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1. Background
In last RAN2#103bis meeting, the solutions of the UE capability ID were discussed. We have agreed the following part should be considered in RAN2
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
We have progressed a lot by the email discussion. But there are still several issues to be resolved. In this contribution, we mainly focus on the FFS part by the email rapporteur
2. Discussion
Generally speaking, we think the remaining issues are related to the UE capability ID design. Basically there are two extreme approaches for the ID: one way is that only one ID representing the full set of the UE (all supported PLMN/RAT/frequency bands), the other way is that one ID representing some kind of “subset” of the UE capability, such as different band combinations, thus resulting in too many IDs if any possible combinations linked to a certain ID. The two extreme ID design approaches enables different granularities for the UE capability reporting. 
1.1. Partila retrival 
In LTE and NR, network can request filtered UE capability by indicating some bands, etc. The legacy partial retrivla is supported already and the legacy behaviour won’t change regardless of the introduction of the UE capability ID solution. Assuming that UE will first report the UE capability ID, then the network will retrieve the UE capability only if network doesn't have the information of this ID. In this sense, the meaning of partial retrival to UE capability ID depends: if the ID represents the full set capability of the UE, it makes no sense to support the partial retrival. 
If the partial retrival means that some delta reporting could be enabled, we think it could be beneficial. Delta reporting can be regarded as a complement if the ID represent only a subset of UE capability. The delta reporting should be based on one ID—associated to the full set of the UE capability. 
Observation 1: The legacy partial retrivla is supported already and the legacy behaviour won’t change regardless of the introduction of the UE capability ID solution. 
Observation 2: If the ID represents the full set capability of the UE, it makes no sense to support the filtered retrival.
1.2. RAT containers for the ID
One of the filter parameters could be per RAT. If the we have a per RAT ID, that means multiple IDs will be allocated to the UE. Actually, we think it may be better to first identify what the per RAT container ID could be used to. Despite the RAT filter UE capability retrival, we think NAS intialed change (as in section 2.3) could be considered together. RAT switch on/off would be an important case that we need to take into account.
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. (possibly MRDC ?, even more IDs)
· 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. (possibly MRDC ?, even more IDs)
· may need 1 capability ID as per UE capability, containing all RAT information.
From UE perspective, less ID could be better managed, it seems the easiest way. The only thing we need to consider is the cases that need to change RAT(s). Multiple IDs associated to different containers enable the report flexibility, however, more spec effort would be made for that the ID should be indicated with a RAT. If there is only one ID linked to all the RATs, some addition indication would be needed to switch on/off the RAT(s). Since SA2 is discussing the case that some RATs needed to be switched on/off under some circumstance, we may consult SA2 or leave the issue to SA2 to discuss.
Observation 3: Multiple IDs associated to different containers enable the report flexibility, however, more spec effort would be made for that the ID should be indicated with a RAT.
Observation 4: If there is only one ID linked to all the RATs, addition information would be needed to switch on/off the RAT(s).
Observation 5: SA2 is still discussing RAT related cases.
1.3. NAS intialed change

NAS intial change is an existing procedure. We think the most important thing we need to answer is the relationship between NAS intialed change and the UE capabilty ID. In [1] section 5.4.4.1 as follow
Registration type set to Mobility Registration Update indicating "UE Radio Capability Update". When the AMF receives Registration Update Request with "UE Radio Capability Update", it shall delete any UE Radio Capability information that it has stored for the UE.
If the trigger to change the UE's NG-RAN UE Radio Capability information happens when the UE is in CM-CONNECTED state, the UE shall first enter CM-IDLE state and then perform the Registration procedure with the Registration type set to Mobility Registration Update indicating "UE Radio Capability Update".

The RAN stores the UE Radio Capability information, received in the N2 message or obtained from the UE, for the duration of the UE staying in RRC connected or RRC Inactive state.
The UE capability ID reporting can co-exsit with the current NAS intial change procedure. However, we think the NAS intialed change is the procedure which basically use what we have in RAN today. If we share the concept that each UE ID in the UE represent a unique set of UE capability, any update will result in a new ID. For the NAS intialed change, some cases should be considered: RAT switch on/off due to the service availability, OEM testing features, etc. If we want to use the capability ID to solve the NAS intialed change, both gains and pains are obvious. The pros is that it can of course save some signallings, but the cons is that we need to design the ID with much more effort for future proof, to cover all possible cases, which is a burden for UE vendors. Considering if the single ID approach is adopted, if we want to have the easy management of ID and the possibility to indicate the NAS intialed change, some extra information could be needed. ,
Observation 6: If NAS intialed change is to be considered for the UE capability ID design, single ID/multiple IDs are supposed to be considered.
Another understanding of the NAS initialled change is that it may need the delta signalling based on the ID solution, to enable the NAS intialed change. We think it is feasible to consider the delta signalling for the NAS intialed change. However, we are not quite sure what is exact the use case to cause the NAS intialed change, maybe some consultance from SA2 is needed.
Observation 7: if NAS initialled change is to be coupled with UE capability ID signalling, SA2 requirements are required.
From the above three sections, we think the UE capability ID solution should be feasible enough to address the variety of reporting requirements. From UE perspective, we think the number of UE ID should be restricted. We think the UE capability ID solution could follow the following principles
Proposal 1: Only one ID associated to the full set of UE capabilities should be considered first.
Proposal 2: If only one ID is not acceptable in RAN2, per RAT type ID can be considered
Proposal 3: Besides the UE ID reporting, extra information could be added to achieve other functionality related to UE reporting.
3. Summary

Considering all the analysis above, we summarize as below
Observation 1: The legacy partial retrivla is supported already and the legacy behaviour won’t change regardless of the introduction of the UE capability ID solution.
Observation 2: If the ID represents the full set capability of the UE, it makes no sense to support the filtered retrival.
Observation 3: Multiple IDs associated to different containers enable the report flexibility, however, more spec effort would be made for that the ID should be indicated with a RAT.
Observation 4: If there is only one ID linked to all the RATs, addition information would be needed to switch on/off the RAT(s).
Observation 5: SA2 is still discussing RAT related cases.
Observation 6: If NAS intialed change is to be considered for the UE capability ID design, single ID/multiple IDs are supposed to be considered.
Observation 7: if NAS initialled change is to be coupled with UE capability ID signalling, SA2 requirements are required.
Proposal 1: Only one ID associated to the full set of UE capabilities should be considered first.
Proposal 2: If only one ID is not acceptable in RAN2, per RAT type ID can be considered
Proposal 3: Besides the UE ID reporting, extra information could be added to achieve other functionality related to UE reporting.
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