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1. Abstract
This paper proposes how to address MUSIM capabilities negotiation requirements agreed by SA2.
2. Discussion
TS 23.501 states:
----------------------

5.38.1
General

A network and a UE may support one or more of the following enhancements for Multi-USIM UE operation:

-
Connection release as described in clause 5.38.2;

-
Paging Cause Indication for Voice Service, as described in clause 5.38.3;

-
Reject paging request, as described in clause 5.38.4;

-
Paging Restriction, as described in clause 5.38.5.

In the Registration procedure (as specified in clause 4.2.2.2.2), when a Multi-USIM UE has more than one USIM active, supports and intends to use one or more Multi-USIM specific features, it indicates to the AMF the corresponding Multi-USIM feature(s) are supported. Based on the received indication of supported Multi-USIM features from the UE, the AMF shall indicate to the UE the support of the Multi-USIM features based on the Multi-USIM features supported by network and any preference policy by the network, if available. When a UE turns to have only one USIM active from a Multi-USIM UE that previously indicated to the network for the USIM with supported Multi-USIM feature(s), the UE shall indicate all the Multi-USIM features are not supported to the network for the USIM. The AMF shall indicate the support of Paging Restriction feature together with the support of either Connection Release feature or Reject Paging feature.

...

----------------------

and

----------------------

5.4.4a
UE MM Core Network Capability handling

...

If a UE operating two or more USIMs, supports and intends to use (see NOTE 1) one or more Multi-USIM features (see clause 5.38) in a PLMN for a USIM, it shall indicate in the UE 5GMM Core Network Capability for this USIM in this PLMN that it supports these one or more Multi-USIM features with the following indications:

-
Connection Release Supported.

-
Paging Cause Supported.

-
Paging Restriction Supported.

-
Reject Paging Supported.

Otherwise, the UE with the capabilities of Multi-USIM features shall indicate these one or more Multi-USIM features are not supported.

A UE not operating two or more USIMs shall indicate the Multi-USIM features are not supported.

NOTE:
It is not necessary for a UE operating two or more USIMs to use Multi-USIM features with all USIMs.

----------------------
and TS 23.502 states:
----------------------
4.2.2.2.2
General Registration

...

21.
...


If the Multi-USIM UE has indicated support for one or more Multi-USIM Specific Capabilities in the UE 5GMM Core Network Capability in step 1, the AMF shall indicate to the Multi-USIM UE whether the corresponding one or more Multi-USIM specific features described in clause 5.38 of TS 23.501 [2] are supported, based on network capability and preference by the network (i.e. based on local network policy), by providing one or more of the Connection Release Supported, Paging Cause Supported, Paging Restriction Supported and Reject Paging Supported indications. If the Multi-USIM UE has indicated support for the Paging Cause feature, the AMF supporting the Paging Cause shall include an indication in the N2 message that the UE supports the Paging Cause feature. The AMF indicates the Paging Restriction Supported together with either Connection Release Supported or Reject Paging Request Supported. The UE shall only use Multi-USIM specific features that the AMF indicated as being supported.

...

----------------------
From TS 23.501 and TS 23.502 requirements above, the following observations can be derived:

Observation-1:
The following Multi-USIM features are specified in 5GS: Connection release, Paging Cause Indication for Voice Service, Reject paging request, Paging Restriction.
Observation-2:
When performing initial registration or mobility registration update:

-
if the Multi-USIM UE operates two or more USIMs, supports and intends to use one or more Multi-USIM features in a PLMN, the UE indicates for this USIM in this PLMN that the UE supports one or more Multi-USIM features. 
-
if the Multi-USIM UE does not operate two or more USIMs, the UE does not indicate that the Multi-USIM features are supported.

Observation-3:
If the UE indicates support of one or more Multi-USIM features, the AMF indicates whether the corresponding Multi-USIM features are supported based on network capability and preference by the network (i.e. based on local network policy). Furthermore, AMF can indicate support of Paging Restriction only if AMF indicates support of Connection release or Reject paging request.
Observation-4:
The UE shall only use Multi-USIM specific features that the AMF indicated as being supported.
It is proposed to use apply the observation as follows:
Proposal-1:
In the initial registration and the mobility registration update, performed for a USIM, the Multi-USIM UE which operates two or more USIMs, supports and intends to use one or more Multi-USIM features (the N1 NAS signalling connection release, the paging indication for voice services, the reject paging request, the paging restriction) for the USIM, indicates supports one or more Multi-USIM features. Furthermore, given that paging restrictions can be provided only when the UE requests NAS signalling connection release or rejects paging, UE can indicate support of the paging restriction only if UE indicates support of the NAS signalling connection release, the reject paging request, or both.
For the N1 NAS signalling connection release, proposal-1 results to:

