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Abstract of the contribution: This contribution discusses the need for network-based coordination between the multiple USIMs of a multi-USIM device.
1
Discussion
Following Stage 1 requirement, the following architectural requirements and assumptions were agreed at SA2#135:

a)
The 3GPP system shall treat each registration from the USIMs of a Multi-USIM devices independently.

b)
Each registered USIM in a Multi-USIM device shall be associated with a dedicated IMEI/PEI. […]
c)
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.
The meaning of registration is presumably well understood in SA2 and encompasses the full corresponding management thereof. 
Observation 1: treating each registration independently implies independent registration management for each registration.

Given point b) the following observation is made

Observation 2: a multi-USIM device with N USIMs is equivalent to N distinct UEs in the network.

As of the inception of 5GS, the only scenario where registrations (though with independent state machines) are linked – though not fully coordinated – is the case of concurrent 3GPP access and non-3GPP access from the same UE (same USIM) in a PLMN. In this case, the UE 3GPP and non-3GPP registrations are always
 managed by the very same AMF with the UE identified with a single 5G-GUTI over both accesses (and a single PEI being used): A UE simultaneously connected to the same 5G Core Network of a PLMN over a 3GPP access and a non-3GPP access shall be served by a single AMF in this 5G Core Network.
Observation 3: The 5GS design allows concurrent access to the same PLMN over 3GPP access and non-3GPP access with specific 3GPP and non-3GPP registrations, for a single UE (hence USIM), through the very same AMF. 
Now with multi-USIM devices, there is obviously NO requirement that the corresponding UEs, if served by the same PLMN, shall be served by the very same AMF in the 5G Core Network. And even if it were the case, these would still be different UEs which would suggest some additional mechanisms would be required to identify the UEs belong to the very same physical device so some form of coordination could take place (given obviously PEI cannot be used for this purpose, and SUPI, even if potentially the same, would not be applicable either).
Furthermore, a fundamental characteristic of the 5G System is network slicing. As part of network slicing, an AMF is selected according to the slices (S-NSSAIs) the UE is expecting to use. With a multi-USIM device with UEs/USIMs served by the same PLMN, it is expected that the slices a particular UE (USIM) of this device would request would typically not be the same as the slices a different UE (USIM) in the same device would request simply because these USIMs will point to different subscriptions, different usage criteria etc. For instance one UE/USIM could be for private use, another UE/USIM for professional use, or one UE/USIM could be the primary UE/USIM for voice (voice centric UE), another UE/USIM the primary UE/USIM for data (data centric UE) etc.
Observation 4: that N UEs corresponding to the N USIMs of a multi-USIM device, when served by the same PLMN, be served by the very same AMF in this PLMN is purely fortuitous and certainly not the norm. Making any network-based optimization under this premise is therefore not justified.

Observation 5: conversely to observation 4, enforcing that N UEs corresponding to the N USIMs of a multi-USIM device when served by the very same PLMN shall or should be served by the very same AMF would also require considerable additional complexity esp. in view on network slicing that is not justified, considering the very limited gain (if any that is) this would provide.

It remains that only the multi-USIM device itself is able to coordinate its operation amongst the various USIMs, as is required in existing implementations already. 
The sourcing companies would also like to reiterate the importance of keeping MuSIM work very simple with minimum impact on networks so it can effectively be used as an alternative to proprietary solutions. The SID objectives were drafted and approved precisely with this in mind. 

Proposal 1: No network-based coordination shall be specified for the multiple USIMs of a Multi-USIM device, regardless whether these USIMs are served by the same or different serving networks in the same or different cells. 

A pCR is provided hereafter. A draft LS to TSG RAN is also provided in [2].
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**** FIRST CHANGE ****

4.2
Architectural Assumptions

The following architectural assumptions apply:

-
The study shall focus on Dual-USIM devices, the expectation being that the enablers for Dual-USIM devices will also apply to Multi-USIM devices.

-
The study shall consider all of the following cases:

-
UE connected over 3GPP Access with EPS on one USIM and 5GS on the other USIM.

-
UE connected over 3GPP Access with EPS on both USIMs.

-
UE connected over 3GPP Access with 5GS on both USIMs.

NOTE 1:
The use of "3GPP Access" above is related to issues that can occur due to concurrent transmission and/or reception in Multi-USIM device via two or more 3GPP RATs.

-
Specific to Dual-USIM devices the study shall focus on Single Rx / Single Tx UEs and Dual Rx / Single Tx UEs.

NOTE 2:
Dual Rx allows the Dual-USIM device to simultaneously receive traffic from two networks. Single Rx allows the Dual-USIM device to receive traffic from one network at one time. Single Tx allows the Dual-USIM device to transmit traffic to one network at one time.

-
The Multi-USIM device shall handle Emergency calls using TS 22.101 [5] clause 10.9 as a basis. 

-
The problem statement is common to 5GS and EPS, but the solutions for 5GS and EPS need not be the same.

-
The system enablers for Multi-USIM devices are expected to apply for the cases where the multiple USIMs are owned by the same or by different MNOs.

NOTE 3:
While the solutions developed as part of this study might also be applicable to DR-mode (single USIM) interworking between 5GS and EPS, 5GS-EPS interworking use cases with DR-mode (single USIM) are considered outside the scope of this study.

-
No network-based coordination shall be defined for the multiple USIMs of a Multi-USIM device, regardless whether these USIMs are served by the same or different serving networks in the same or different cells.

-
A multi-USIM device with different USIMs may be camping with all USIMs on the same serving network RAN node, or it may be camping on different serving networks RAN nodes.

**** END OF CHANGES ****
� Except in the case of mobility from EPS while the UE has PDU Sessions associated with non-3GPP access, see [1] clause 5.17.





