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Introduction
Multi-SIM studies have been started in Rel-17 from SA, the relevant items include SA1 WID [1] with TR 22.834[2], and SA2 SID [3].  During Rel-17 workshop in RAN#84, 10+ companies [4-22] showed the interest about the RAN aspects for multi-SIM feature. Multi-SIM has been identified as one RAN working area for Rel-17 and RAN level email discussion was assigned 
·  [Multi_SIM] (moderator: vivo)
· Identify the RAN impact of target use cases until September
· Scoping of WID after September
The RAN email discussion about multi-SIM can be structured into two phases
· Phase-1:Discuss the target scenario/use cases and identify the corresponding RAN impacts (from RAN#84 to RAN#85)
· Phase-2: Discuss and scope the RAN WID objectives (after RAN#85)

This document provides a report of phase-1 email discussion. 
Scenarios and use cases 
In this section we categorized the target scenarios for multi-SIM feature. 
 Operator scenarios and use cases
Depending on the scenarios, e.g. user preference, user roaming, etc., the USIMs in a multi-SIM device may belong to same operator or different operators. As a consequence, both inter-MNO and intra-MNO scenarios are included in SA2 SID on Multi-SIM. From RAN point of view, similar approach can be considered. Therefore,

Question 1: Which operator scenarios (i.e. inter-/intra-MNO) and use cases are relevant to consider?

	Company
	scenarios (i.e. inter-/intra-MNO) and use cases
	Comments (e.g., common work for both inter-MNO and intra-MNO, specific work for intra-MNO only or inter-MNO only, coordination between the network is required or not)

	Nokia
	Both Inter-MNO and Intra-MNO scenarios
	RAN should aim for common solution for both inter- and intra-MNO cases, but scenario specific solution could be considered if there exists simple and elegant solution for specific scenarios.

	China Telecom


	Both inter-MNO and intra-MNO
	We think both inter-MNO and intra-MNO scenarios should be considered to offer users more options of USIMs. Coordination between the network is not required.
Adding use case 5 for inter-MNO scenario.
Adding use case 6 for intra-MNO scenario.

	vivo
	Both Inter-MNO and Intra-MNO
	Some Multi-SIM issues may be common to Inter-MNO and Intra-MNO, e.g., paging collision. 
In case of Intra-MNO, some optimization for cell selection and reselection can be considered.  
We consider that there is no coordination required between operators.

	ZTE
	Both inter-MNO and intra-MNO
	Both the inter-MNO and intra-MNO scenarios shall be considered and a common solutions is preferred.

	Google
	Both inter-MNO and intra-MNO
	Since SA groups are considering both inter- and intra-MNO cases, it makes sense for RAN also to consider both scenarios. Our expectation is that enhancements for inter-MNO can always be used for intra-MNO, with the possibility of additional enhancements for intra-MNO.

	Xiaomi
	Both Inter-MNO and Intra-MNO
	Agree with Nokia

	Fraunhofer
	Both Inter-MNO and Intra- MNO scenarios
	The RAN solution could be applicable to both inter-MNO and intra-MNO scenarios. But additional optimizations should be applied to the intra-MNO scenario where applicable.   

	CMCC
	Both intra-MNO and inter-MNO.
	We support to have common solution for inter-MNO and intra-MNO.
We also support to have specific solution for intra-MNO case. There may be some simple solutions based on intra-MNO network optimization. 
However, for inter-MNO case, it’s better to avoid coordination between operators.

	Huawei, HiSilicon
	Inter-MNO is prioritized.
	A common solution for both inter-MNO and intra-MNO could be discussed and specified. Optimization for the intra-MNO can be further considered. For intra-MNO optimization, core network should aware that multi-SIMs are associated to a same hardware. 
Inter-MNO network coordination is not needed.
Coordination between different RATs in intra-MNO case is not considered in this release.

	Deutsche Telekom
	Both intra- and inter-MNO with focus on inter-MNO
	Common solution should developed starting with the more relevant, but also mor challenging inter-MNO case. For intra-MNO this could likely be simplified.

	Sony
	Both Inter-MNO and Intra-MNO scenarios
	We should allow for specific optimization for the intra-MNO case. This is also valid for Non Public Network and Public network deployed by same network operator.

	Charter Communications + Comcast
	Both Inter-MNO and Intra- MNO scenarios
	The RAN solution should allow for both Intra- and Inter- operator scenarios. It should be assumed that co-ordination between operators does not exist. 
However, optimizations in the case of (a) intra- operator or (b) inter- operator but coordinated setup could be explored after the solution(s) for Intra- and Inter- operator uncoordinated cases have finished. As a design goal, a common solution for un-coordinated Intra- and Inter- operator scenarios should be explored. In pursuit of which should scenario specific solution(s) come up then those be allowed due justice.

	Samsung
	Both Inter-MNO and Intra- MNO scenarios
	For both the Intra-MNO and Inter-MNO scenarios coordination between the NG-RAN nodes may not be required

	Intel
	Both Inter-MNO and Intra-MNO scenarios
	We agree with the view that RAN should aim for common solutions for inter-MNO and intra-MNO scenarios by avoiding any coordination between two USIMs which is aligned with general assumption in SA. 

	OPPO
	Both inter-MNO and intra-MNO scenarios
	We consider both scenarios should be considered and we should try to find a common solution in this release. Whether further optimization is needed for intra-MNO case could be further discussed. 

	Vodafone
	Both inter-MNO and intra-MNO
	Note that even with two different HPLMNs, the device might be using a single VPLMN.
Also note that with a common HPLMN, the device might be using two different VPLMNs.

	Verizon
	Both Inter-MNO and Intra- MNO scenarios
	We would like to see more information on Use case 5 and 6

	MediaTek
	Both inter-MNO and intra-MNO
	No network-based coordination between the several SIMs of the same device regardless whether from the same PLMN or not

	Spreadtrum
	Both Inter-MNO and Intra MNO scenarios
	Use cases can be service category of the paging, paging collide, power saving, cell (re)select, service suspend and resume. Agreed with most comments above, just to mention that although SA decided not to introduce inter-MNO cooperation, there might be some intra-MNO case optimization can be done since around one third MUSIM users are intra-MNO. So some use cases may have different solutions for inter- and intra-MNO.

	LG
	Both inter-MNO and intra-MNO scenarios
	Common solutions for inter- and intra-MNO should be considered. Optimization for intra-MNO can be de-prioritized. 

