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1. Abstract
This paper proposes how to address MUSIM capabilities negotiation requirements agreed by SA2.
2. Discussion
TS 23.401 states:
----------------------

4.3.33.1
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 4.3.33.2.

-
Paging Cause Indication for Voice Service, as described in clause 4.3.33.3.

-
Reject paging request, as described in clause 4.3.33.4.

-
Paging timing collision control, as described in clause 4.3.33.5.

-
Paging Restriction, as described in clause 4.3.33.6.

In the Attach procedure (as specified in clause 5.3.2.1), or in the Tracking Area Update procedure (as specified clause 5.3.3), 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 MME 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 MME shall indicate the support of Paging Restriction feature together with the support of either Connection Release feature or Reject Paging feature.

...
----------------------

and

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

5.11.3
UE Core Network Capability

...

If a UE operating two or more USIMs, supports and intends to use (see NOTE) one or more Multi-USIM features (see clause 4.3.33) in a PLMN, it shall indicate in the UE Core Network Capability for this USIM in this PLMN that it supports these one or more Multi-USIM features, i.e. by means of one or more of the Connection Release Supported, Paging Cause Supported, Reject Paging Request Supported, Paging Timing Collision Control Supported, and Paging Restriction 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

----------------------
5.3.2.1
E-UTRAN Initial Attach
...
1.
...


If the UE can proceed to attach, it initiates the Attach procedure by the transmission, to the eNodeB, of an Attach Request (IMSI or old GUTI, Old GUTI type, last visited TAI (if available), UE Core Network Capability, UE Specific DRX parameters, extended idle mode DRX parameters, UE paging probability information, Attach Type, ESM message container (Request Type, PDN Type, Protocol Configuration Options, Ciphered Options Transfer Flag, Header Compression Configuration), KSIASME, NAS sequence number, NAS-MAC, additional GUTI, P-TMSI signature, Voice domain preference and UE's usage setting, Preferred Network behaviour, MS Network Capability, Support for restriction of use of Enhanced Coverage, UE has UE Radio Capability ID assigned for the selected PLMN, Requested IMSI Offset) message together with RRC parameters indicating the Selected Network and the old GUMMEI.

...
17.
...

The new MME sends an Attach Accept (GUTI, TAI List, Session Management Request (APN, PDN Type, PDN Address, EPS Bearer Identity, Protocol Configuration Options, Header Compression Configuration, Control Plane Only Indicator, Connection Release Supported, Paging Cause Supported, Reject Paging Request Supported, Paging Restriction Supported, Paging timing collision control Supported), NAS sequence number, NAS-MAC, IMS Voice over PS session supported Indication, Emergency Service Support indicator, LCS Support Indication, Supported Network Behaviour, Service Gap Time, Enhanced Coverage Restricted, Indication for support of 15 EPS bearers per UE, PLMN-assigned UE Radio Capability ID, indication for PLMN-assigned UE Radio Capability ID deletion, Accepted IMSI Offset) message to the eNodeB. ...
...

If the Multi-USIM UE has indicated one or more Multi-USIM specific capabilities are supported in the UE Core Network Capability in step 1, the MME shall indicate whether the corresponding one or more Multi-USIM specific features described in clause 4.3.33 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, Reject Paging Request Supported, Paging Restriction Supported and Paging Timing Collision Control Supported indications. The MME shall indicate 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 MME indicated as being supported.

...
----------------------
and
----------------------
5.3.3.1
Tracking Area Update procedure with Serving GW change

...

20.....


The MME sends a TAU Accept (GUTI, TAI list, EPS bearer status, NAS sequence number, NAS-MAC, IMS Voice over PS session supported, Emergency Service Support indicator, LCS Support Indication, Supported Network Behaviour, Service Gap Time, Enhanced Coverage Restricted, Indication of support of 15 EPS bearers per UE, PLMN-assigned UE Radio Capability ID, indication for PLMN-assigned UE Radio Capability ID deletion, Accepted IMSI Offset, Connection Release Supported, Paging Cause Supported, Reject Paging Request Supported, Paging Restriction Supported, Paging Timing Collision Control Supported) message to the UE. If the active flag is set the MME may provide the eNodeB with Handover Restriction List. GUTI is included if the MME allocates a new GUTI. If the active flag is set in the TAU Request message the user plane setup procedure can be activated in conjunction with the TAU Accept message. If the DL Data Buffer Expiration Time for the UE in the MME has not expired, the user plane setup procedure is activated even if the MME did not receive the active flag in the TAU Request message. If the new MME receives the Downlink Data Notification message or any downlink signalling message while the UE is still connected, the user plane setup procedure may be activated even if the new MME did not receive the active flag in the TAU Request message. The procedure is described in detail in TS 36.300 [5]. The message sequence should be the same as for the UE triggered Service Request procedure specified in clause 5.3.4.1 from the step when MME establishes the bearer(s). The MME indicates the EPS bearer status IE to the UE. The UE removes any internal resources related to bearers that are not marked active in the received EPS bearer status. If the EPS bearer status information was in the TAU Request, the MME shall indicate the EPS bearer status to the UE. Handover Restriction List is described in clause 4.3.5.7 "Mobility Restrictions". The MME sets the IMS Voice over PS session supported as described in clause 4.3.5.8.


