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1. 
Introduction
The “Study on system enablers for multi-USIM devices” (FS_MUSIM) is approved in SP-190248 [1]. The corresponding SA2 agreed Work Task Sheet is available in S2-1912751 [2] contains the following Work Tasks: 
	Work Task ID
	Work Task Title
	Work Task Description
	RAN Dependency 
	TU Estimate

(Study + Normative)

Total TU = 7 + 2 (9)
	Inter Work Tasks Dependency 



	WT#1
	Handling of MT service with Multi-USIM device
	How to handle the MT service for a Multi-USIM device with the aim of avoiding any unnecessary interruptions of the service in the current system and to save system resources.
	Yes
	2.5 + 0.5
	WT#1 is self-contained

	WT#2
	Enabling paging reception in Multi-USIM device
	How the system can enable operation when the paging associated  with the 3GPP RATs and systems in which the Multi-USIM device is in Idle state or RRC_Inactive state (for 5GS) overlap in time
	Don’t know
	2.0 + 0.5
	WT#2 is self-contained



	WT#3
	Coordinated leaving for Multi-USIM device
	How to enable a Multi-USIM device to leave the current 3GPP system in coordination with the network while avoiding wasting the network resource during the leave.
	Don’t know
	2.0 + 0.5

	WT#3 is self-contained

	WT#4
	Emergency handling of Multi-USIM device
	Define any missing functionality for support of Emergency services in Multi-USIM device 
	No
	0.5 + 0.5
	WT#4 is self-contained


This document is the summary of the corresponding moderated email discussion in SA Drafts reflector according to the principles agreed in SP-190950 [3].
2.
Companies’ views for the Work Tasks

Editor’s Note: In this clause companies’ can provide their views on the work tasks in terms of importance of studying the particular work task in Rel-17 

2.1
Handling of MT service with Multi-USIM device (WT#1)
	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Intel
	This is an essential feature allowing the Multi-USIM device to compare the relative priorities of an ongoing service on USIM1 with an arriving  MT service on USIM2, and make an educated decision whether the MT service on USIM2 is preferred or not.

With this feature the Multi-USIM device can avoid unnecessary interruptions of the ongoing service on USIM1.

A possible “busy” response (or equivalent solution) on USIM2 will allow the network to stop paging when the MT service on USIM2 is a non-preferred service, thus saving network resources.
	YES

	MediaTek
	Essential to determine the priority of the incoming MT service on USIM2 wrt ongoing service on USIM1. Preference for UE-based approach with minimal signaling and system impact. No support for preventing paging altogether.
	YES

	Qualcomm
	It is essential to provide some information of the incoming MT service on one USIM to avoid undesirable interruption on the ongoing service on the other USIM.

It should depend on the user to decide whether to accept paging or not. We don’t think network blocking the paging message is appropriate.

It is not mandatory for UE to respond to paging in USIM 2 or send “busy” response on USIM 2. If it is supported, the service interruption on USIM 1 due to paging response in USIM 2 should be considered.
	YES

	CableLabs
	Agree that this is essential feature allowing the Multi-USIM device to compare the relative priorities of ongoing service 
	YES

	Motorola Mobility, Lenovo
	This an essential feature to allow the UE/user to decide whether to respond to the paging for USIM2.
	YES

	Deutsche Telekom
	There shall be no impact to the network 
	NO

	Sony
	Efficient handling of MT service is essential to save both UE and Network resources and at the same time provide good experice on the ongoing service in the other system.
	YES

	vivo
	Providing service information in paging by the network to the multi-USIM device may be beneficial for comparing the services. However, how to support per service specific paging cause is unclear. It is not realistic to exhaust all of the service detail but only the sufficient service detail can help the device to make reasonable comparision over services of two networks associated with USIM_A and USIM_B respectively.

When the device has ongoing service with USIM A, busy indication intends to stop paging from the the network associated USIM_B. The time spent for indicating “BUSY” procedure to another work should be evaluated and not to cause unnecessary service interruption associated with USIM_A. Otherwise, the busy indication procedure doesn’t make sense.