	Lenovo&MotoM
	Both Inter-MNO and Intra-MNO
	Both Inter-MNO and Intra-MNO should be considered since they have been included in SA scope. In general, RAN should strive to get a common solution for both scenarios. Further optimization based on the coordination should be studied for Intra-MNO.

	China Unicom
	Both Inter-MNO and Intra- MNO scenarios
	Both the Intra-MNO and Inter-MNO scenarios should be considered.
Coordination between the Inter-MNO may be not needed.

	Apple
	Both Inter-MNO and intra-MNO
	 RAN should aim for common solution for both inter-MNO and intra-MNO, and the specific work for intra-MNO could be considered since intra-MNO coordination could be achieved easier. 

	Ericsson
	Both Inter-MNO and Intra-MNO scenarios
	

	Qualcomm
	Both inter-MNO and intra-MNO
	Support for both is already in SA1 requirements. However, we should not specify optimizations for the intra-MNO case at the NW side where different USIMs should be considered as different UEs from specification point of view (again per SA1 requirement). 

	Dish Network
	Both inter and intra MNO scenarios need to be considered. 
	We should strive for a common solution for the two cases. However, that should not prevent us from doing any optimizations for the intra-MNO case. 

	Sharp
	Both inter-MNO and intra-MNO
	Support both scenarios.  Interworking between the different USIMs should be allowed.  Optimized NW operations, such as combined registrations and cross NW notifications should be considered 

	NEC
	Both Inter-MNO and Intra-MNO scenarios
	RAN should focus on solutions applicable to both inter-MNO and intra MNO scenarios.





RAT concurrency (including CN-connectivity)
For better assessment of Multi-SIM device related issues and solutions in SA2 SI [3], the SID provided some guidelines from core network point of view as follows:
	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.


From RAN point of view, we also need to discuss which case(s) regarding RAT concurrency should be considered for Multi-SIM work. Therefore, 

Question 2: Which RAT concurrency (including CN-connectivity) should be considered? (E.g. from UE point of view, the network for one USIM is: LTE only, EN-DC, NR-SC (single connectivity), NR-DC, etc.)

	Company
	Option(s)(one USIM +one USIM)
	Comments

	For example 
	LTE only + NR-SC, EN-DC+NR-DC
	

	Nokia
	1. LTE+EN-DC i.e. LTE+NR NSA
2. EN-DC+EN-DC i.e. NR NSA+NR NSA
3. LTE+NR-SC i.e. LTE+NR SA
4. NR-SC+NR-SC i.e. NR SA+NR SA

*SC- Single connectivity
	Based on the different architecture options possible for NR deployments, large number of Multi-SIM scenarios are possible. So, it is essential to prioritize the most common scenarios to keep the study item scope manageable. 
The options indicated to the left are relevant for the current majority deployment scenarios for NR but other options involving LTE, NR-DC and NE-DC should also be taken in to account in the study to see if common solutions can be developed that cover the maximum number of scenarios. 

	China Telecom
	LTE only + LTE only, LTE only + NR-SC, EN-DC + NR-SC,  EN-DC + NR-DC, EN-DC+LTE, NR-SC+NR-SC
	We are open about RAT concurrency in this email discussion.

	vivo
	1. LTE+EN-DC
2. EN-DC+EN-DC
3. LTE+NR SA
4. EN-DC + NR SA
5. NR SA + NR SA
6. NR SA + NR DC
Note: NR SA means NR-SC and  NR Idle mode
	With different operator deployment evolution LTE would coexist with NR (both SA and NSA). Further, once NR deployment become mature, operator deployment still would include NR DC, NR SA and in some places NR DC would coexist with LTE.

	ZTE
	(e)LTE only + NR-SC
NR SC+ NR SC
	“(e)LTE only + NR-SC” shall be prioritized and the “NR SC+ NR SC” can also be discussed.
The maximum number of NW node connected to UE simultaneously shall be limited to 2, and only single connectivity + single connectivity shall be considered in Rel-17.

	Google
	LTE+LTE, LTE+NR, NR+NR, LTE+EN-DC, LTE+MR-DC, MR-DC+MR-DC
	We think that all options may be relevant based on the deployment plan and requirements of different operators. The intent must be to keep the solution common as far as possible across different scenarios.

	Xiaomi

	High priority:
1. NR-SC + NR-SC
2. LTE + NR-SC
3. LTE + EN-DC
Low priority:
1. EN-DC + EN-DC
2. LTE + NR-DC
3. NR-SC + NR-DC
4. NR-DC + NR-DC
	The use case of high bit rate data service on multi USIM is not identified. Thus, we should de-prioritize the scenarios whose main purpose is to have high data rate on multiple USIMs. Also, NR-DC should be given lower priority in Rel-17 considering that its market potential might well be gloomy like LTE DC.
On the other hand, we should strive to have a common solution considering both High and low priorities, which means we should consider all the cases when design a common solutions.

	Fraunhofer
	1. LTE only + LTE only
2. LTE only + NR-SC
3. LTE + EN-DC
4. NR-SC + NR-SC
5. NR-SC + NR-DC
	Agree with Google

	CMCC
	Suggest to prioritize the cases: 
1. LTE + NR, including LTE only + EN-DC, LTE only + NR-SC
2. NR + NR, including NR-SC + NR-SC, EN-DC + NR-SC
	Considering operators are deploying EN-DC and NR Standalone now, we suggest to have some prioritization among all the combinations to meet the requirement of market. 
For NR-SC, EN-DC and LTE here, we suppose we will study not only connected mode case, but also idle and inactive mode case.
Although there seem many architectures listed here, we suppose the architectures only shows the cases that companies interested in. The architecture is not the key point to discuss. RAN can simply focus on the link collision between NR/NR, NR/LTE, LTE/LTE.

	Huawei, HiSilicon
	First priority: 
NR SA + NR SA
Second priority:
LTE only + NR SA
EN-DC + NR SA
	There are already LTE + LTE dual USIM devices in the market. There is no need to have standardization work to support this case.
For LTE only + EN-DC case, similar UE implementations as LTE+LTE can be used. Then there is no need to have standardization work to support this case either.
LTE only + NR-SC, NR-SC + NR-SC and EN-DC + NR-SC are new and essential cases for multi-SIM standardization. These three cases can be considered in study. Among these three cases, NR SA + NR SA can be firstly studied. After that we can further check if the solutions for NR SA + NR SA can be directly adopted in LTE only + NR SA case and EN-DC + NR SA case.
Note: EN-DC refers to Connected mode. LTE only and NR SA includes both Idle mode and Connected mode.