...


If the Multi-USIM UE has indicated one or more Multi-USIM specific Capabilities are supported in the UE Core Network Capability in step 2, the MME shall indicate whether the corresponding one or more Multi-USIM specific the features described in clause 4.3.33 are supported based on network capability and preference by the network (based on local network policy) by providing one or more of the Connection Release Supported, Paging Cause Supported, Reject Paging Request Supported, Paging Restriction Supported and Paging Timing Collision Control Supported indications. The MME shall indicate 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 MME indicated as being supported.

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

From TS 23.401 requirements above, the following observations can be derived:

Observation-1:
The following Multi-USIM features are specified in EPS: Connection release, Paging Cause Indication for Voice Service, Reject paging request, Paging timing collision control, Paging Restriction.
Observation-2:
When performing initial attach procedure or tracking area updating procedure other than the periodic tracking area update procedure:

-
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 MME 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 Paging Restriction only if MME indicates support of Connection release or Reject paging request.
Observation-4:
The UE shall only use Multi-USIM specific features that the MME indicated as being supported.
Observation-5:
The UE is allowed to include Requested IMSI Offset in initial attach procedure, i.e. even before knowing whether network supports the Paging timing collision control.
It is proposed to use apply the observation as follows:
Proposal-1:
In the initial attach procedure and tracking area updating procedure other than the periodic tracking area update procedure, 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 NAS signalling connection release, the paging indication for voice services, the reject paging request, the paging restriction, the paging timing collision control) 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 NAS signalling connection release, proposal-1 results to:

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

If the Multi-USIM UE operates two or more USIMs, supports and intends to use the NAS signalling connection release, then the UE shall set the NAS signalling connection release bit to "NAS signalling connection release supported" in the UE network capability IE of the ATTACH REQUEST message otherwise the UE shall not set the NAS signalling connection release bit to "NAS signalling connection release supported" in the UE network capability IE of the ATTACH REQUEST message.

------------
Proposal-2:
In the initial attach procedure and tracking area updating procedure other than the periodic tracking area update procedure, if the UE indicates support of one or more Multi-USIM features, the MME 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 NAS signalling connection release, proposal-2 results to:

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

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

------------
Proposal-3:
Add "UE using the 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 MME performs any action related to those Multi-USIM features. 
For the NAS signalling connection release, proposal-3 results e.g. to:

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

UE using the NAS signalling connection release: A UE which has indicated support of the NAS signalling connection release to the network which is indicating or has indicated support of the NAS signalling connection release to the UE, during the attach procedure or the tracking area updating procedure other than the periodic tracking area updating procedure.

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

and

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

5.5.3.2.2
Normal and periodic tracking area updating procedure initiation

...

If the UE using the 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 and the UE using the paging restriction may set the paging restriction preferences in the Paging restriction IE, in the TRACKING AREA UPDATE REQUEST message. In addition, the UE shall

-
set the "active" flag to 0 in the EPS update type IE; and

-
set the "signalling active" flag to 0 in the Additional update type IE, if the Additional update type IE is included.

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

Proposal-4:
The UE is allowed to include the Requested IMSI Offset in ATTACH REQUEST solely based on UE's support of the paging timing collision control definitions.
For the NAS signalling connection release, proposal-4 results e.g. to:

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

If the UE indicates support of the paging timing collision control, and needs to indicate an IMSI offset value to the network, the UE shall include the IMSI offset value in the Requested IMSI offset IE in the ATTACH REQUEST message.
------------

3. Conclusions

Observation-1:
The following Multi-USIM features are specified in EPS: Connection release, Paging Cause Indication for Voice Service, Reject paging request, Paging timing collision control, Paging Restriction.
Observation-2:
When performing initial attach procedure or tracking area updating procedure other than the periodic tracking area update procedure:

-
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 MME 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 Paging Restriction only if MME indicates support of Connection release or Reject paging request.
Observation-4:
The UE shall only use Multi-USIM specific features that the MME indicated as being supported.
Observation-5:
The UE is allowed to include Requested IMSI Offset in initial attach procedure, i.e. even before knowing whether network supports the Paging timing collision control.
Proposal-1:
In the initial attach procedure and tracking area updating procedure other than the periodic tracking area update procedure, 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 NAS signalling connection release, the paging indication for voice services, the reject paging request, the paging restriction, the paging timing collision control) 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 attach procedure and tracking area updating procedure other than the periodic tracking area update procedure, if the UE indicates support of one or more Multi-USIM features, the MME 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.
Proposal-3:
Add "UE using the 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 MME performs any action related to those Multi-USIM features. 

Proposal-4:
The UE is allowed to include the Requested IMSI Offset in ATTACH REQUEST solely based on UE's support of the paging timing collision control definitions.
4. Proposal

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