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1. Introduction
RAN3 has received a LS from SA2 [1], which states the following:

SA2 has also identified one open issue related to the signalling procedure used for the assignment of PLMN-specific UE Capability ID. SA2 has identified two possible mechanisms:

After Core Network receives the UE radio capabilities from RAN, the AMF assigns a UE Capability ID to the UE and either:

1)
Provides the UE Capability ID to UE using a NAS procedure; or

2)
Provides the UE Capability ID to RAN which in turn signals it to the UE using RRC signalling.

SA2 decided to resolve the exact procedure in normative phase of the work and would appreciate any feedback RAN2 and RAN3 may have.

This document examines this issue from RAN3 point of view.
2. Background
In SA2#131 it was not possible to agree on the mechanism for provisioning to the UE a PLMN-specific UE Capability ID capability ID. In all cases the signalling involved before the assignment of PLMN specific UE Capability ID is shown in Figure below:  
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Figure 1: UE radio capabilities retrieval, baseline signalling

The open question is what happens next after the UCMF retrieves the UE radio capabilities and how the corresponding UE Capability ID is provisioned to the UE?
3. Discussion of the provisioning approaches
3.1 NAS based approach

With this approach, the AMF after receiving the UE Capability ID from UCMF uses UE Configuration Update procedure as defined in clause 4.2.4.2 of TS 23.502, steps 1,2a, 2c. 
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Figure 2: UE Capability ID provisioning using NAS

The benefit of this approach is that it relies on existing mechanisms used for provisioning of NAS parameters e.g. NSSAI, 5G GUTI etc., therefore already allows acknowledgement to the UE Configuration Update Command and has existing error handling mechanisms. Obviously, there is no impact to RAN3 procedures since the UE provisioning is based on NAS.

The procedure shown above also allows an update to gNB with the assigned UE Capability ID that can be stored in UE Context. This can be easily done for example by adding this IE to the CN Assistance Information IE (UE Context Modification procedure). 

One benefit of this approach is that the UE update can work over a RAN node that is not upgraded to support RACS.

Observation 1: NAS approach has no RAN3 impacts for UE provisioning, and RAN update can be easily supported based on existing procedure(s). It can also reuse directly existing NAS procedure (UE Configuration Update Command) that has mechanisms for acknowledgment and error handling.

3.1 NGAP/RRC approach

This is shown in the figure below:
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Figure 3: UE Capability ID provisioning using NGAP/RRC

In this approach is not clear what will be the NGAP message used for the update of UE Capability ID in the UE context and what RRC message will be used to provision the UE Capability ID to the UE. 
If the UE Context Modification procedure is used, the UE Capability ID can be provided to RAN and stored in UE Context. Potentially this may trigger an RRC message to provision the UE Capability ID to the UE as well. 
However, the details of the acknowledgement to the AMF are less clear. Given that AMF will not initiate a NAS procedure, can the NGAP acknowledgement that will be sent to the UE Context Modification be implicitly considered also acknowledgement that the provisioning has been performed successfully? Furthermore, it is not clear how to link the UE Context Modification response (and success or failure of that) with the actual provisioning and whether it succeeded or not. 

The problem is that the UE Context Modification procedure is used primarily to change the UE context in the RAN. This may also trigger actions towards the UE; for example, a change in UE AMBR, or Security Capabilities or Security Key, will likely trigger RRC procedures. However, it is not clear at all that the successful response implies that any actions have been taken (i.e. that there has to be a dependency). In fact, the current text simply states:

The NG-RAN node shall report, in the UE CONTEXT MODIFICATION RESPONSE message to the AMF, the successful update of the UE context.

For example, there could be error cases where the UE would not be able to “accept” the provisioned UE Capability ID in RRC (say reached maximum number of UE Capability IDs provisioned, memory run out, format not appropriate etc.) and therefore the gNB will have to wait to receive UE response before it responds back to AMF. It would not be possible to carry any error causes to AMF transparently since there is no NAS container and this means that any potential causes will have to be conveyed embedded in NGAP signalling.
This functionality therefore seems to be new, and it would be better therefore to define a new procedure, such that this would (1) link successful response clearly to successful completion in RRC, and (2) allow relevant cause values to be passed on over NGAP (assuming equivalent RRC changes). 
Observation 2: Mechanisms for acknowledgement and error handling are not clear in the NGAP/RRC approach, and for NGAP it would probably be necessary to define a new procedure specifically for this purpose.
Finally, we also note that a legacy node would not allow the assignment to be propagated to the UE (unlike the NAS approach).
4. EPS considerations
Even though not explicitly discussed in the received LS [1], both the NAS and NGAP/RRC procedures be extrapolated to EPS. Similar to NAS procedure of 5GS, the MME can trigger GUTI reallocation as defined in clause 5.3.7 of TS 23.401 or another option is to page the UE, then release the connection with a new RRC release cause (similar to the RRC release cause RRC "load balancing TAU required") to trigger the UE to initiate a TAU in order to assign a UE Capability ID. 
The equivalent of NGAP/RRC in EPS can use S1 UE Context Modification and RRC message (RRC Reconfiguration or new message). For the S1/RRC approach the same issues like the ones listed in observation 2 related to handling of errors and linking of the two procedures will apply. 

Observation 3: Both NAS and S1/RRC approaches are possible in EPS. Same issues related to acknowledgement and error handling exist in S1/RRC as in observation 2.
5. Discussion and Conclusion

This paper makes the following observations:

Observation 1: NAS approach has no RAN3 impacts for UE provisioning, and RAN update can be easily supported based on existing procedure(s). It can also reuse directly existing NAS procedure (UE Configuration Update Command) that has mechanisms for acknowledgment and error handling.

Observation 2: Mechanisms for acknowledgement and error handling are not clear in the NGAP/RRC approach, and for NGAP it would probably be necessary to define a new procedure specifically for this purpose.
Observation 3: Both NAS and S1/RRC approaches are possible in EPS. Same issues related to acknowledgement and error handling exist in S1/RRC as in observation 2.
It is proposed to answer the received LS outlining the above observations. A draft is provided in [2].
6. References

[1]
S2-1902903, " LS on Completion of FS_RACS study", SA2, SA2#131, February 2019.
[2] R3-191693, “Draft Reply LS on Completion of FS_RACS study", Qualcomm Incorporated, RAN3#103bis, April 2019.
_1615379642.vsd
Text


gNB


UE


AMF


UE Configuration Update Complete



_1615379664.vsd
Text


gNB


UE


AMF


Signalling of Figure 1



_1614417340.vsd
Text


 UECapabilityEnquiry