	Deutsche Telekom
	Work is not relevant for LTE only and EN-DC only scenarios.

First priority: 
NR SA + NR SA

Second priority:
EN-DC + NR SA

Third priority:
LTE only + NR SA
	

	Sony
	
All combinations of 4G and 5G RATs and Cores should be allowed.
	Agree above to start with most common scenarios. No point to limit to NR based scenarios
 All combinations of 4G and 5G RATs and Cores (EPC and 5GC) should be allowed

	Charter Communications + Comcast
	High Priority:
a. LTE-only + NR
b. EN-DC + NR
c. NR + NR
d. LTE-only + EN-DC
Note: NR SA connecting to 5GC should be prioritized for the above.

Time permitting:
Other combinations such as LTE + LTE, EN-DC + EN-DC, eLTE + eLTE etc.

	Today, dual-SIM deployments are common in certain regions (e.g. Asia) where one or both networks are LTE-based. Therefore, RAT concurrency where at least one SIM is on LTE connected to EPC should be allowed. 
In certain regions of the world LTE spectrum is being re-farmed for NR (SA) usage. Therefore, RAT concurrency where at least one SIM is on NR connected to 5GC should be allowed.
Most of the early adopters of 5G are employing EN-DC. It is expected that EN-DC will continue to operate for a few years before migration to NR SA. Therefore, RAT concurrency where at least one SIM is on EN-DC connected to EPC should be allowed.
MVNO arrangements may restrict MVNO provider to MNO’s  “existing” (ala LTE-based) network whilst the MNO provider (of the MVNO) may operate a 5G network to which the MVNO users would not have access. Hence, a RAT concurrency of LTE + 5G flavors (EN-DC included) should be allowed.
At the time of Rel-17 finalization, it is expected that at least 1 if not 2 SIMs will be on some form of 5G network. Therefore, the RAT concurrency w/ NR connected to 5GC should be prioritized.
The resulting RAT concurrency combinations are depicted in the adjacent column.

	Samsung
	High Priority
1. LTE only + LTE only
2. LTE only + NR only
3. NR only + NR only
4. LTE only + EN-DC
5. NR only + EN-DC 
Low Priority
MR-DC + MR-DC
	Agree with Google to strive for common solutions

	Intel
	LTE + LTE
LTE + NR
NR + NR

	LTE includes LTE SA and EN-DC case. However, RAN2 can first focus on common aspects/issues for LTE SA and EN-DC. 
UMTS: SA doesn’t preclude but RAN can try to preclude because 1) hard to have a single item across RAN2 and RAN6, 2) we already have solution in 2G/3G (paging cause).

	OPPO
	High priority:
1. SA+LTE
2. EN-DC+LTE
3. SA+SA
4. EN-DC+SA
	We consider that we need to limit the use cases for the combinations considering the real deployment scenarios.

	Vodafone
	1. LTE only +LTE only 
2. LTE only +EN-DC
3. LTE only +NR SC
4. EN-DC + NR SC
5. NR SC + NR SC
6. NR SC + NR DC
	

	Verizon
	All configurations
	We agree a common solution should be the foundation and then certain scenarios need to be considered for the support, e.g., NR deeds to be supported for DSDA for connected cars, for example

	MediaTek
	As recommended above by Vodafone i.e.
1. LTE only +LTE only 
2. LTE only +EN-DC
3. LTE only +NR SC
4. EN-DC + NR SC
5. NR SC + NR SC
6. NR SC + NR DC
	Work to be prioritized according to the most relevant deployment scenarios. Both EPC and 5GC (incl. mix thereof) to be covered for 3GPP RATs. GSM/UMTS out of scope.
(Note DC scenarios are for connected mode only.)

	Spreadtrum
	LTE + LTE
NR + LTE
NR + NR
	We think the RAT concurrency should be carefully selected. Operators can provide real deployment guidance. Common solution across different RAT concurrency is preferred while the prioritization of different RAT concurrency should also be introduced.


	LG
	High priority
LTE+NR
NR+NR
LTE + EN-DC
Low priority
LTE + MR-DC (other than EN-DC)
NR + MR-DC
MR-DC+MR-DC
	A common solution applicable for all combinations is preferable in theory, but prefers to start with more common scenarios with prioritization. 

	Lenovo&MotoM
	LTE-NR
NR-NR
LTE-LTE
	Our understanding is that all scenarios are possible deployment for different operator. The target is that one common solution should be derived.

	China Unicom
	1. EN-DC+LTE
2. EN-DC+NR SC
3. NR SC+NR SC
4. LTE+NR SC
	EN-DC+LTE and EN-DC+NR SC should be first studied. And NR SC+LTE and NR SC+NR SC are also very important for NR deployment;

	Apple
	1. LTE + LTE
2. NR + NR
3. LTE + NR
4. LTE + EN-DC
5. EN-DC + EN-DC
6. EN-DC + NR

	In our view, all potential RAT concurrencies listed here are practical use cases. 

Note: NR here includes both NR SC and NR-DC

	Ericsson
	Agree with DT
	We think that it is important to keep the study-scope manageable, but think that RAN can first focus on NR-SC in to ensure timely completion.
We note that it has been suggested to study scenarios where a dual-RX/dual-TX UE uses both radios in one RAT in a DC-manner, and hence, even if it has dual-RX/dual-TX, is not able to communicate with both networks. This we think would drastically increase the complexity of the study and could perhaps be down-prioritized.

	Qualcomm
	High Priority:
NR + LTE, NR+NR, NR-DC + LTE
	The higher priority should be combinations with NR. If the changes are limited to NR only, any NR +X combination can be supported. We should attempt to minimize or eliminate any changes to 3G/4G systems which can also help with the success of the WI by reducing the specification work.

	Dish Network
	First priority: 
NR SA + NR SA
Second priority:
LTE only + NR SA 
Third priority:
MR-DC + NR SA
	All UE connection modes should be considered. NR SA based cases should be prioritized. 

	Sharp
	All combinations should be considered 
	The design should be flexible enough to allow for simple yet efficient implementations that cover all possible combinations.  The impact to the UE should be kept to minimum and NW coordination should be allowed.

	NEC
	First priority
NR SC + NR SC
LTE + NR-SC
LTE + LTE

Second priority
LTE + EN-DC
NR + EN-DC
EN-DC + EN-DC
	The discussion can be started from single connectivity, and extend to scenarios with EN-DC deployment. 




