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1
Discussion
Key Issue #2 aims at addressing the following aspects:

1.
Study whether there are support for service continuity (assuming PSA may reside in either PLMN or in the NPN) between PLMN and NPN (SNPN or PNI-NPN) with overlapping radio coverage areas;


2.
Study means to enable a UE to receive data services from one network (e.g. NPN), and paging as well as data services from another network (e.g. PLMN) simultaneously.

NOTE:
The data service from NPN can be the low latency and high data rate service while serving massive number of UEs in a small area, e.g. the integrated audience multicast service in large live production events, such as music festivals (such as those listed in TS 22.263 [3] Table 6.3.1-1: Performance requirements for low latency deterministic periodic traffic with multicast service). It is assumed that the FS_IIoT will cover aspects to enable low latency data services, and that FS_5MBS will cover aspects to enable low latency multicast downlink services, while the scope of the FS_eNPN is to enable these services while the UE is using two networks e.g. NPN and PLMN.
The first objective is already addressed by other solutions in TR 23.700-07 (e.g. Solution #1, Solution #2).

For the second objective we assume that “receive data services” implies bidirectional data transmission, even if the majority of the data may be directed in the downlink.

To allow the UE to simultaneously transmit and receive data over two different networks (e.g. NPN and PLMN) would require a Dual Rx / Dual Tx capability in the UE.

If the UE does not have such a Dual Rx / Dual Tx capability, then the UE would have to suspend the data service in one network (e.g. NPN) while receiving data service in the other network (e.g. PLMN) and then return to the first network once the acitivity in the second network is terminated. Such suspension of data transmission/reception in one network to allow the UE to perform some activity in the other network, as well as the return to the first network, is studied in FS_MUSIM (TR 23.761 [xx]) as part of Key Issue #3 “Coordinated leaving”.
If the UE has only Single Rx / Single Tx capability, then even the delivery of paging information from the second network while the UE is receiving service in the first network may pose a problem. The FS_MUSIM studies system enhancements to deliver information to the UE about a pending MT service under Key Issue #2 “Enabling of paging reception”.

If the UE has a Dual Rx / Single Tx capability, then it is able to receive the paging information from the second network with no network assistance. However, even in this case the paging information may need to be enhanced to allow the UE to make an educated decision whether to leave the first network and respond to the paging in the second network, or disregard the paging. This type of issues is studied in FS_MUSIM as part of Key Issue #1 “Handling of Mobile Terminated service”.
Currently the FS_MUSIM scope is restricted to devices using PLMN services via PLMN network, as indicated in the following NOTE in the Stage 1 WID (SP-190309):
NOTE 1:  The focus of the study is for devices using PLMN services via PLMN network and both USIMs are provided by the same or different MNOs. 
Furthermore the name of the FS_MUSIM study implies that the UE credentials are stored on a USIM, which is not necessarily the case for UE accessing an SNPN.
However, from technical perspective there is no reason why the solutions designed in the FS_MUSIM study could not apply to the case where either or both networks in KI#2 of the present TR is an SNPN. None of the solutions in TR 23.761 has a technical dependency on the UE credentials being stored in a USIM or on Network ID being a PLMN ID.
It is proposed to consider extending the scope of FS_MUSIM to clarify that a UE in a multi-USIM device can connect to either a PLMN or to an SNPN. This scope extension is purely administrative with no technical consequences.

It is noted that by doing so, the UE will be assisted in obtaining information about paging by another network and will be able to perform coordinated leaving.
However, for simultaneous service reception (including simultaneous transmission and reception) with both networks the UE would still need a Dual Rx / Dual Tx capability.

2
Proposal

It is proposed to update TR 23.700-07 as indicated below.
* * * * Start of Change * * * *
6.X
Solution #X: MUSIM-based solution
6.X.1
Introduction

The solution addresses Key Issue #2 “NPN support for Video, Imaging and Audio for Professional Applications (VIAPA)”. Specifically, it addresses the second objective in KI#2:


2.
Study means to enable a UE to receive data services from one network (e.g. NPN), and paging as well as data services from another network (e.g. PLMN) simultaneously.

The proposed solution refers to the FS_MUSIM study (TR 23.761 [xx]) and requires no standardization other than extending the scope of FS_MUSIM to allow for a UE in a Multi-USIM device to be an SNPN subscriber.

6.X.2
Functional Description

For the second objective in KI#2 it is assumed that “receive data services” implies bidirectional data transmission, even if the majority of the data may be directed in the downlink.

To allow the UE to simultaneously transmit and receive data over two different networks (e.g. SNPN and PLMN) would require a Dual Rx / Dual Tx capability in the UE.

If the UE does not have such a Dual Rx / Dual Tx capability, then the UE would have to suspend the data service in one network (e.g. NPN) while receiving data service in the other network (e.g. PLMN) and then return to the first network once the acitivity in the second network is terminated. Such suspension of data transmission/reception in one network to allow the UE to perform some activity in the other network, as well as the return to the first network, is studied in FS_MUSIM (TR 23.761 [xx]) as part of Key Issue #3 “Coordinated leaving”.

If the UE has only Single Rx / Single Tx capability, then even the delivery of paging information from the second network while the UE is receiving service in the first network may pose a problem. The FS_MUSIM study considers related system enhancements to deliver information to the UE about a pending MT service as part of Key Issue #2 “Enabling of paging reception”.

If the UE has a Dual Rx / Single Tx capability, then it is able to receive the paging information from the second network with no network assistance. However, even in this case the paging information may need to be enhanced to allow the UE to make an educated decision whether to leave the first network and respond to the paging in the second network, or disregard the paging. This type of issues is studied in FS_MUSIM as part of Key Issue #1 “Handling of Mobile Terminated service”.

Currently the FS_MUSIM scope is restricted to devices using PLMN services via PLMN network, as indicated in the following NOTE in the Stage 1 WID (SP-190309):

NOTE 1:  The focus of the study is for devices using PLMN services via PLMN network and both USIMs are provided by the same or different MNOs. 
Furthermore the name of the FS_MUSIM study implies that the UE credentials are stored on a USIM, which is not necessarily the case for UE accessing an SNPN.

However, from technical perspective there is no reason why the solutions under discussion in the FS_MUSIM study could not apply to the case where either or both networks in KI#2 of the present TR is an SNPN. None of the solutions in TR 23.761 has a technical requirement for the UE credentials to be stored in a USIM or for the Network IDs to be PLMN IDs. Actually, in TR 23.761 clause 4.2 there is an architectural requirement that the MUSIM solutions shall not require any network coordination:

-
The solutions shall not require network coordination for the case where the multiple USIMs in the Multi-USIM device are served by different serving networks.

To address KI#2 in TR 23.700-07 it is proposed to consider extending the scope of FS_MUSIM to clarify that a UE in a multi-USIM device can connect to either a PLMN or to an SNPN. This scope extension is purely administrative and it is expected that there will be no technical consequences.

It is noted that by supporting MUSIM capabilities, a VIAPA device will be assisted in obtaining information about paging by another network (e.g. PLMN) while receiving service from another network (e.g; SNPN) and will be able to perform coordinated leaving.

However, for simultaneous service reception (including simultaneous transmission and reception) from both networks the UE would still need a Dual Rx / Dual Tx capability.

6.X.3
Procedures

No new procedures.

6.X.4
Impacts on services, entities and interfaces

No new system impact compared to FS_MUSIM.

The scope of FS_MUSIM study needs to be extended to include the case where one or more UEs in a Multi-USIM device is an SNPN subscriber.
* * * * End of Change * * * *
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