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1 Introduction
In the last RAN2 meeting, the UE capability signaling optimization using UE capability ID has been discussed and the following agreement has been reached:  
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 will further discuss UE capability ID report based on the agreement above. 
2 Discussion
2.1 Key aspects to support UE capability ID report 

Whether UE capability ID directory is stored in RAN or CN 
Usually, the storage resources in gNB are limited, therefore it is not reasonable to always assume the gNB would store the full UE capability ID directory for all the UE attached in the network. This would require the CN to keep a full capability ID dictionary at least for the UEs attached in the network. 
Proposal 1: CN is required to keep a full capability ID dictionary (mapping relation between capability ID and radio capability set) at least for the UEs attached in the network.
In RAN side, the capability ID dictionary is also useful due to the following reasons:

1) It could be used to reduce the requirement for storage resources if multiple CONNECTED UE or INACTIVE UE share the same capability ID.
2) It could be used to reduce the radio capability transfer on network interfaces.

3) It could allow the gNB to prepare the radio resources even before Initial Context Setup request, where the UE capability is carrier in legacy procedure.

Therefore, the UE capability ID dictionary in the gNB side shall also be supported. However, the UE capability ID dictionary in RAN side should be maintained in best effort mode. Actually, the gNB would maintain the UE radio capability set and capability ID for RRC_CONNECTED and RRC_INACTIVE UE naturally. It is up to the gNB to increase the size of the dictionary in the RAN side, according to the storage capacity in gNB to store more radio capability set and capability ID for IDLE UEs, and anyway up to eNB implementation.
Proposal 2: a best effort mode UE capability ID dictionary in RAN side shall be supported at least for the UEs in RRC_CONNECTED and RRC_INACTIVE.
Whether the UE capability ID is carried by NAS or RRC
Since it is suggested that both RAN and CN maintain the mapping relation between UE capability ID and UE radio capability set, there are two options for the UE to report the capability ID:

Option1: the UE reports the capability ID in RRC and the gNB indicates the capability ID to the CN

Option2: the UE reports the capability ID in NAS and the gNB indicates the capability ID to gNB.

We prefer the option 1 based on the following reasons:

1) it provides the possibility that the gNB could prepare the radio resources in advance based on UE capability even before Initial Context Setup Request is received from CN where UE capability is carrier in legacy procedure
2) the gNB could use this information to avoid the UE capability transfer in NG interface, for example, if the gNB already know the capability ID, it could prevent the CN to push UE radio capability in the Initial Context Setup Request message
Proposal 3: UE report capability ID in RRC and gNB indicates the capability ID to the CN.

Which RRC message is used to carry UE capability ID 
From the network perceptive, the UE should report the capability ID as early as possible, and the network could use the capability to configure the UE specific radio resources. Since the mg3 has very limited message size, the first message to report UE capability ID should be msg5. In the email discussion [103bis#12] some companies raised the security concern of including UE capability ID in msg5, however it should be noted that even the UE Capability Enquiry/UE Capability Information messages are allowed to be sent before security activation.
In addition, to avoid that the UE reports capability ID towards the network which doesn’t support the capability ID. The report of UE capability ID in msg5 shall be in control of the network. For example, the network could allow the UE to report capability ID in msg5 by msg4 or system information. 
Proposal 4: RRC Connection Setup Complete is used for UE capability ID report.

Proposal 5: the UE capability ID report in msg5 shall be controlled by the network.

2.2 Signalling procedure to support UE capability ID report 
Based on the proposals above, the CN capability ID dictionary should be a super set of RAN capability ID dictionary. Therefore, we could have the following three scenarios when the UE capability ID is reported:
Scenario 1: the gNB knows the UE capability and CN also know that

In this case, the gNB could indicate to CN the UE capability ID and the information indicating that UE capability has been known in gNB since the transmission of the initial UE message, so the capability push in initial context setup is not necessary.
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Figure 1: Scenario1- both the gNB and CN know the UE capability ID

Scenario 2: the gNB doesn’t know the UE capability but CN knows that

In this case, the gNB indicate to CN the UE capability ID and CN retrieves the UE radio capability based on the UE capability ID and push the UE radio capability to gNB in Initial Context Setup message.
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Figure 1: Scenario 2 - the gNB doesn’t know the UE capability but CN knows that
Scenario 3: neither the gNB nor the CN know the UE capability ID

In this case, the gNB indicate to CN the UE capability ID and CN fail to retrieve the UE radio capability. Then CN sends Initial Context Setup message to gNB without capability, the gNB would initiate the UE capability enquiry as in the legacy procedure and transfers the UE radio capability to CN after that.
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Figure 3: Scenario 3 - neither the gNB nor the CN knows the UE capability ID
Proposal 6: capture the signaling procedures for capability ID report into the TR.
3 Conclusions
The paper discussed on the signalling procedure to support UE capability ID/capability report and propose: 
Proposal 1: CN is required to keep a full capability ID dictionary (mapping relation between capability ID and radio capability set) at least for the UEs attached in the network.
Proposal 2: a best effort mode UE capability ID dictionary in RAN side shall be supported at least for the UEs in RRC_CONNECTED and RRC_INACTIVE.
Proposal 3: UE report capability ID in RRC and gNB indicates the capability ID to the CN.

Proposal 4: RRC Connection Setup Complete is used for UE capability ID report.

Proposal 5: the UE capability ID report in msg5 shall be controlled by the network.

Proposal 6: capture the signaling procedures for capability ID report into the TR.
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