Dual-SIM or Multi-SIM
The typical Multi-SIM device is Dual SIM device. More than two SIMs will make the issue more complex. From market point of view, the use case of supporting more than two SIMs in a device seems not clear. Therefore, we have the following question with regard to the number of SIMs that should be considered for R17 Multi-SIM work. 
Question 3: Whether to consider dual-SIM or multi (>=2)-SIM when discussing the specification enhancements in Rel-17?
a) Dual-SIM only
b) multi(>=2)-SIM
c) Others?( please specify)

	Company
	Option(s)
	Comments

	Nokia 
	Dual SIM 
	Dual SIM is the main deployment scenario for multi-SIM case. So, the solution should focus on addressing this scenario.

	China Telecom
	a
	We think Dual-SIM devices are the mainstream product form.

	vivo
	Dual SIM
	We do not see a typical scenario for more than Dual SIM, e.g, it is less likely that paging collision occur among more than 2 SIM.

	ZTE
	a) Dual-SIM only
	The maximum number of independent RRC  state machine/RRC connection shall be limited to 2.

	Google
	Dual-SIM to start with
	We think that it makes sense to focus on dual SIMs for now to avoid specifying overly complex mechanisms. An attempt could be made to develop solutions that are generally applicable to more than 2 SIMs. The case for supporting multiple SIMs can be revisited later if there is sufficient interest. 

	Xiaomi
	Dual SIM
	SIMs more than 2 is very rare in the market. In Rel-17, we should focus on the main scenario, which is dual SIM.

	Fraunhofer
	Option (b)
	To provide a wider coverage area, some technology providers might enlist the use of more than two sim card(s) and therefore the enhancements should be designed for Option (b) with suitable modifications for the Dual-SIM only option.   

	CMCC
	Dual-SIM only
	Agree with Nokia.

	Huawei,
HiSilicon
	a)

	For Rel.17, Dual-SIM only is the scope. The necessity of Multi-SIM standardization can be discussed after Dual-SIM standardization is finished.

	Deutsche Telekom
	Dual-SIM only
	

	Sony
	Dual and Multi-SIM
	Start with Dual-SIM, but not limit to two SIM. E.g. there are use cases where a higher number of SIMs is relevant

	Charter Communications + Comcast
	(a)
	This study should be scoped with (a) Dual-SIM only for Rel-17. If market demand for >2 SIMs exist, then it can taken up in a future release(s).

	Samsung
	Multi SIM
	Even though Dual SIM is the main deployment scenario the solution should be scalable to address the multi SIM case. In our understanding SA2 work is not restricted to Dual SIM.

	Intel 
	Dual SIM
	We are ok to prioritize two SIMs case. 

	OPPO
	Dual SIM
	We are not sure whether the terminals with more than 2 SIMs are widely used in the market or not, and in this release we could firstly optimize the dual SIM case and could optimize based on further requirements is needed.

	Vodafone
	Dual SIM
	

	Verizon
	Dual SIM
	

	MediaTek
	b) Multi-SIM
	Solutions must be scalable for use with two or more SIMs

	Spreadtrum
	Dual-SIM only
	Dual SIM is the majority use case. But we think the solutions should not be limited to Dual SIM scenario.

	LG
	Dual SIM
	

	Lenovo&MotoM
	Dual SIM
	For Rel-17, we can focus on Dual SIM since Dual SIM is the main deployment.

	China Unicom
	Dual SIM only
	 

	Apple
	Remove this question or 
b) multi (>=2) -SIM
	We don’t see clear difference in either operator scenarios and use cases (section 2.1), or RAT concurrency (2.2), or UE capability (3) or potential RAN impact (4). SA side MU-SIM study doesn’t limit dual or multi-SIM either. Therefore we don’t see this is a valid question, and we suggest to remove this question or study it in a generic way, i.e., MU-SIM means >=2 SIM.


	Ericsson
	Dual-SIM
	

	Qualcomm
	Multi SIM
	Even though Dual-SIM is currently the main deployment, the specified solutions and signalling should be general enough to support more than 2 USIMs for future extensibility. We do not need to study specific optimizations > 2 USIMs though.

	Dish Network
	Dual SIM
	Study dual SIM design with future scalability in mind

	Sharp
	Multi SIM
	Although most practical solution is the Dual SIM, the solution should be generic enough to cover Multi-SIM.

	NEC
	Dual-SIM
	




UE capability 
Simultaneous reception and transmission capability  
A Multi-SIM device may operate either in Dual SIM Dual Standby (DSDS) or Dual SIM Dual Active (DSDA) mode. In TR 22.834 [2], DSDS and DSDA are defined as the below
	DSDS: both SIMs can be used for idle-mode network connection, but when a radio connection is active the second connection is disabled. As in the passive case, the SIMs in a DSDS device share a single transceiver. Through time multiplexing two radio connections are maintained in idle mode. When in-call on network for one SIM it is no longer possible to maintain radio connection to the network of the second SIM, hence that connection is unavailable for the duration of the call. Registration to the second network is maintained [2].
DSDA: both SIMs can be used in both idle and connected modes. Each SIM has a dedicated transceiver, meaning that there are no interdependencies on idle or connected mode operation at the modem level [2]. 


In TR 22.834 [2], the simultaneous reception and transmission capability of multi-SIM devices are described as the below highlighted in yellow.
	[PR.5.1.6-001]: The 3GPP system shall support ME with multiple USIMs (on the same UICC or on different UICCs) that are registered at the same time. 
NOTE 1:	The terminal behaviour with respect to the simultaneous handling of multiple USIMs may depend on the terminal capabilities (e.g. terminal with single Rx / single Tx vs terminal with dual Rx / single Tx vs terminal with dual Rx / dual Tx), wherein dual Rx allows MUSIM UE to simultaneously receive traffic from two networks, single RX allows MUSIM UE to receive traffic from one network at one time, single Tx allows MUSIM UE to transmit traffic to one network at one time.



Based on the device implementation choices, several architectures for multi-SIM devices coexist in the market to support DSDS or DSDA, i.e. single Rx / single Tx, dual Rx / single Tx and dual Rx/dual Tx. A single Rx UE is not capable of receiving traffic from two networks at the same time, while a dual Rx UE may be able to do so. 
From RAN point of view, we also need to discuss which type(s) of devices, with regard to simultaneous reception and transmission capability, should be considered for Multi-SIM work. Therefore, 

Question 4: Which type(s) of devices should be considered in RAN Multi-SIM work? 
a) Single Rx / Single Tx
b) Dual Rx / Single Tx 
c) Dual Rx / Dual Tx 

Note: A UE capable of single reception/transmission is not able to receive/transmit from/to more than one networks simultaneously. 
	Company
	Option(s)
	Comments

	Nokia
	Dual RX/Single TX
Single RX/Single TX
	The use cases and requirements listed in TR22.834 will require RAN impacts for option A and option B only. So, these two types should be considered as basis. For device with dual reception and dual transmission the system requirements can be met without RAN impacts.

