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Introduction
During the study item phase of FS_RACS_RAN, Capability Signaling optimization, there were two different types of Capability ID’s being recommended for SI phase. These are described in the SA2 TR 23.743: 
The UE capability ID is assigned either by the serving PLMN or by the UE manufacturer, as follows:
-	Manufacturer-specific: The UE Capability ID may be assigned by the UE manufacturer in which case it is accompanied with the UE manufacturer information (e.g. TAC field in the PEI). In this case, the UE Capability ID uniquely identifies a set of UE Radio Capabilities for this manufacturer, and together with this UE manufacturer information uniquely identify this set of UE Radio Capabilities in any PLMN;
-	PLMN-specific: If a manufacturer-assigned UE Capability ID is not used by the UE or the serving network, or it is not recognized by the serving network, the serving core network may allocate UE Capability IDs for the UE corresponding to different sets of UE Radio capabilities the PLMN may receive at different times from the UE. In this case, the UE Capability IDs the UE receives are applicable to the serving PLMN and uniquely identify the corresponding sets of UE Radio Capabilities in this PLMN;
In TR 23.743 it is also specified that a new network function ‘UCMF’ is responsible of managing a database of both Manufacturer-specific and PLMN-specific Capability ID’s:

The UE Capability ID and the corresponding UE radio capability (commonly referred to as "dictionary entry") are stored in a new function called UE Capability Management Function (UCMF). The UCMF is used for storage of dictionary entries corresponding to either PLMN-specific or Manufacturer-specific UE Capability IDs.
-	Provisioning of Manufacturer-specific UE Capability ID entries in the UCMF is performed from an AF that interacts with the UCMF either directly or via the NEF (or via Network Management).
-	For PLMN-specific UE Capability ID entries the UCMF also is the function that assigns the UE Capability ID values. 
-	The service interface exposed by the UCMF shall be specified. Its known consumers are AF, NEF and AMF. The AMF can be updated with new dictionary entries using either the Subscribe/Notify or Request/Response model.
SA2 have not decided on how to signal the PLMN-specific ID to the UE’s:

-	Whether the assignment of PLMN-specific UE Capability ID for a given set of UE radio capabilities is performed in NAS e.g. using UE Configuration Update or other NAS procedure or using N2 and RRC signalling will be decided in normative phase;
In an LS from SA2 to RAN2 [3], the following question was included: 
“…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
1. Provides the UE Capability ID to RAN which in turn signals it to the UE using RRC signalling.“
In this contribution we discuss RAN aspects of the different signalling options touched upon for the PLMN-specific UE Capability ID.
[bookmark: _Ref178064866]Discussion
Different options to allocate PLMN ID
From a RAN2-perspective, what is interesting is whether assigning PLMN-assigned capability ID’s require RRC signalling, or if it is handled over NAS, in a similar way as the ID is signalled when it is assigned to a UE and in use.

