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1 Introduction

The interim agreement reached by SA2 on Key Issue #15 (“NextGen Core support for IMS”) is as follows:
· “NGS shall support IMS multimedia services, including emergency call.

“NOTE:
If there are scenarios where NR cannot support IMS multimedia services, [they are] expected to be identified by RAN WG(s). If such a scenario is identified, intra-NGS RAT/frequency change and/or inter-system mobility procedures to EPS (LTE) defined for EPS-NGS interworking are needed.” [1]
We will analyze the RAN3 impacts of this agreement and propose an addition to the NR TR [2].
2 Discussion
In order to support IMS services, the NGS needs the appropriate information on UE radio capability. This information indicates the RATs that the UE supports (e.g. power class, frequency bands, etc.); it could be quite large, and it is not subject to change.
2.1 UE Radio Capability Handling in LTE

In LTE the MME stores this information during ECM-IDLE state, and may send its most up to date UE radio capability information to the eNB in the INITIAL CONTEXT SETUP REQUEST message, unless the UE is performing an Attach or Tracking Area Update procedure [3]. If the latter is true, the E-UTRAN requests the radio capability information from the UE itself and sends it to the MME in the UE CAPABILITY INFO INDICATION message (dedicated Class 2 procedure). The MME may also initiate a UE Radio Capability Match procedure to request the E-UTRAN to verify whether the UE radio capabilities are compatible with the network configuration for voice continuity. [3]
So, to briefly summarize, at least three S1AP procedures
 can convey the UE capability information in LTE: [4]
· The Initial Context Setup procedure (Class 1);

· The UE Radio Capability Match procedure (Class 1);

· The UE Capability Information Indication procedure (Class 2).
Observation 1: UE Radio Capability handling in LTE involves 3 S1AP procedures.
2.2 UE Radio Capability Handling in NR
Given the previously mentioned SA2 agreement [1], it seems appropriate to adopt the same approach for NR as for LTE.
The UE radio capability indication can be included in the INITIAL CONTEXT SETUP REQUEST, and a Voice Support Match indication can be included in the corresponding response message. The resulting flow is shown in Figure 1 below.
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Figure 1 NR UE radio capability handling in Initial Context Setup.

With this solution, UE radio capability handling is coupled with UE context setup. The advantage is that no additional procedures are needed.

Observation 2: By handling UE radio capability with initial context setup, no additional procedures are needed when setting up UE context.
We then need a dedicated procedure, triggered by the NGC, to request the gNB to check whether the UE radio capability is compatible with the network configuration for voice continuity. The NG procedure, similar to the S1AP UE Radio Capability Match procedure, is shown in Figure 2 below.
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Figure 2 NR UE radio capability handling through a dedicated procedure.

Observation 3: Using a dedicated procedure allows more flexible handling of UE radio capability information.
Proposal 1: Introduce a new UE Radio Capability Match procedure and at the same time allow radio capability to be signaled in the Initial Context Setup procedure.

In case of UE attach and Tracking Area Update, the NGC may not have up-to-date UE radio capability information; the gNB then needs to provide it to the NGC. A dedicated Class 2 procedure, shown in Figure 3, is needed.
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Figure 3 NR UE Capability Info Indication from the gNB.

Proposal 2: Introduce a dedicated Class 2 UE Capability Info Indication procedure, to be used at UE attach and Tracking Area Update.
3 Conclusions and Proposals
We have briefly analyzed UE radio capability handling in LTE and NR and explored how it could be performed in the NG interface. Our proposals are summarized below.
Proposal 1: Introduce a new UE Radio Capability Match procedure and at the same time allow radio capability to be signaled in the Initial Context Setup procedure.

Proposal 2: Introduce a dedicated Class 2 UE Capability Info Indication procedure, to be used at UE attach and Tracking Area Update.
Proposal 3: Discuss and agree the pCR in [5].
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� UE radio capability information can also be conveyed by other S1AP procedures (e.g. Paging).