	China Telecom
	A,b,c
	The different device implementation choices should be all contained in the scope of this work.
We also think simultaneous reception and transmission capability should be considered aligning with RAT scenarios, e.g.dual reception is mandatory in some NR scenarios

	vivo
	Dual RX/Single TX
Single RX/Single TX
Dual Rx / Dual Tx 

	In case Dual Rx / Dual Tx, some multi-SIM issues may not exist e.g., paging collision may be avoided in case NR SA + NR SA. However, in case of dual connectivity, some multi-SIM issues still exist, e.g, if DC is configured on SIM1, UE may not be able to receive paging on SIM2, or UE may not be able to initiate RRC connection with SIM2.

	ZTE
	a and b shall be prioritized
c can also be considered
	Since it is clearly specified in SA2 SID that “The study shall be restricted to single Rx / single Tx and dual Rx / single Tx UE implementations.”, the Single Rx / Single Tx and Dual Rx / Single Tx shall be prioritized in RAN.
For the Dual Rx / Dual Tx, some capability coordination may be needed as well.

	Google
	a+b+c
	At the time we should consider all options to support UEs with differing capabilities.
We would also like to add that it may not be appropriate to define UE capability for dual-SIM devices entirely in terms of number of Rx and Tx paths. We think the definitions of the various SIM modes (e.g., DSDS and DSDA) should be revisited. For example, it may be possible for a UE with a single transceiver chain to operate in DSDS. Additional modalities such as VoWiFi should also be considered.

	Xiaomi
	High priority:
Single/RX/Single TX
Low priority:
Dual RX/Single TX

	We should minimize UE complexity and hardware requirement especially considering that NR requires more UE receivers (e.g. NR SA on FR1 requires 4 RX), as it is already difficult to equip UE with 4 NR receivers. Solutions should not go in the direction that may require UE to have more receivers. We prefer to deprioritize the Dual RX case. For Dual TX, even for LTE, Dual TX UEs were failed in the market due to high cost. So we should not consider Dual TX case.

	Fraunhofer
	Option (a), Option (b)
	Agree with ZTE. In the SA2 study item, the system enablers for Multi-USIM devices is restricted to Option (a) and Option (b) UE implementation

	CMCC
	a) Single Rx / Single Tx
b) Dual Rx / Single Tx

	Agree with Nokia. 
From our view, both a) and b) have RAN impact and needs to study.
For c) Dual Rx / Dual Tx, if issues are identified by companies, we are also ok to study.

	Huawei,
HiSilicon
	b) and c)
	The hardware components of UE’s transceiver include the RF part (antenna, front-end, RFIC) and the baseband part. The RF part can work on different frequency bands. For the eMBB type of UEs, some frequency bands can be configured with at least 2 RF channels, some frequency bands can even be configured with 4 RF channels. Then UE can use part of RF channels for each USIM simultaneously. Furthermore, if the UE supports carrier aggregation or dual connectivity, this UE can receive information using multiple RF channels in several frequency bands. For example, a CAT20 LTE UE can support 5 carriers while for each carriers this UE can support 4x4 MIMO receiving. 
For a multi-SIM UE, by implementation this UE can use some RF channels to receive information from the system associated with one USIM and at the same this UE can use some other RF channels to receive information from the other system associated with another USIM. This means that the problems coming from ‘Single Rx UE’ should already been addressed by UE implementation. 
The ‘Single Rx’ UE is already a legacy UE implementation compared to the state-of-art UE implementation now. According to the timeline of Rel.17, we expect that the Rel.17 UE can be delivered to the market from/after year of 2022. Considering the roadmap of Rel.17, we don't think it is needed to study and specify multi-SIM UEs with only Single Rx capability.

	Deutsche Telekom
	a & b & c
	If there is a benefit for efficient support of dual-SIM it should be applicable for a kind of devices (from low to high capability)

	Sony
	
	In case if intra MNO synchronized radio co-ordination can be considered and then Radio impact can be minimized for singleRX/TX. Inter MNO with shared RAN may also have opportunity to perform radio co-ordination.


A) If we assume a more light weight device, UE assisted co-ordination is needed
B) Dual RX/Single Tx
C) If we assume, DualRX/Dual TX?
We prefer and think that a) and b) needs to be specified, but depending on UE capabilities, alternative C should be a valid option.
Note: these combinations should be seen as descriptions of functionality and not hardware configurations. 



	Charter Communications + Comcast
	(a) + (b) + (c)
	Whilst we sympathize with statements about Single Rx becoming obsolete in 2-3 years time frame, even for Dual Rx case we have observed in the field that not all UEs use the 2 Rf Rx chains independently. The usage seems frequency band dependent. In other words, we observe Dual Rx UEs behaving as Single Rx depending on the involved bands. Therefore, it is important that both (a) and (b) are studied.
We agree with China Telecom’s rationale for inclusion of (c).

	Samsung
	a,b,c
	For b) and c) this may require some restricted capability usage

	Intel
	A, B,C

	Dual Tx and dual RX is not within SA2 SI but it may be more practical if the UE supports CA or DC.

	OPPO
	a, b and c
	All cases could be considered in the SI, and issues need to identified for different ones

	Vodafone
	A, b (and see right for impacts regarding ‘c’)
	For ‘c’ need to confirm whether the single PLMN capabilities are reduced when using 2 PLMNs

	Verizon
	All 3. If anything, b may be of a bit lower priority
	All 3 are UE types that we will see

	MediaTek
	a) b) to be prioritized
	Scenarios with one or more SIMs operating independently are out of scope – e.g. DSDA scenario is out of scope.
Note DSDS and DSDA definitions are being updated in SA1 to cover multiple USIMs. 

	Spreadtrum
	a), b), c)
	The terminology of Single RX/ Single TX/ Dual RX/ Dual TX should be clarified again in RAN discussion, as the SA definition might be too simple to handle different scenarios in RAN.

	LG
	A, B (and C) 
	If UE capabilities are sharply split for two PLMNs, then C can be omitted. However, it should be discussed if such a static split of UE capabilities between PLMNs can be acceptable. 