Essential to consider more options and find out a suitable solution to see how to avoid any unnecessary interruptions of the service in the current system and to save system resources.
	YES

	Charter
	Agree with CableLabs that this is essential feature.
	YES

	CATT
	This feature is essential for MUSIM UEs to compare the priority of a MT service sending to USIM2 while there is an onging service on USIM1. MUSIM UEs take this feature into account and may avoid unnecesarry interruptions of the ongoing service on USIM1.
	YES

	Samsung
	Basic functionality in this study
	YES

	Huawei, HiSilicon
	This feature is to allow user to determine whether to progress the incoming MT service on USIM2 when there is an ongoing service on USIM1. Users receive details of the incoming service content today (e.g. who is calling) and depend on the service content, not the service type when determining whether to accept the incoming service, regardless of the underlying service type (e.g. social network application, IMS, etc). Considering the variety of applications nowadays and in the near future, the information about the service needs finer granularity than just service type, otherwise it will result in a bad and retrograde user experience for a MUSIM UE. This feature should avoid waste of network resources on both USIMs and minimize unnecessary interruption of the ongoing service on USIM1.


	YES

	Nokia
	There are different views on how to handle this. We need to assess what is the set of options that can be standardized. Paging filtering in the network based on User preferences and settings cannot be ruled out. Paging cause may be at an unaceeptable granularity if User interaction dynamically is required.
	YES

	Interdigital
	It is essential feature to allow the Multi-USIM UE to compare the relative priorities of service for different USIMs.
	YES

	Volkswagen AG
	Required for vehicular MUSIM implementation
	‘YES’

	TELEFONICA
	
	YES

	Ericsson
	Providing proper info of the MT service to multi-USM device is the basic step for the user and USIMs to make proper decision. 
	‘YES’ 

	LGE
	Essential feature to provide priority information of the MT service.
	YES

	KPN
	Essential. Focus on user preferences.
	YES

	Verizon
	Essential feature 
	YES

	Apple
	Essential to determine the priority of the incoming MT service.
	YES

	Telia Company
	Essential feature
	YES

	Vodafone
	Essential to maintain existing “CSFB/PS domain” style paging indicators for good EPS customer experience as VoLTE is rolled out in areas of the world where dual SIM devices are most common.
	YES

	OPPO
	Seriously considering this feature, we need to have deeper thinking if we really want to make it userfuk/valuable, such as

· It is unclear how the mobile phone can use the paging cause. Even a pop-up on UI asking enduser whether to respond the paging from another USIM is a kind of service interruption. 

· The granularity of a paging cause is unclear. A standardized Paging Cause values have much less meaning than user specific values since e.g. it cannot differtiate if a pgone-call is from family or advertisement, which two cases are however quite different even both are the IMS voice call. 

· It can be much implementation work for the AF (P-CSCF) to support adding different DSCP value.

· It also will have unnecessary resource comsumption issue and security issue. 

All the issues mentioned need to be resolved.
	YES

	China Mobile
	It is helpful feature if proper information really helping the UE handling paging correctly. It is therefore worth using TUs to discuss this WT
	YES


2.2
Enabling paging reception in Multi-USIM device (WT#2)

	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Intel
	This is an essential feature for Single Rx devices, which in our view still account for the majority of the devices today.
This feature aims at resolving collisions of Paging Occasions associated with the multiple USIMs.

The PO collision issue can be particularly severe in the LTE+LTE case due to the use of static identifiers (the IMSIs) for PO calculation, leading to persistent PO collisions.
	YES

	MediaTek
	Essential to avoid overlapping paging collisions on multiple USIMs. Naturally relevant for single Rx devices.
	YES

	Qualcomm
	Essential feature to avoid paging collision for Multipl USIMs. A RAN based solution is preferred with therefore limited work required in SA2. 
Also we need to consider the scenario that UE is in connected mode for USIM1 and need to turn away to listen paging for USIM 2. A RAN based solution is preferred which avoids CN impact.
	YES

	CableLabs
	Avoiding collisions is a higher priority
	YES

	Motorola Mobility, Lenovo
	This an essential feature to allow the UE to be reachable for MT service for USIM2.
	YES

	Deutsche Telekom
	There shall be no impact to the network 
	YES

	Sony
	Essential feature for all RATs.
	YES

	vivo
	Generally, the paging reception belongs to RAN’s scope.

The paging collision issue may happen for single Rx multi-USIM device. The paging collision can be cell specific and, it may happens, self-disappears and re-happens during UE mobility, e.g. 

