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Impacts
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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one but are not part of the hierarchical structure.}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	740005
	5G System - Phase 1
	Stage 2 normative work for the phase 1 of the 5G system architecture


3
Justification

Many commercially deployed devices support more than one USIM card (typically two). Multi-USIM devices typically address the following two use cases:

1)
The user has both a personal and a business subscription and wishes to use them both from the same device. This use case has become popular with the BYOD initiatives in the enterprise world.

2)
The user has multiple personal subscriptions and chooses which one to use based on the selected service (e.g. use one individual subscription and one “family circle” plan).

In either of the two use cases the USIMs may be from the same or from different MNOs.

In the past these kind of multi-USIM devices have been particularly popular in emerging economies, but are nowadays spreading even in regions that so far have not witnessed massive demand for multi-USIM devices.

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.).

For cost efficiency reasons, a multi-USIM device implementation typically uses common radio and baseband components that are shared among the multiple USIMs, which can lead to several issues that impact the 3GPP system performance. Consider a multi-USIM device that is actively engaged in communication with a 3GPP system:
-
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.
NOTE 1:
The specific aspects of how the UE manages to read information in the second system while actively communicating with the first system are not to be considered in SA2, but could be considered in RAN working groups.
-
Paging Occasions (POs) are calculated based on the UE identifier (IMSI and 5G-S-TMSI for EPS and 5GS, respectively). In some cases the UE identifier values associated with the different USIMs can lead to systematic collisions which may result in missed pages.

-
When the UE receives a page on the second system, the UE needs to be able to decide whether it should respond to the page (e.g. by following user-configured rules). In the absence of information indicating the service type that triggered the paging, the UE would have to blindly decide whether to ignore the page or respond to it.
NOTE 2:
It is noted that UTRA-Uu supports a Paging Cause which indicates the traffic type that triggered the page.
-
When the UE decides to respond to the page in the second system, or when the UE needs to perform some signalling activity in the second system (e.g. Periodic Mobility Registration Update), the UE may need to stop the current activity in the first system. In the absence of any procedure for suspension of the ongoing activity, the UE has to autonomously release the RRC connection with the first system and abruptly leave. This is likely to be interpreted as an error case by the first system and has the potential to distort the statistics in the first system, and misguide the algorithms that rely on them. Moreover, during the UE’s absence, the first system will keep paging the UE which will result in waste of paging resources.
The impacts caused by Dual SIM Dual Standby (DSDS) devices to the 3GPP system have already been discussed in the past (e.g. see R2-115375), but there was no standardization work that followed.
With the increased complexity of 5G-capable UEs and with growing demand for multi-USIM devices in the market, it becomes urgent for 3GPP to consider system enhancements that would allow for more cost-efficient implementations in such devices.
4
Objective

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.
The problem statement being common to 5GS and EPS, it is expected that the study conclusions will apply to both 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.
While the solutions developed as part of this study may 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.
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.

5
Expected Output and Time scale
	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	23.xxx
	Study on system enablers for multi-USIM devices
	SA2
	
	TSG#86 (Dec 2019)
	TSG#87 (Mar 2020)
	It is expected that no work will be done in Q1.

	
	
	
	
	
	
	


	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments
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Work item Rapporteur(s)
Sašo Stojanovski, Intel (saso stojanovski intel com)

7
Work item leadership

SA2.
8
Aspects that involve other WGs
RAN2 and RAN3 on the RAN related aspects.
Security aspects (if any) will be addressed by SA3.

USIM aspects (if any) will be addressed by CT6
9
Supporting Individual Members
	Supporting IM name

	Intel

	Verizon

	AT&T

	Sony

	Samsung

	Charter Communications

	China Mobile

	Lenovo

	Motorola Mobility

	NEC

	vivo

	OPPO

	KPN

	ETRI

	InterDigitial

	Convida Wireless

	MediaTek Inc.

	Qualcomm Incorporated
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