	Lenovo&MotoM
	A,B,C
	Type C UE could have less issues comparing to the Type A and type B UE. But, all types of UE should be considered. 

	China Unicom
	b and c
	Dual Rx UE types as baseline. 
Case a may have lower priority.

	Apple
	a) single RX, single Tx
b) dual Rx, single Tx
c) dual Rx, dual Tx 
	We agree with ZTE that
·  a) and b) should be prioritized;
Capability coordination should be considered for c).

	Ericsson
	a+b+c

	We think that RAN should address all UE types. Solutions can be different though and it can even be, e.g., a certain solution does not have any RAN impact at all, but is only solved on higher layers.

	Qualcomm
	A, B, C
	This depends on which scenario will be studied. For dual-standby single active case, dual tx is not needed while dual rx may be needed when one PLMN is in DC mode. For DSDA, dual tx/rx is still relevant. We should first agree on the scenarios to be studied.

	Dish Network
	All three cases
	All device categories should be addressed to have full flexibility in the kind of user devices

	SHARP
	All combinations
	We should start with the simplest scalable solution that can cover/expanded to all scenarios.  

	NEC
	a, b and c
	a, b should be prioritized as per SA2 SID. RAN may consider c) further depending on the volume of expected scope of RAN SID.




Potential RAN impacts
The following possible cases are listed in below. Please also provide more cases by company’s inputs, if any.
Note: Same PLMN and same gNB is also in the scope for the below cases.

Case1: Collision between Paging reception from network A and B
In NR, the paging monitoring occasion can be configured more flexibly than E-UTRA (idle/inactive in network A+idle/inactive in network B). Multiple factors are used for determining paging monitoring occasions in NR. Besides some parameters inherited from E-UTRA, additional parameters have been introduced. For example, the parameter PF-offset is introduced to enable different cells to configure paging occasion starting in different radio frame. In additional to PF-offset, the parameters such as firstPDCCH-monitoringOccasionOfPO, pagingSearchSpace, SSB number and ssb-PositionsInBurst, uplink symbol and flexible symbol also affect the PO calculation.
In addition to the paging reception, other idle mode activities may include RRM measurements and system information reception in one network and these idle activities may also collide with paging reception in another network. Therefore,

Question 5: What are the RAN impacts for case 1, if any?

	Company
	Comments

	Nokia
	There could be RAN impacts (to Uu signalling) for solutions to coordinate the paging reception for a UE with single RX capability. Any solution should aim to minimize the additional paging transmissions and also in case if indication of collision via RRC signalling is needed, the solution should aim to minimise the additional signalling transactions during cell reselection.

	China Telecom
	We should introduce the mechanism of PO adjustment in RAN to avoid paging collision. The formula of PO might be needed to change for UE in idle mode.

	vivo
	Depending on the solution approach, some Uu signalling may be required. For example UE signalling to notify network of paging collision between the two SIMs is required. Or UE may request the network for additional paging occasion transmission.

	ZTE
	There could be RAN impact to enable the paging reception from the two camped cells of the two USIM. To have a common solution for both inter-MNO and intra-MNO, the interaction between two RAN nodes shall be avoided.

	Google
	We expect that systematic paging collision will be worked on by SA2 first, as per FS_MUSIM objectives. Some RAN impact has been identified by the rapporteur already in the previous text, and we think this topic needs to be studied in detail during the SI. For example, some UE assistance to select appropriate paging parameters may be studied.

	Xiaomi
	From RAN point of view, we can study solutions to reduce/avoid the collision between two network.

	Fraunhofer
	A network configured, UE initiated mechanism should be introduced to update paging occasions to avoid collision without the need for additional PO transmissions. 

	CMCC
	In order to avoid paging collision for single RX Dual-SIM UEs, there could be impact on RAN side to coordinate paging reception (e.g. PO/PF coordination).  

	Huawei,
HiSilicon
	Paging collision only happens for Single Rx UE. As we’ve discussed for question 4, by implementation the UE can support Dual Rx, and there is no paging collision problem. So we don't see the problem of paging collision.

	Deutsche Telekom
	We think that the easiest and most efficient way to avoid paging collision and at the same time minimizing battery drain of the device is a coordination of paging occasions between the PLMNs. One example would be to align the DRX paging occasions especially in idle mode to be adjacent to each other so that the UE can maximise the sleep time, while waking up for potential reception of both paging occasions. Such an optimization would also be beneficial for multi-Rx devices.    

	Sony
	Agree to the problem that some sort of co-ordination is needed. 
A UE assisted co-ordination should be studied. 

	Charter Communications + Comcast
	Depending on the scenario and UE capabilities, the Uu and Xn/X2-AP impacts could be minimum (e.g. for un-coordinated dual Rx / dual Tx UE - see Q1 + Q4), to not insignificant (e.g. for coordinated single Rx / single Tx UE – see Q1 + Q4). 
If it is a design goal to have a unified solution spanning all scenarios then impacts to areas identified by rapporteur e.g. paging, RRM etc is foreseen. 
For coordinated scenarios (see Q1), RAN2 can wait for SA2 to make sufficient progress. 
In addition, some form of capability coordination may also be warranted e.g. when both networks are TDD and UE is dual Tx dual Rx capable. 
Power control may also be warranted in certain cases e.g. in inter- operator case when both networks are TDD and operating in the same band (US CBRS 3.5GHz band).
It is also important to design the solutions to mitigate interference.

	Samsung
	For paging collision from Network A and B, the solution should aim to alleviate the problem that UE cannot receive paging from either of the network and the paging overhead from the network perspective is minimized

	Intel
	Paging occasion can be colliding between USIM A and B because it is a problem for single Rx case. A possible NAS level approach is to change of 5G-S-TMSI upon UE request. If SA2 considered NAS level approach, there seems no impact to support the change of 5G-S-TMSI. On the other hand, RAN level solution can be also studied e.g. update of existing or new paging related parameter upon UE request.

	OPPO
	Agree that there might be some optimizations for paging collision if problem is identified. However, current solutions based on UE implementations should also be considered as potential ones.

	Verizon
	Need study in RAN. For example, in FR2, from the UE perspective, how can it handle the beam situation at all if paging occasions  collide?

	MediaTek
	No network-based coordination. UE-based approach should be targeted.

	Spreadtrum
	RAN impact for Paging Collision avoidance can be the UE initialled coordination procedures between two networks. And UE side only operation should be prioritized to avoid signalling cost.