------------

If the Multi-USIM UE operates two or more USIMs, supports and intends to use the N1 NAS signalling connection release, then the UE shall set the N1 NAS signalling connection release bit to "N1 NAS signalling connection release supported" in the 5GMM capability IE of the REGISTRATION REQUEST message otherwise the UE shall not set the N1 NAS signalling connection release bit to "N1 NAS signalling connection release supported" in the 5GMM capability IE of the REGISTRATION REQUEST message.
------------
Proposal-2:
In the initial registration and the mobility registration update, if the UE indicates support of one or more Multi-USIM features, the AMF indicates whether the corresponding Multi-USIM features are supported based on network capability and preference by the network (i.e. based on local network policy). Furthermore, MME can indicate support of the paging restriction only if MME indicates support of the NAS signalling connection release, the reject paging request, or both.
For the N1 NAS signalling connection release, proposal-2 results to:

------------

If the UE indicates support of the N1 NAS signalling connection release in the REGISTRATION REQUEST message and the network supports the N1 NAS signalling connection release based on network capability and preference, then the AMF shall set the N1 NAS signalling connection release bit to "N1 NAS signalling connection release supported" in the 5GS network feature support IE of the REGISTRATION ACCEPT message.

------------
Proposal-3:
Add "UE using the N1 NAS signalling connection release", "UE using the paging indication for voice services", "UE using the reject paging request", "UE using the paging restriction", "UE using the paging timing collision control" definitions" and use those definition whenever the UE or the AMF performs any action related to those Multi-USIM features. 
For the N1 NAS signalling connection release, proposal-3 results e.g. to:

------------

UE using the N1 NAS signalling connection release: A UE which has indicated support of the N1 NAS signalling connection release to the network which is indicating or has indicated support of the N1 NAS signalling connection release to the UE, during the registration procedure for initial registration or the registration procedure for mobility registration update.

------------

and

------------

5.5.1.3.2
Mobility and periodic registration update initiation

...

If the UE using the N1 NAS signalling connection release requests the network to release the NAS signalling connection, the UE shall set Request type to "NAS signalling connection release" in the UE request type IE, set the Follow-on request indicator to "No follow-on request pending" and the UE using the paging restriction may set the paging restriction preferences in the Paging restriction IE in the REGISTRATION REQUEST message. In addition, the UE shall not include the Uplink data status IE or the Allowed PDU session status IE in the REGISTRATION REQUEST message.

------------

3. Conclusions

Observation-1:
The following Multi-USIM features are specified in 5GS: Connection release, Paging Cause Indication for Voice Service, Reject paging request, Paging Restriction.
Observation-2:
When performing initial registration or mobility registration update:

-
if the Multi-USIM UE operates two or more USIMs, supports and intends to use one or more Multi-USIM features in a PLMN, the UE indicates for this USIM in this PLMN that the UE supports one or more Multi-USIM features. 
-
if the Multi-USIM UE does not operate two or more USIMs, the UE does not indicate that the Multi-USIM features are supported.

Observation-3:
If the UE indicates support of one or more Multi-USIM features, the AMF indicates whether the corresponding Multi-USIM features are supported based on network capability and preference by the network (i.e. based on local network policy). Furthermore, AMF can indicate support of Paging Restriction only if AMF indicates support of Connection release or Reject paging request.
Observation-4:
The UE shall only use Multi-USIM specific features that the AMF indicated as being supported.
Proposal-1:
In the initial registration and the mobility registration update, performed for a USIM, the Multi-USIM UE which operates two or more USIMs, supports and intends to use one or more Multi-USIM features (the N1 NAS signalling connection release, the paging indication for voice services, the reject paging request, the paging restriction) for the USIM, indicates supports one or more Multi-USIM features. Furthermore, given that paging restrictions can be provided only when the UE requests NAS signalling connection release or rejects paging, UE can indicate support of the paging restriction only if UE indicates support of the NAS signalling connection release, the reject paging request, or both.
Proposal-2:
In the initial registration and the mobility registration update, if the UE indicates support of one or more Multi-USIM features, the AMF indicates whether the corresponding Multi-USIM features are supported based on network capability and preference by the network (i.e. based on local network policy). Furthermore, AMF can indicate support of the paging restriction only if AMF indicates support of the NAS signalling connection release, the reject paging request, or both.
Proposal-3:
Add "UE using the N1 NAS signalling connection release", "UE using the paging indication for voice services", "UE using the reject paging request", "UE using the paging restriction", "UE using the paging timing collision control" definitions" and use those definition whenever the UE or the AMF performs any action related to those Multi-USIM features. 
4. Proposal

It is proposed to discuss the above and agree related CR C1-21ABCD. 