·  when the device camps on cell A-1 for USIM_A  and cell B-1 for USIM_B, paging collision happens, 

·  when the device camps on cell A-2 for USIM_A  and cell B-1 for USIM_B, paging collision disappear. 

·  when the device camps on cell A-2 for USIM_A  and cell B-2 for USIM_B, paging collision happens again.

The reason may include but not limited to: 1) FDD cells is not required to be synchronized and the frame location over cells is not aligned in the time domain 2) NR has its cell specific dynamical offset on the frame location, etc.

Hence, the paging collision issue cannot be fixed thoroughly by CN, it is proposed RAN to lead the discussion for the paging reception and SA2 studies the dependency work together, if any solution is identified by RAN.
	YES

	Charter
	Prefer to let RAN to leads this work and CN (SA2) will assist based on RAN input. This is essential feature to understand the performance expectation of MUSIM UEs.
	YES

	CATT
	Essential to avoid paging collision for MUSIM UEs with single Rx. Also, we need to consider how the network is aware of this UE’s communication constraints/preference to apply certain methods to avoid paging collision
	YES

	Samsung
	Basic functionality in this study
	YES

	Huawei, HiSilicon
	The WT is to enable paging reception on both USIMs and minimize missed paging for Single Rx MUSIM UE, where no problem for Dual RX MUSIM UEs exists. Nowadays the UE should support receiver diversity, i.e., supporting Primary Rx chain and diversity Rx chain. When paging occasion are overlapping, UE can use the Primary Rx for one USIM and diversity Rx to receive paging on the other USIM at the same time. There is no additional hardware cost to enable Dual RX implementation. 

Dual RX implementation can avoid any network impacts and solve the problem perfectly. 

Furthermore, to support EN-DC, additional radio components are added to the UE, which can be used to enable Dual RX implementation. In our view, Rel17 MUSIM UE which is delivered to the market after Y2022, can support Dual RX implementation. 

Even with Single RX UE implementation, these problems can already be addressed by UE and network implementations.  The paging missing problem due to paging occasion overlap can be avoided if network can transmit paging information in several consecutive paging occasions and the UE can receive the paging information associated to different network in an alternating manner.

All in all, we prefer to address these problems by UE and network implementation. No standardization work is needed.
	NO

	Nokia
	Methods for Avoiding paging collisiona shall be studied
	YES

	Interdigital
	It is an essential feature for Single Rx devices. Without this feature, the MuSIM UE may miss MT service or Signalling when the UE is in idle or RRC inactive.
	YES

	Volkswagen AG
	
	

	TELEFONICA
	
	YES

	Ericsson
	Enabling paging reception is mainly about study the mechanism to avoid paging collision if paging is performed. Paging occasion calculation is a RAN issue. The role of core network is to provide input info to help RAN avoiding the paging collision. RAN has different methods already to avoid paging collision. The SA2 study shall have a close cooperation with the RAN2 study. 


	‘YES’

	LGE
	Essential feature to avoid paging collision.
	YES

	KPN
	Essential feature
	YES

	Verizon
	Essential feature
	YES

	Apple
	Essential feature for single Rx devices.
	YES

	Telia Company
	Essential feature
	YES

	Vodafone
	Useful feature to improve paging success rates (and avoid attempting to debug the network when the network is actually working fine)
	YES

	OPPO
	Most of Rel-17 UE will have more 2 or more than 2 Rx (e.g. based on RAN4 requirement). So this is not a regular case.
	NO

	China Mobile
	Essential to avoid paing collision for MUSIM UE
	YES


2.3
Coordinated leaving for Multi-USIM device (WT#3)

	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Intel
	This is an essential feature allowing the Multi-USIM device to leave the current system (e.g. in order to respond to a MT voice call in the system associated with another USIM) in coordinated manner. Without this feature the Multi-USIM device would have to leave autonomously, which can be interpreted as an error case by the current system and has the potential to distort the statistics and misguide the algorithms that rely on them. Moreover, during the Multi-USIM device’s absence the current system may unnecessarily waste resources trying to reach the device for MT service.
	YES

	MediaTek
	Essential to minimize resource wastage with a standardized solution. UE/NW protocol stacks need to remain in sync. Solutions may be of AS nature e.g. UE triggered RRC connection release.
	YES

