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1. Background
In LTE/EPS and 5GS rel.15, the UE radio capabilities is maintained in the UE context in the CN. When RACS (Radio Capability Signalling Optimizations) is applied, the UE reports capability ID instead of the radio capabilities, as SA2 already discussed. The network uses UE Capability ID to match the radio capabilities to deduce the UE’s radio capabilities. A new SI [1] was approved in RAN#80 to address the capability optimization in RAN2 scope. 
In order to support the UE Capability ID, we should discuss some fundamental issues, which will impact the basic procedures.
2.  Discussion
1.1. Who decide the UE Capability ID ?
There are two potential ways:

· Network allocates the UE Capability ID to the UE

· UE vendor itself decides the ID. And network is aware of the ID and stores the mapping between ID and UE radio capabilities
In SA2, some discussion are ongoing about the component of the UE Capability ID. From radio perspective, it will somehow impact the procedure.
·  If the ID is allocated by network, it means that at least in the first access attempt the UE needs to report all the radio capabilities, and then network will decide the ID corresponding to this radio capabilities. In this case, each UE anyway needs to report the full capability in the first attemp. If the intention is to reuse the same ID corresponding to the same radio capabilities of the other UEs, the network needs to verify each radio capability of the whole resported capabilies in the radio capabilities database. 
· If the UE Capability ID is determined by UE, once the first UE is registered to the network, other UEs with the same class will not need to report the full capability again, since the network already knows the exact UE radio capabilities of this UE Capbility ID.
Proposal 1: UE vendor decides the UE Capability ID without asking network. 
1.2. How many UE Capability IDs can be allocated for a UE?

A UE can accesses to different operators’ network. Different network may deploy different features and operate on different frequency bands. For a certain accessed network, the full radio capability reported by the UE is only a subset of the real full UE radio capabilities. Obviously, different network corresponds to different UE radio capabilities subsets.

Under one network, according service requirement, a UE may disable or re-enable some RAT type’s radio capabilities. E.g. the dual registered UE disables the EUTRA capability to avoid the NG RAN to redirect UE to EUTRAN and the UE re-enables the UE EUTRA capabilities if the emergecy service is required under the EUTRN coverage. For another example, if the UE is voice centric, and the 5GC is not supported for voice over PS session, then the UE will switch off the NR capability. So, one network may also corresponds to to different UE radio capabilities subsets.

 Observation 1: One capability ID is not enough to match different UE radio capabilities subsets.  
Different networks or different service requrements require different radio capabilites sets. Some required radio capabilites sets can be predicted. The multiple pairs of capability ID and radio capabilites set can be preconfigured on the UE. When the radio capability set becomes the current radio capabilites, the corrresponding UE Capbility ID is reported to the network. When the current UE radio capability changes from 1st radio radio capabilites set to 2nd the radio capabilities set, the UE Capability ID is updated accordingly. 
With regards to scenario of differenet networks, the radio capability sets can be PLMN specific. The number of the allowed PLMNs should be considered for the length of the capability ID.

Observation 2: The number of the allowed PLMNs could be considered for the UE Capability ID.
With regards to scenario of switching on/off RAT type’s radio capabilities, the  the possible radio capabilities sets can be RAT type related. E.g. RAT type of GERAN, UTRA, EUTRA and NR, 
· may need 15 Capability IDs as most for the possible RAT type combinations : GERAN, UTRA, EUTRA, NR, GERAN+UTRA, GERAN+EUTRA, GERAN+NR, UTRA+ EUTRA, UTRA+NR, EUTRA+NR, GERAN+UTRA+EUTRA, GERAN+UTRA+NR, GERAN+EUTRA+NR, UTRA+EUTRA+NR, GERAN+UTRA+EUTRA+NR. 

· may need 4 Capability IDs as least: GERAN, UTRA, EUTRA, NR. The combination of mutiple RAT type’s radio capbility set can be represented by the combination of the RAT type’s IDs.
Observation 3: The number of the RAT type or RAT type combination could be considered for the UE Capability ID
We think that each UE Capability ID should be linked to a set of UE radio capabilities. The number of the reported UE Capability ID depends on the current UE radio capabilities is one radio capabilities set or the combinations of the radio capabilities set. With regards to scenario of switching on/off RAT type’s radio capabilities, the per RAT type’s radio capabilities set and corresponding per RAT type’s capability ID easily support the scenario.e.g. if the UE swithes off the NR’s radio capabilities, the NR’s UE Capability ID is suspended; reversely, the NR’s UE Capability ID is resumed. Othewise, the network may need to enquiry the UE radio capabilites again when the new UE Capabilty ID is reported and the new UE Capability ID is unknown.
Observation 4: The number of UE capability ID UE reporting depends on scenarios.
Proposal 2: RAN2 is proposed to consider the possibility of allocating multiple UE Capability IDs at UE side.
.
3. Summary

Considering all the analysis above, we summarize as below
Observation 1: One capability ID is not enough to match different UE radio capabilities subsets.
Observation 2: The number of the allowed PLMNs could be considered for the UE Capability ID.

Observation 3: The number of the RAT type or RAT type combination could be considered for the UE Capability ID
Observation 4: The number of UE capability ID UE reporting depends on scenarios.
Proposal 1: UE vendor decides the UE Capability ID without asking network.
Proposal 2: RAN2 is proposed to consider the possibility of allocating multiple UE Capability IDs at UE side.
4. Reference
[1] RP-181459
2

