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1   Introduction
In SA, the SI Study on system enablers for multi-USIM devices in Rel-16 was agreed in [1]. In object part there are the description as follows:

	The objectives listed above correspond to work that is expected to be primarily or entirely conducted in SA2. Work that falls entirely in the access stratum scope (e.g. creating transmission gaps) is expected to be performed by RAN working groups. 

As part of the study and in coordination with other WGs it should be concluded whether to proceed with normative work.


In this contribution, we will further analyse how RAN shall be involved to study the Multi-SIM. 
2   Discussion

2.1 Justification 
As the description in [1], the user may has both a personal and a business subscription in one device or has two personal subscriptions in one device for the different services (e.g. use one individual subscription and one “family circle” plan).
Now these kind of multi-USIM devices have been more and more popular in different country. However, support for multi-USIM is currently handled in an implementation-specific manner without any support from 3GPP specifications, resulting in a variety of implementations and UE behaviours (e.g. Dual SIM Single Standby, Dual SIM Dual Standby, Dual SIM Dual Active, etc.).

It is of course difficult to predict what impact multi-SIM UEs will have on the network if their exact behavior is not known. While the network may interpret shorter gaps (tens of ms) as radio problem, longer gaps will certainly be classified as error case. Consequences may range from misbehaving control algorithms (link adaptation, power control, …) to radio link failure and corresponding recovery mechanisms. The multi-SIM UE is also likely to mess up statistics and algorithms using them such as SON. Here one should note that the network is not aware that a UE implements and uses multi-SIM UE functionality and consequently the network cannot even attempt to account for them. 
The SID scope of SA2 include the below contents:
	This study item shall address the following system enablers for multi-USIM devices:

- 
A mechanism for delivering paging destined to USIM A while the UE is actively communicating with USIM B. 

-
A mechanism allowing for suspension (or release) and resumption of an ongoing connection in the 3GPP system associated with USIM A, so that the UE can temporarily leave to the 3GPP system associated with USIM B, and then return to the 3GPP system in a network-controlled manner. The study shall determine how the network handles MT data or MT control-plane activity occurrence on a suspended connection.

-
A mechanism for avoidance of paging collisions occurring in the UE between USIM A and USIM B.

-
Handling of emergency calls and sessions.

-
Handling of service prioritization i.e. the study shall determine whether the UE behaviour upon reception of paging information is driven by USIM configuration or user preferences or both.

NOTE 1:
This objective is expected to be further aligned through Stage 1 requirements. Additional objectives may be added if there are further Stage 1 requirements. 

NOTE 2:
The enablers for Dual-USIM are expected to also apply to multi-USIM scenarios.
The study shall be restricted to single Rx / single Tx and dual Rx / single Tx UE implementations.

NOTE 3:
The focus of the study is on enablers for multi-USIM implementations relying on common radio and baseband components that are shared among the multiple USIMs.


We consider that all bullets in SA2 scope shall also be studied in RAN because all issues have been found from the real deployment.
While actively communicating with the first system, the UE needs to occasionally check the other system (e.g. to read the paging channel, perform measurements, or read the system information). This occasional activity on the second system may or may not have any performance impact, depending on the UE implementation, i.e., single Rx or dual Rx. RAN should identify how the communication in one system and occasionally checking in the other system for paging or measurement are impacted. Dual connection configuration for the UE in communication system should also be investigated.

In some cases the UE with the different USIMs can lead to paging collisions which may result in missed pages. As we know, Paging Occasions (POs) are calculated based on the UE identifier (IMSI and 5G-S-TMSI for EPS and 5GS, respectively). More cell specification parameters which is introduced in NR will impact the PO calculation, e.g., pagingSearchSpace, firstPDCCH-MonitoringOccasionOfPO, SSB number and ssb-PositionsInBurst, uplink symbol and flexible symbol. Whether SearchSpaceId=0 or not will also impact the PO calculation. RAN should also identify how new NR RAN specified parameters will impact the paging collisions. 
When the UE receives a page on the second system, the UE needs to be able to decide whether it should respond to the paging or not. When the UE decides to respond to the page in the second system the UE may need to stop the current activity in the first system. The first system should be able to suspend or release the ongoing connection with the UE. This issue and some solutions have been discussed preliminarily in [2]. 
For the UE which has dual Rx / dual Tx can communicate with two systems, one communication is for voice service another communication is for data service. The UE power control and capability coordination should be studied based on the different hardware sharing. 
Totally independent cell selection/reselection for different USIMs will waste the UE power and may extend the cell selection/reselection time extremely for a multi-USIM device implementation which uses common radio and baseband components. If two different USIM cards belong to the same operator some coordination should be studied.
2.2 Potential works in RAN
This study item study and identify system enablers for the following scenarios for multi-USIM devices:
- 
Mechanisms for receiving paging or measurement for USIM A while the UE is actively communicating with USIM B in single connection or DC configuration. 

-
Mechanisms allowing for suspension (or release) and resumption of an ongoing connection in the 3GPP system associated with USIM A, so that the UE can temporarily leave to the 3GPP system associated with USIM B.

-
Mechanisms for avoidance of paging collisions occurring in the UE between USIM A and USIM B.

-
Power control and UE capability coordination for voice service in USIM A and data service in USIM B.

-
Cell selection/reselection enhancements

Different UE architectures, including single Rx / single Tx , dual Rx / single Tx UE and dual Rx / dual Tx implementation should be considered in the study. Both Inter-MNO and intra-MNO scenarios should be considered in the study.
3   Conclusion
We propose that RAN shall be involved to study the Multi-SIM and include the below content:  
Proposal1: This study item study and identify system enablers for the following scenarios for multi-USIM devices:
- 
Mechanisms for receiving paging or measurement for USIM A while the UE is actively communicating with USIM B in single connection or DC configuration. 

-
Mechanisms allowing for suspension (or release) and resumption of an ongoing connection in the 3GPP system associated with USIM A, so that the UE can temporarily leave to the 3GPP system associated with USIM B.

-
Mechanisms for avoidance of paging collisions occurring in the UE between USIM A and USIM B.

-
Power control and UE capability coordination for voice service in USIM A and data service in USIM B.

-
Cell selection/reselection enhancements

Different UE architectures, including single Rx / single Tx , dual Rx / single Tx UE and dual Rx / dual Tx implementation should be considered in the study. Both Inter-MNO and intra-MNO scenarios should be considered in the study.
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