We recognize that the two solutions outlined by SA2, i.e.,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.“
We think that both solutions would work, but we think that in solution 1), AMF also needs to provide the capability ID to the gNB, i.e., to also issue an NG-signaling including capability ID mapping, basically as a response to the NG UECapabilityInfoIndication message.
We base this on the following statement, from 23.743, that: 
- AMF that supports the RACS feature is mandated to have access to full set of UEs radio capabilities and the mapping between UE Capability ID and corresponding UE radio capabilities for at least the UEs registered in this AMF;
-	NG-RAN that supports RACS, is mandatory to be able to maintain local storage of UE radio capabilities and have access to the mapping between the UE Capability ID and the full set of UEs radio capabilities;
From the aspect of “full set of UEs radio capabilities”, this includes some concerns in that all capability information is filtered, but the fact that NG-RAN should have access to mapping would suggest that it should be possible to store mapping in gNB. If that is the case, it would need to be signaled from AMF to gNB. 
If this is anyway done, then, it is a very small difference between 1) and 2).
One reason why it would be advantageous to implement 2, could be that, in some situations, when the gNB already possess mapping data, it could correlate received capability information to a locally stored PLMN-specific capability ID and immediately assign this ID to the UE. That is possible, if gNB can be allowed to assign PLMN ID’s that are already defined in the UCMF/AMF, i.e., PLMN specific ID’s that are “re-used” for other UE’s. This should be the most common situation.
However, with solution 2 above, the gNB would anyway need to send the capability information and/or the PLMN-specific capability ID over NG in a subsequent message (for storage in AMF context), so, the gain is then in that NAS procedure wouldn’t be needed, but AMF would instead get both the capability ID and the capability information from gNB. On the other hand, new RRC information need to be included in a new or existing message.
Even though there may be some advantage in this, it would be necessary to ask for RAN3 input before concluding on best solution. Both solution 1 and solution 2 seem to require changes to NG.
From the above we can summarize that we think there can be advantages with 2), if it could be allowed that, when mapping is available in gNB, that gNB does assignment of PLMN ID directly, and then informs AMF with both capability information and PLMN ID.
If it is decided to go for 1) above, we think that there needs to be Capability ID information transferred over NG anyway, to allow for ID storage in the gNB (UE AS context and potential mapping tables)
[bookmark: _Toc4698276]From a RAN2-perspective, we think that both methods proposed by SA2 for assigning PLMN-specific capability ID would be feasible. 
[bookmark: _Toc4698277]If the method of providing the PLMN-specific capability ID to UE using a NAS procedure (1) is selected, an NG signaling should be extended to include the PLMN-specific capability ID to gNB, for storage in UE AS Context and possibly also an gNB-local mapping.
[bookmark: _Toc4698278]If the method of providing the PLMN-specific capability ID to RAN, which in turn signals it to the UE using RRC signaling (2) is selected, then we think that it should also be possible for the gNB to directly assign a PLMN specific capability ID to a UE, should capability information be locally identified and associated with a PLMN specific capability ID. Then, the UECapabilityInfoIndication over NG would include both the capability information and the assigned PLMN-specific Capability ID. If this is not possible, we see no particular advantage with this solution
[bookmark: _Toc4698279]We note that it is necessary to coordinate signaling solution with RAN3

We propose that we send a response to SA2 and Cc to RAN3 and CT1 that would indicate the above observations. 
[bookmark: _Toc4698282]Send an LS to SA2, RAN3, CT1 (included in [4]) including the above observations and propose a follow-up LS once the feedback, in particular from RAN3 is gathered.
[bookmark: _Toc4586914][bookmark: _Toc4586915][bookmark: _Toc3972594][bookmark: _Toc3972622][bookmark: _Toc4586916][bookmark: _Toc4586917][bookmark: _Toc4586918][bookmark: _Toc4586919][bookmark: _Toc4586920][bookmark: _Toc4586921][bookmark: _Toc4586922]

Conclusion
[bookmark: _Hlk528836488]In section 2 we made the following observations:
Observation 1	From a RAN2-perspective, we think that both methods proposed by SA2 for assigning PLMN-specific capability ID would be feasible.
Observation 2	If the method of providing the PLMN-specific capability ID to UE using a NAS procedure (1) is selected, then we believe that an NG signaling should be extended to include the PLMN-specific capability ID to gNB, for storage in UE AS Context and possibly also an gNB-local mapping.
Observation 3	If the method of providing the PLMN-specific capability ID to RAN, which in turn signals it to the UE using RRC signaling (2) is selected, then we think that it should also be possible for the gNB to directly assign a PLMN specific capability ID to a UE, should capability information be locally identified and associated with a PLMN specific capability ID. Then, the UECapabilityInfoIndication over NG would include both the capability information and the assigned PLMN-specific Capability ID. If this is not possible, we see no particular advantage with this solution
Observation 4	We note that it is good to coordinate signaling solution with RAN3
[bookmark: _Toc3796983][bookmark: _Toc3797174][bookmark: _Toc3797202][bookmark: _Toc3898452][bookmark: _Toc3972596][bookmark: _Toc3972624][bookmark: _Toc3972646][bookmark: _Toc4413151]Based on the discussion in section 2 we propose the following:

1. [bookmark: _GoBack]Send an LS to SA2, RAN3, CT1 (included in [4]) including the above observations and propose a follow-up LS once the feedback, in particular from RAN3 is gathered.
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