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1
Introduction
In this contribution, we discuss UE capability retrieval framework in NR. It is concluded that the option which uses an identifier of UE capability should be supported.
2
Discussion
2.1
UE capability retrieval framework for NR
In LTE, the UE capability is retrieved by the eNB using UE Capability Enquiry procedure. In Attach procedure, the eNB sends the UE capability to MME using S1 interface, and the UE capability is stored in MME. In the subsequent Idle to Active procedure, the MME sends the UE capability to the eNB in Initial Context Setup Request message. If the MME does not send it (MME does not have it), the eNB will perform the UE Capability Inquiry procedure.

One problem of the existing UE capability retrieval is that all the capabilities are sent over the air at every UE Capability Inquiry procedure although the UE capability may be the same among many UEs. For NR, we should try to reduce signalling overhead and storage of the UE capability. To realize this, the following was proposed in [1].

· The UE indicates a model identifier which identifies actual detailed UE capability
· The network has the association between the identifier and the UE capability
· If the network has the association, UE Capability Inquiry procedure will not be performed
· If the network does not have the association, UE Capability Inquiry procedure will be performed
Compared with current LTE mechanism, assuming that in most of the time the network has the association between a model identifier and the details UE capability, then the above mechanism would reduce the signalling overhead for retrieving the UE capability. This assumption is valid since in most cases since the NW can be aware of the association between model identifier and UE capability since typically there would be a connectivity testing for a certain model of UE before the UE is released in the market. Even for those UEs that do not go through official connectivity testing (e.g., MVNO UEs or SIM free UEs), the network would only need to perform one retrieval from one UE in order to create the relevant model identifier and UE capability data base. 

From memory size/ storage gain perspective, an significant reduction can be only be achieved if the maximum number of the model identifiers is less than the maximum number of attached/registered UEs that can be accommodated in the network. This is because the network does not need to store the UE capability per UE context but rather per UE model.
Observation 1: 
The Uu signalling overhead may be achieved if in most of the time the NW is aware of the association between model identifier and UE capability
Observation 2:
The storage gain may be achieved if the maximum number of model identifier is less than the maximum number of attached/registered UE in the network
Proposal1: If the following assumptions can be confirm, UE capability identification based on model identifier should be supported in NR.

· In most of the time NW is aware of the association between model identifier and UE capability

· Maximum of model identifier is less than the maximum numbers of attach/registered UE in the network.

2.2
Detailed for an identifier of UE capability
The following are some solutions to identify the UE capability:

1. Using a hash function over the UE capability

2. Using components of IMEI-SV, i.e., TAC + SVN

3. Using a newly defined identifier

Using hash function to identify the UE capability may have a risk that the same identifier indicates different UE capabilities because the hash function may produce the same result for 2 different UE variants. If this happens, it would necessitate additional signalling to report the problem to the network from the UE, and the network should retrieve the UE capability. Another solution is using TAC + SVN has no risk of confusion in identifying UE capabilities. However, there seems a possibility that different TAC + SVN identifiers may indicate the same UE capability. This would reduce the gain of using the identifier of the UE capability. Defining a brand new identifier may also bring difficulties on how and which organization should define the identifier.
From the procedure viewpoint, the UE should send the identifier to the network before S1 connection establishment in Attach procedure. There are two possible approaches to send it, AS message or NAS message. It depends on how to define the identifier of the UE capability, and whether the gNB needs the identifier. E.g. if the identifier is defined as TAC + SVN and the gNB does not need it, there may be no impact the current Attach procedure because the IMEI-SV including TAC + SVN would already been retrieved by NAS message before the S1 Initial UE Context Setup procedure is performed, unless the UE performs Emergency Attach and cannot be authenticated.  Figure 1 shows one example of existing procedure when the IMEISV is used to identify UE Capability.
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Figure1: One example of the NAS solution for using components of IMEI-SV.

Therefore we propose the following:
Proposal 2: RAN2 to discuss and conclude how to define an identifier which identifies actual detailed UE capability.
3
Conclusion
In this contribution we made the following observations:
Observation 1: 
The Uu signalling overhead may be achieved if in most of the time the NW is aware of the association between model identifier and UE capability

Observation 2:
The storage gain may be achieved if the maximum number of model identifier is less than the maximum number of attached/registered UE in the network

Based on the discussion we propose the following:
Proposal1: If the following assumptions can be confirm, UE capability identification based on model identifier should be supported in NR.

· In most of the time NW is aware of the association between model identifier and UE capability

· Maximum of model identifier is less than the maximum number of attach/registered UE in the network.

Proposal2: RAN2 to discuss and conclude how to define an identifier which identifies actual detailed UE capability.
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