	Qualcomm
	It is essential to provide to the network the “leave” information. Two issues should be considered: PDU session status after UE informs “leave” to 5GC; signalling connection status after the “leave” procedure.
	YES

	CableLabs
	Agree that this is a preferred priority capability
	YES

	Motorola Mobility, Lenovo
	This an essential feature to allow the UE/user to decide whether to respond to the paging for USIM2.
	YES

	Deutsche Telekom
	There shall be no impact to the network 
	NO

	Sony
	Important feature. Different solution may be needed for e.g. PO monitoring and longer absent time.
	YES

	vivo
	When the users turn to the services (e.g. respond to paging, initiating TAU) associated with USIM B, the multi-USIM device turns to setup the connection with the network associated with USIM B, the feature allows the device to notify its leave to the network associated with USIM A.

The coordinated leave procedure shall be efficient and as short as possible. Otherwise, if the delay caused by the time spent for coordinated leave is not acceptable for the services with the network associated with USIM B, it will result in overtime service response or service failure (e.g. not response the MT call in time or the long wait makes the calling party give up the call).

RRC layer negotiation for UE leave is more efficient.
	YES

	Charter
	Same as Intel / CableLabs. System behavior needs to be predictable with MuSIM UE.
	YES.

	CATT
	We think this feature is essential.
	YES

	Samsung
	Basic functionality in this study
	YES

	Huawei, HiSilicon
	Agree with MTK. This feature is to avoid resource wastage when MUSIM UE determines it wants to leave the current system. UE initiated RRC Connection release can be considered as a starting point. 
	YES

	Nokia
	This is probably one of the most important topics as it allows using the two USIMs seamlessly
	YES

	Interdigital
	It is an essential feature for single TX UEs to avoid service interruption and resource wasting when the UE is leaving current NW and switches to another SIM.
	YES

	Volkswagen AG
	
	

	TELEFONICA
	
	YES

	Ericsson
	Supportive to this coordinated leaving study. This will improve the the network KPI and avoid resource waste in the network, comparing to current uncontrolled abrupt leaving.
	‘YES’ 

	LGE
	Essential feature to optimize radio and network resource usage.
	YES

	KPN
	Essential feature
	YES

	Verizon
	Essential feature
	YES

	Apple
	Essential feature to “leave” the system in a network-coordinated manner.
	YES

	Telia Company
	Essential feature
	

	Vodafone
	Useful improvement if simple solutions are available AND conclusion can be rapidly agreed. However, it seems unlikely that we would achieve agreement quickly, so we prefer to allocate these TUs elsewhere.
	NO

	OPPO
	
	

	China Mobile
	Part of the whole solution
	YES


2.4
Emergency handling of Multi-USIM device (WT#4)

	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Intel
	While support for Emergency services is essential by nature, the work on this topic should remain very limited in size, because it mainly requires definition of guidelines for USIM selection.
	YES

	MediaTek
	Emergency services will be supported with a MUSIM device regardless of this work task. 
Stage 1 aspects are expected to be sufficient – Stage 2 alignment work may be needed but is not deemed essential at this point.
	[NO]

	Qualcomm
	No more work is needed in SA2, beyond SA1’s requirement.
	NO

	CableLabs
	While support for emergency services is essential, additional mandatory specification work in SA2 may not be needed
	

	Motorola Mobility, Lenovo
	The solutions from Work Tasks 2.1, 2.2. and 2.3 should allow the handling of Emergency calls (e.g. of MT emeregency call-back). For MO emergency service, guidelines for USIM selection can be specified in the normative phase. 
	

	Deutsche Telekom
	There shall be no impact to the network 
	NO

	Sony
	No further work need on top of other WT.
	

	vivo
	Support for Emergency services is essential and need be be took into account for other WT study. The behavior for emergency services by different multi-SIM device should be aligned. The corresponding stage2 and stage3 descriptions may be required. 
	YES

	Charter
	same as Qualcomm/ MediaTek 
	NO

	CATT
	Emergency services will be supported with a MUSIM device regardless of this work task.
	