	LG
	For idle mode paging, if NAS based solution to avoid paging collision is used, RAN impact can be minimized. For inactive mode paging, some study may be beneficial. 

	Lenovo&MotoM
	The collision of paging reception should be solved, especially for the UE with single RX. There could be feasible RAN-based solution or CN-based solution. But, one common solution to avoid paging collision should be designed for both Intra-MNO and Inter-MNO cases.

	China Unicom
	If the UE support dual Rx, there is no Paging colliding; and for single Rx, the colliding can be resolved by the network coordination.

	Apple
	For single Rx UE, paging collision can be avoided with UE assistance information and NW configuration for paging occasion configuration.  
In the scenario that both SIMs camp on the same cell, from UE power saving perspective, it’s possible for NW to coordinate the paging in the same paging occasion. 
In addition, the scenarios of CMAS/ETWS reception collision as below should be studied in RAN:
> scenario 1: if paging and CMAS/ETWS reception is collided for single-Rx dual-SIM UE, UE is possible to miss paging or CMAS/ETWS. 
> scenario 2: if CMAS/ETWS reception is collided for single Rx dual-SIM UE, UE is possible to miss one CMAS/ETWS message. 

	Ericsson
	This needs to be part of the RAN2 study scope, but obviously, IF it is concluded that RAN solutions should be standardized also for 1 Rx UE’s, then such solutions would require quite complex Idle/Inactive state synchronization between PLMN’s.

	Qualcomm
	Changes to both UE and gNB procedures will likely be needed. The paging cycle and/or occasions at one or both links can be altered either based on UE reporting of the collision or UE support for multi-SIM. RAN can wait for SA2 progress first.

	SHARP
	Changes to UE and NW procedures (including RAN and CN) are expected.  However, these changes should be kept at minimum without any radical change to existing specifications 

	NEC
	Solution for paging collision avoidance may be worked on by SA2 first. If SA2 solution alone can solve the issue completely, potential RAN2 impact would be introducing radio signalling needed for the SA2 solution. Otherwise, RAN based solution can also be considered.




Case 2: Paging delivery to UE on network A while the UE is actively communicating (i.e. RRC connected mode) with network B 
For a UE capable of single reception/single transmission only, if the UE has established RRC connection with network B and stayed in idle or inactive state in network A, the UE has to switch its receiver chain in TDM manner in order to receive traffic in network B and paging message in network A (idle/inactive in network A+RRC connected in network B). 
For a UE capable of dual reception, in some case, UE’s RF capability may be fully occupied by network B such that UE may not be able to receive paging from network A at the same time. In this case, the UE may need to adjust its RX capability with network B or switch RX chain in TDM manner between the two networks in order to receive traffic in network B and paging message in network A.
In addition to the paging reception, other idle mode activities may include RRM measurements and system information reception in network A and these idle activities may also collide with the data reception in network B.
Question 6: What are the RAN impacts for case 2, if any?
	Company
	Comments 

	Nokia
	The RAN impact for this case is again for a UE with single reception capability and depends on the solution. There may be impacts to RAN in case of switching from Network B to Network A for idle mode monitoring. We need to study whether dynamic signalling of assistance information to Network B is needed for scheduling decisions by Network B or if we can rely on static network configuration for switching between networks.
For UE with dual reception capability, TDM operation for uplink transmission may be required when the UE receives valid paging from Network A and needs to establish the RRC connection with Network A for sending paging response.

	China Telecom
	RAN should introduce the mechanism to monitor one network paging while connecting with another network, e.g. using TDM manner to monitor paging while communicating with another network.

	vivo
	Depending on the solution approach, some Uu signalling may be required. For example some TDM pattern configurations may be helpful to avoid service interruption on SIM 1 due to paging reception on SIM 2. Even for UE with dual reception capability, if UE is configured with DC, some signalling would be necessary to inform network whether UE can use TDM pattern or not.

	ZTE
	There could be RAN impact to enable the paging reception while the UE is actively communicating. To have a common solution for both inter-MNO and intra-MNO, the interaction between two RAN nodes shall be avoided, and UE based coordination can be considered instead (e.g. TDM solution in IDC procedure).

	Google
	Depending on UE capability (number of Rx/Tx paths) and resource utilization, different RAN mechanisms may be warranted. A detailed study is needed.

	Xiaomi
	From RAN point of view, For single RX UE, we may study network controlled switch from network B to network A to minimize the impact to network B.

	Fraunhofer
	The RAN impacts could be different depending upon whether the UE receives paging or performs other idle mode activities on Network A. RAN should strive to introduce a common solution in a TDM manner for both these scenarios.

	CMCC
	In case 2, for single RX/single TX UE, the UE has to always switch its receiver chain in TDM manner to receive traffic from network B and monitor PO/PF from network A. This manner impacts user experience for traffic B, especially when traffic B is online gaming or interruption sensitive traffic. We suggest RAN2 to study solutions to address this issue. How to let network B aware of PO/PF or paging message of SIM A may has RAN specification impact. 
As mentioned by moderator, for dual-RX UE, there will be cases that both RX are occupied by network B. In order to monitor PO/PF of SIM A, UE has to switch one receiver in TDM manner. This case is similar with single RX case.

	Huawei, HiSilicon
	For one case, if the paging associated with network A is delivered by frequency band X and the device is actively communicating with the network B using frequency band Y, this device can use the RF channels of frequency band X to receive the paging of network A. In this case, the paging delivery of network A has no impact to the communication of network B.
For another case, if the paging associated with network A is delivered by frequency band X and the device is actively communicating with the network B using the same frequency band X, this device can have to switch part of the RF channels for network B to network A for the paging receiving. In this case, the downlink/receiving capability of network B would have to be adjusted because of network A’s paging delivery. The network B should aware UE’s downlink/receiving capability adjustment so that the network B can do the correct scheduling to UE.
So in general, the downlink capability adjustment should be studied and specified to support Multi-SIM.

	Sony
	Some sort of paging monitoring gap configuration is needed.
For UE with Dual RX but single TX, the downlink paging monitoring would be feasible if the UE supports the given band combination, otherwise same as single Rx. The uplink transmission for paging response, e.g. preamble and RACH procedure signalling some TDM operation would be needed. Hence (UE assisted) co-ordination is needed.

	Charter Communications + Comcast
	In case of single RX/single TX UE, the UE has to TDM to receive paging from network A while received data from network B, which may lead to undesirable performance degradation on the network B. Alternatively, the UE may be out-of-coverage of Network A when active in data from Network B. RAN2 should study solutions to allow network A to avoid unnecessary paging attempts and/or failures.

