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Abstract of the contribution: This contribution is to provide the conclusion considerations for RACS Key issue#1. 
1 Discussion on 
1.1 Key Issue #1: How are the UE Radio Capabilities identified?
< Q1: UE manufacturer allocated or operator allocated UE capability ID >

· PLMN specific capability ID 
· It requires the UE to report the UE radio capabilities during the initial access no matter the capability mapping database is deployed or not. The AMF allocates the mapped capability ID and stores the UE radio capabilities for the registered UE.  
· After the UE reconnects to the AMF, since the ID is allocated by the AMF and AMF already has the ID, it does not clear why the UE still need to report the ID.
· It save the NG/Xn signalling overhead but it does not save Uu signalling overhead. However, Uu signalling overhead is the trigger for the RACS study.
· UE manufacturer specific capbility ID 
· It can save the Uu capability signalling but has the security issue for self-learning the mapping of the UE capability ID and radio capabilities. 

· The database (e.g. UDR) collect the mapping of ID and UE capability from the UE manufacturer’s AF. But it bring in extra load for the operator to negotiate with UE manufacturers.
Proposal1: Capture the above into the evaluation part for solutions in key issue1. 
< Q2: whether the two solution are applied together? >
· The combination of the two solutions will brings in unnecessary complexibilies and should not used together.

Proposal2: The two solution should not used together in one network.
<Q3 whether delta radio capabilities + ID or not? >
· In the update scenario for UE radio capabilities, it has the benefit to avoid repeated reporting the unchanged UE radio capabilities. From this point of view, it reduce the Uu signalling. But for scenarios other than the UE radip capabilities update, the benefit is not verified.
Proposal3: In the update scenario for UE radio capabilities, it is beneficial to avoid repeating report the unchanged UE radio capabilities. From this point of view, it reduce the Uu signalling.
7
Evaluation
Editor's note:
This clause will provide a general evaluation of the solutions.

For key issue #1: 

Solution 1: proposes a manufacturer-assigned UE capability ID. The issue with this solution is that it requires that the serving PLMN has access to the manufacurer specific database in order to derive the mapping between the manufacturer-specific UE capability ID and the actual radio capabiities. This cannot always be guaranteed. The database also bring in extra workload for the operators to negotiate with UE manufacturers.  
Solution 3: proposes a hash based solution. As documented in clause 6.3.5: “…does not accommodate for collisions especially about the network will be able to detect them. For instance, if the 64Kbyte radio capabilities of UE A produce after HASH a UE-Capability-1 of 256 bits, but UE B with different set of radio capabilities produce after HASH UE-Capability-1 the network will not be able to detect this collision without additional information. Even if such occurrence is rare, any occurence can lead impacted UEs of the same type being in continuous mis-operation or no service”. Based on that this solution cannot be a standalone solution.
Solution 8: proposes that PLMN specific UE Capability ID is possible in addition or as substitute to solution 1. This would offer the possibility that if a PLMN does not have access to the manufacturer specific UE Capability ID, it can assign its own. In this respect it is complementary to solution 1. It requires the UE to report the UE radio capabilities during the initial access. The AMF allocates the mapped capability ID and stores the UE radio capabilities for the registered UE. After the UE reconnects to the AMF, it does not clear why the UE still reports the ID since the AMF already has the ID. It save the NG/Xn signalling overhead but it does not save Uu signalling overhead. 
Solution 9: is using a combination of a UE Capability ID (manufacturer specific, standardized or PLMN specific) and of an optional explicit delta set of UE Radio Capabilities to represent a full usable set of UE Radio Capabilities. In the update scenario for UE radio capabilities, it is beneficial to avoid repeating report the unchanged UE radio capabilities and it reduces the Uu signalling. The feasibility of such solution for the other scenarios is evaluated separately by RAN2.

Solution 10: as far as key issue #1 is concerned is proposing the use of PLMN specific UE Capability ID. It requires the UE to report the UE radio capabilities during the initial access. The AMF allocates the mapped capability ID and stores the UE radio capabilities for the registered UE. After the UE reconnects to the AMF, it does not clear why the UE still reports the ID since the AMF already has the ID. It save the NG/Xn signalling overhead but it does not save Uu signalling overhead.
Solution 11: is proposing that the UE Capability ID is standardized and identifies that GSMA/3GPP are considered viable candidates for such effort. The issue with such approach is that it adds administrative burden in standardising the UE Capability ID. Both of the identified alternatives (GSMA or 3GPP) will require time to get a process in place. 

8
Conclusions

Editor's note:
This clause will capture conclusions from the study.
For key issue #1 (How UE radio capabilities are identified?) the following principles are agreed:

-
The UE capability ID is a short pointer (few octets, the exact size is to be determined by RAN 2) that is used to identify a unique set of UE Radio Capabilities;
-
The UE capability ID is assigned either by the serving PLMN or optionally 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, the serving core network may allocate a UE Capability ID. In this case, the UE Capability ID is applicable to the serving PLMN and uniquely identifies this set of UE Radio Capabilities in this PLMN;
-
It does not support to using a combination of Manufacturer-specific UE Capability ID and PLMN-specific UE capability ID in one network.
-
When the UE Capability ID is allocated by the serving PLMN the same PLMN-specific UE Capability ID can be provided to multiple different UEs with the same radio capabilities or different PLMN-specific UE Capability ID can be provided to multiple different UEs with the same radio capabilities. The strategies for allocating PLMN-specific UE Capabiity ID are based on local policy;

NOTE: When the UE Capability ID is allocated by the serving PLMN, how the core network detects that the same UE Radio Capabilities are signalled by mutliple different UEs or the same “model” in order to allocate the same PLMN-specific UE Capability ID is left up to implementation.
-
The UE stores the PLMN-specific UE Capability ID in non-volatile memory when it in RM-DEREGISTERED and can use it again when it registers in the same PLMN.

-
As it is possible to change the set of UE Radio Capabilities in time and signal the associated UE capability ID

-
It shall be possible for the network or the Manufacturer to change the UE Capability ID associated with a device, e.g., due to a SW upgrade enabling new UE Radio Capabilities on the device side or for remapping or OAM procedures in the network side;

-
At any given instant the UE has only one manufacturer-specific UE capability ID that is indicated to the network.
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