussion 104 #34. 

UE Capability in UECapabilityInformation
The UECapabilityInformation message is used to transfer UE capabilities as requested by the network in the enquiry message. Typically this procedure is performed after security mode commands (although it doesn’t have to) and it would need to be performed only if AMF cannot provide sufficient capability information for a particular UE. If capability information is provided from the AMF to the gNB, typically this procedure doesn’t need to be executed.





Fig. 1 Capability Enquiry/Information Exchange

In situations when the UE has tried to communicate a capability ID, but network may not have any notion of how to correlate the ID to capability information, or alternatively if a capability ID needs to be assigned by the network, it is feasible to allow for inclusion of capability ID in the enquiry and in particular in the information message. In this way, there is an immediate connect between the ID, the capability request filter and the actual capability information and there is no risk that mapping is corrupted, e.g., du to intermediate events in signaling sequences. The connect between the ID and the information will not be broken. Therefore, we recommend that Capability ID and filter and capability information should be possible to send in the same messages.

In connection to signaling of capability ID from a security perspective, SA3 has sent an LS response [1] to an SA2 LS on security aspects of sending capability ID in cleartext.

SA3 states in their LS response: 

“SA3’s conclusion is that the UE Capability ID shall be sent ciphered and integrity protected.”

Following this has some consequences from an RRC signaling perspective. The capability enquiry/information procedure is currently allowed both with and without AS security activated. If we are to include a Capability ID, it should not be allowed to include this ID unless security is activated. There are two ways to solve this. Either to always activate security before the enquiry/information procedure is run, or to specify a condition, to conditionally include the Capability ID, only if security is activated. We propose that RAN2 discuss, e.g., use cases for when capability enquiry/information may be run without security activation and determine which of the above two ways that are preferred.

[bookmark: _Toc798101][bookmark: _Toc798173][bookmark: _Toc801655][bookmark: _Toc801678][bookmark: _Toc937908][bookmark: _Toc957083][bookmark: _Toc1072207]RAN2 should specify the possibility to optionally include capability ID in both Ue capability enquiry and Ue capabilty information messages. 

[bookmark: _Toc798102][bookmark: _Toc798174][bookmark: _Toc801656][bookmark: _Toc801679][bookmark: _Toc937909][bookmark: _Toc957084][bookmark: _Toc1072208]RAN2 should discuss whether to re-classify the Ue capability enquiry/information procedure to only be allowed after security activation, or to make conditional that capability ID can only be included if procedure is run after security activation.

As a consequence of the LS response from SA3 it is also suggested to include in the TR that the option of including the ID in msg5 has been explored but deemed not feasible due to security concerns. 

[bookmark: _Toc798103][bookmark: _Toc798175][bookmark: _Toc801658][bookmark: _Toc801681][bookmark: _Toc937911][bookmark: _Toc957085][bookmark: _Toc1072209]It is proposed to include in the TR that the option of including the Capability ID in msg5 has been explored but deemed not feasible due to security concerns.
UE Capability ID over NAS 
If the capability ID is not transferred in msg5, it can instead be transferred over NAS and then forwarded to the gNB via NGAP. It is indeed a bit slower way to get the information to the gNB, but it is not slower than current mechanisms, when capability is transferred in the enquiry/information procedure (unless stored in the AMF). Thus, including the capability ID from the UE to the AMF seems as a good alternative.

In the current version of 23.743 [2], it is stated, in the interim conclusions: 

NOTE 4:	Whether UE indicates the UE capability ID via NAS or via RRC connection establishement+N2 signalling will be determined in coordination with RAN2 and SA WG3.
After the SA3 LS response, we think it makes perfect sense to send the capability ID via NAS signaling initially and then let gNB get capability information and capability ID via NGAP/N2 interface. We thus propose to include in an LS to SA2 that RAN2 also recommends NAS signaling of capability ID.

[bookmark: _Toc798105][bookmark: _Toc798176][bookmark: _Toc801659][bookmark: _Toc801682][bookmark: _Toc937912][bookmark: _Toc957086][bookmark: _Toc1072210]Include in an LS to SA2 that RAN2 recommends that capability ID is included in NAS signaling, rather than initial RRC signaling in connection establishment.

It should be noted that even signaling over NAS offer benefits if there is storage of mapping in the gNB, in that, e.g., the explicit information does not need to be signaled to the gNB, neither from the AMF nor in the enquiry procedure. 

[bookmark: _Toc798067][bookmark: _Toc937897][bookmark: _Toc957087][bookmark: _Toc1072233][bookmark: _Toc798068][bookmark: _Toc937898][bookmark: _Toc957088][bookmark: _Toc1072234][bookmark: _Toc798069][bookmark: _Toc937899][bookmark: _Toc957089][bookmark: _Toc1072235][bookmark: _Toc798070][bookmark: _Toc937900][bookmark: _Toc957090][bookmark: _Toc1072236][bookmark: _Toc798071][bookmark: _Toc937901][bookmark: _Toc957091][bookmark: _Toc1072237][bookmark: _Toc798072][bookmark: _Toc937902][bookmark: _Toc957092][bookmark: _Toc1072238][bookmark: _Toc798073][bookmark: _Toc937903][bookmark: _Toc957093][bookmark: _Toc1072239][bookmark: _Toc798074][bookmark: _Toc937904][bookmark: _Toc957094][bookmark: _Toc1072240][bookmark: _Toc798075][bookmark: _Toc937905][bookmark: _Toc957095][bookmark: _Toc1072241][bookmark: _Toc798076][bookmark: _Toc937906][bookmark: _Toc957096][bookmark: _Toc1072242][bookmark: _Toc798077][bookmark: _Toc937907][bookmark: _Toc957097][bookmark: _Toc1072243][bookmark: _Toc528866897][bookmark: _Toc528877582][bookmark: _Toc528746009][bookmark: _Toc528830553][bookmark: _Toc528846185]Even solutions where Capability ID is signaled over NAS can offer benefits from storing the capability ID mapping in the gNB.

A draft LS is provided in [3]
Conclusion
In section 2 we made the following observations:

Observation 1	Even solutions where Capability ID is signaled over NAS can offer benefits from storing the capability ID mapping in the gNB.

Based on the discussion in section 2 we propose the following:

1. RAN2 should specify the possibility to optionally include capability ID in both Ue capability enquiry and Ue capabilty information messages. 
Proposal 2	RAN2 should discuss whether to re-classify the Ue capability enquiry/information procedure to only be allowed after security activation, or to make conditional that capability ID can only be included if procedure is run after security activation.
Proposal 3	It is proposed to include in the TR that the option of including the Capability ID in msg5 has been explored but deemed not feasible due to security concerns.
Proposal 4	Include in an LS to SA2 that RAN2 recommends that capability ID is included in NAS signaling, rather than initial RRC signaling in connection establishment.
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