	Samsung
	Basic functionality in this study
	YES

	Huawei, HiSilicon
	Handling of emergency should follow regulation as required by stage 1. No more work is needed in SA2.
	NO

	Nokia
	There can be some other solution that require no standardization. Callback aspect can be based on simple rules like the call back happens on the USIM that triggered the emergency call (like today!). In summary, there should not need to be any work to make this feature happen in a proper way as a dual SIM UE is at least a single SIM UE and emergency calls for single SIM should still work.
	

	Interdigital
	The requirement can be achieved by UE’s implementation. No standard work is needed.
	

	Volkswagen AG
	Required and essential for vehicular MUSIM implementation
	‘YES’

	TELEFONICA
	
	

	Ericsson
	Emergency service handling is important issue and it shall be checked throughly to make sure that end user gets proper emergency service using multi-USIM device.
	‘YES’ 

	LGE
	The behavior for emergency services by different multi-SIM device should be aligned.
	YES

	KPN
	No work needed in SA2
	

	Verizon
	Essential feature and will require minimum effort
	YES

	Apple
	Additional specification is not necessary
	

	Telia Company
	Essential feature
	

	Vodafone
	Existing “dual SIM” markets do not seem to be reporting problems, so it is not clear what work is needed. If problems with emergency calls can be explained, then they do need to be solved.
	NO

	OPPO
	Support the emergency service fulfilling the SA1 requirement in case of Multi-SIM is important.
	YES

	China Mobile
	The gap on this is not clear.
	


3.
Summary and way forward proposal
Editor’s Note: In this clause the summary of the email discussion will be outlined by the convenor and possible way forward proposal in terms of the scope of this item in Rel-17 may be proposed by the convenor.

3.1
Summary of the moderated discussion
25 companies provided their view on the importance of specific FS_MUSIM Work Tasks and whether they are required to be included in Rel-17.
The tables below illustrate for each WT the number of participating companies that indicated whether the specific FS_MUSIM WT should be included in Rel-17 (a “YES” in the last colmun), should not be included in Rel-17 (a “NO” or a blank in the last column with justification provided) or have no strong opinion (only company name provided with blank justification, or no input provided at all).

	Handling of MT service with Multi-USIM device (WT#1)

	Should be in Rel-17
	Should not be in Rel-17
	No opinion

	24
	1
	-


	Enabling paging reception in Multi-USIM device (WT#2)

	Should be in Rel-17
	Should not be in Rel-17
	No opinion

	22
	2
	1


	Coordinated leaving for Multi-USIM device (WT#3)

	Should be in Rel-17
	Should not be in Rel-17
	No opinion

	21
	2
	2


	Emergency handling of Multi-USIM device (WT#4)

	Should be in Rel-17
	Should not be in Rel-17
	No opinion

	9
	15
	1


3.2
Way forward proposal
Proposal 1: Based on the summary in clause 3.1 it is proposed to downscope FS_MUSIM by focusing the Rel-17 work on WT#1, WT#2 and WT#3.
Regarding WT#4 (Emergency handling of Muti-USIM device) several companies believe that it no standardization work is needed or that it is already covered by Stage 1 requirements.

The overall TU saving from the proposed downscoping of FS_MUSIM is 1 TU.

If Proposal 1 is agreed, the updated Work Task list for FS_MUSIM would look as follows:

	Work Task ID
	Work Task Title
	Work Task Description
	RAN Dependency 
	TU Estimate

(Study + Normative)

Total TU = 6.5 + 1.5 (8)
	Inter Work Tasks Dependency 



	WT#1
	Handling of MT service with Multi-USIM device
	How to handle the MT service for a Multi-USIM device with the aim of avoiding any unnecessary interruptions of the service in the current system and to save system resources.
	Yes
	2.5 + 0.5
	WT#1 is self-contained

	WT#2
	Enabling paging reception in Multi-USIM device
	How the system can enable operation when the paging associated  with the 3GPP RATs and systems in which the Multi-USIM device is in Idle state or RRC_Inactive state (for 5GS) overlap in time
	Don’t know
	2.0 + 0.5
	WT#2 is self-contained



	WT#3
	Coordinated leaving for Multi-USIM device
	How to enable a Multi-USIM device to leave the current 3GPP system in coordination with the network while avoiding wasting the network resource during the leave.
	Don’t know
	2.0 + 0.5

	WT#3 is self-contained
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