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Introduction
At the last RAN2#103Bis meeting, following agreements were made [1]:
	Agreements

1
In order to focus the work, RAN2 study that addresses UE capability ID based solutions should first consider solutions applicable for 5GS, if CN is involved (and can later consider whether they might be applicable for EPS)

2
To make the solutions for UE capability signalling optimization that are based on segmentation/compression mechanisms over the air CN agnostic.

3
For solutions that are based on UE capability IDs, RAN2 should first consider the case where NR is the master node. As a second step, solutions for NR should then be adapted to work in the LTE is master node.

4
For mechanisms that relate to segmentation/compression, the scope of the SI should first consider the case of transmission of UE capabilities over NR RRC. As a second step, solutions for NR should then be adapted to work in the LTE RRC.


	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


In this contribution, we discuss several solutions to handle size of UE capability reporting in NR. 
Discussion
RAN2 has discussed about UE capability signalling [2]. Main issues are that which layer signalled the UE capability ID to the network and which message can be used to carry the UE capability ID. For the first issue, UE capability ID would be carried in RRC or NAS signalling. If the UE capability ID is signalled by RRC, The size of AS capability can be handled by RAN level only. This solution is separated from NAS behaviour. It is more easily able to compatible with the legacy capability reporting principle which means that the independent capability is reported by AS and NAS. Thus, we think that RRC signalling is efficient to carry the UE capability ID unless the UE capability ID represents the unified capability information i.e. both AS and NAS capability.
If the RAN2 agree to use RRC signalling to carry UE capability ID, RAN2 needs to consider which message can be used to carry the UE capability ID i.e. the latter issue. Some companies have proposed that MSG5 can be an option to carry the UE capability ID. However, in our view, using MSG5 need to be discussed more before making decision. Firstly there is no assumption or agreement that the UE capability ID is unique value or pre-determined/pre-configured value from the network and the UE. If the UE capability ID is just created by UE only and there is no rule to make the UE capability ID between the network and the UE, the network cannot find or fine wrong capability mapping information using reported capability ID even though the network has the UE’s capability information. Thus, RAN2 needs to discuss how the UE capability ID is recognized by the network. Hence we propose that an appointed rule to report UE capability ID is needed. It will be very clear if the network provide one or more reference UE capability ID.
Proposal 1: When reporting UE capability ID, the appointed ID should be used to be recognized by the network.
In addition, considering basic principle of the UE capability reporting is that the gNB will not request the UE capability if the network has the UE context vice versa. Then, even though the UE report a UE capability ID which is able to be recognized by the network, the reporting capability ID can be useless if the network is able to know the UE context without the UE capability ID. Absolutely, if the network doesn’t have the UE context, the gNB will request the UE capability after entering RRC Connection and the UE may report the UE capability ID via UE capability information reporting. Therefore, in our view, sending the UE capability ID in MSG5 can be not much efficient solution in most of cases.
Observation 1: It is not efficient to send UE capability ID during establishing RRC Connection except the case of having no UE context from the network.
To further consider the efficiency of sending the UE capability ID during establishing RRC Connection, RAN2 also need to consider partial capability retrieval. We think that the partial capability retrieval solution is already implemented so that the UE capability ID based partial capability retrieval is also needed to discuss. If the UE capability ID represents not full of UE capability or the UE capability can be changed later, reporting the UE capability during establishing RRC Connection can be efficient. However to support more signalling efficiency, the UE capability is rather to be reported after the network request. For example, even though the network has context for a UE which is trying to establish RRC Connection, the network need to know more capability information based on the stored UE capability. Then the network request UE capability ID which is appointed and able to be recognized in MSG4, the UE send the UE capability ID in MSG5.

Observation 2: It is efficient to send UE capability ID during establishing RRC Connection if followings are available: 

- The UE can report the UE capability ID for partial capability.
- The network request the UE capability ID before RRC Connection.
Proposal 2: RAN2 is asked to support the ID based partial capability reporting.
Lastly, to provide network operation flexibility or UE’s signalling efficiency, partial capability retrieval with delta reporting based on the UE capability ID can be good solution. There may be some cases that further capability information is needed even though the network received the UE capability before e.g. NAS initiated change, no reported full capability. Then, the additional capability information would not be a UE capability ID. If the UE is able to support delta reporting, the additional capability reporting can be simple based on one reference UE capability ID or the reported UE capability ID.
Proposal 3: RAN2 is asked to support delta based UE capability ID reporting.
Conclusion

In conclusion, we propose the followings: 
Observation 1: It is not efficient to send UE capability ID during establishing RRC Connection except the case of having no UE context from the network.
Observation 2: It is efficient to send UE capability ID during establishing RRC Connection if followings are available: 

- The UE can report the UE capability ID for partial capability.
- The network request the UE capability ID before RRC Connection.
Proposal 1: When reporting UE capability ID, the appointed ID should be used to be recognized by the network.
Proposal 2: RAN2 is asked to support the ID based partial capability reporting.
Proposal 3: RAN2 is asked to support delta based UE capability ID reporting.
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