	Samsung
	The UE idle mode operation on Network A may be a periodic event (e.g. paging/idle mode measurements) or non-periodic event (eg. PLMN search) while the UE is in RRC connected on network B, any solution should be generic to handle such cases. The solution should aim to avoid the resource wastage on Network B (where the UE is in connected) and allow graceful release of the connection in certain scenarios when the UE cannot switch back to Network B (eg. UE initiating connection of Network A). Anyway a detailed study will be need to address all such scenarios.  

	Intel
	For reception of paging for single Rx, gap/interruption in connection with USIM B is needed. No impact expected from paging cause prioritization and connection suspend/release as these should be specified in NAS

	OPPO
	We think such use case could be studied, and there could be some optimization when UE is in Connected mode in one network while UE is in Idle mode in another network.

	Verizon
	Agree more study is needed, especially for FR2 where UEs usually have one 1 tx, 1 rx. In addition to signaling, how beam management is handled in this case, is unclear.

	MediaTek
	State machines must remain in sync between the UE and the network for every USIM to avoid waste of resources. Graceful RRC release necessary i.e. UE-triggered RRC connection release.

	Spreadtrum
	1, RAN may need to send the service category in the paging message for the MUSIM UE.
2, RAN may need to define some new procedures to handle UE’s capability coordination between the connected operation in network A and the idle/inactive operation in network B.
3, RAN may need to define quick service suspend and resume procedures for the connected operation.
4, RAN may need to define TDM operations for receiving the traffic with network B while receive paging, system information from network A and perform measurement operation for network A (if needed).

	LG
	This case needs to be studied. The impact of monitoring other PLMN (idle mode) to active PLMN should be minimized.

	Lenovo&MotoM
	In this case, TDM solution should be designed regardless of single RX and dual RX. When\How to switch between network A and network B should be studied.

	China Unicom
	The capability should be coordinate for USIM A and USIM B. Since the Paging and SIB are sending periodically, and the network can adjust scheduling mechanism. For single Rx and dual Rx, further clarification on if different mechanisms are needed.

	Apple
	TDM pattern is helpful to avoid the collision between paging reception and dedicated data transmission and reception. 
If there is network coordination, paging message in network A could be delivered via the activated connectivity in network B to UE, in order to avoid the dedicated data transmission interruption. 

	Ericsson
	Same as above, impact on paging needs to be part of the study scope.

	Qualcomm
	Depending on the UE capability for reception on the two USIM links, gaps on the Connected link or TDM between the links may be needed.

	SHARP
	NW coordination to allow for paging one SIM (UE) using the other NW should be allowed in order to minimize the impact on UE and NW complexity while enhancing services over multiple NWs and M-USIMs.

	NEC
	For UEs capable of single Rx, RAN need to specify a TDM solution to allow UE to monitor the paging of network A while communicating to network B. How to decide the TDM pattern to be used can be discussed and specified by RAN.



Case 3: UE entering in RRC Connected mode in network A from Idle/Inactive mode, while UE is already in RRC Connected mode in network B
In this case the UE has established RRC connection in network B and stayed in idle or inactive state in network A. When the UE needs to perform some signaling activity in the network A (e.g. RAN Area Update or response to the paging), the UE should decide whether to initiate RRC connection setup or resume request information. For a UE capable of dual reception/single transmission or single reception/single transmission, when the UE decides to initiate message transmission to network A, the UE may need to stop the current activities in network B or switch the Tx chain in TDM manner between network A and B (idle/inactive in network A+RRC connected in network B). 
Similar analysis with case-2-1, for a UE capable of dual reception/dual transmission, the UE Tx chains may be fully occupied by network B, such that the UE may not be able to initiate RRC connection setup to network A, the UE may need to adjust its TX capability with the network B or switch Tx chain in TDM manner between the two networks in order to transmit traffic in network B and send message to the network A.  
Question 7: What are the RAN impacts for case 3, if any?

	Company
	Comments 

	Nokia
	The RAN impacts will be similar to Case 2. In this case the UE can inform Network B about the switching to Network A so that Network B can adjust its scheduling accordingly.
It would be good to consider the RAN impacts for the case where UE in connected-mode in Network B and needs to perform idle mode tasks including paging monitoring and RRM for idle mode in Network A under Case 2.  Other case which includes UE entering into connected mode for UE originated traffic and Paging response can be considered under Case 3.

	China Telecom
	The RAN should be notified the RRC connected state of UE to avoid the resource waste and NW statistics messed, e.g. introducing a RRC release message from UE to network.
The RAN should support fast release or suspend the connection as requested by the UE with the cause that UE need to switch to another network.
If the UE switch to another NW for MT/MO services, NW should not page UE until UE comes back to avoid the waste of resource.
UE should notify the NW when UE finish the transmission over network A so that NW can resume the connection or page UE.


	vivo
	This case has additional requirement on how UE can initiate an uplink, e.g, UE initiates RRC resume or TAU. For example, UE capability coordination between network and UE may be required, or network may have to release UE.

	ZTE
	There will be some impact on the content of paging record based on the following conclusion captured in 22.834, 
“The 3GPP system shall be able to indicate to the UE as part of the paging procedure the type of traffic that triggered the paging. This information may be used by a user or MUSIM UE to determine whether it needs to respond to a mobile terminated call on one registered USIM while the UE is engaged in active communication on another USIM. The granularity of the paging information shall discriminate between the following service categories”.
With the newly added information in paging record, the UE is able to determine whether to initiate RRC connection to network A and stop the connection with network B. If UE is able to maintain the communication with NW A and NW B simultaneously, then there could be RAN impact to enable the simultaneously communication with network A and network B. To have a common solution for both inter-MNO and intra-MNO, the interaction between two RAN nodes shall be avoided, and UE based coordination can be considered instead (e.g. the TDM solution in IDC procedure).

	Google
	The UE must be able to gracefully shift between different networks without adversely impacting network performance. New signalling to support such behaviour may be needed.
Again, we think this is a topic that needs detailed study.

	Xiaomi
	From RAN point of view, Similar to Case 2, we may study network controlled switch between two networks to minimize the impact to RAN operation.

	Fraunhofer
	Similar impacts to RAN as in Case 2 with the addition of the UE needing to respond to the paging in Network A. 

	CMCC
	This case may always happen to dual-SIM phones. Either stopping traffics on network B or switching TX/RX chain in TDM manner, UE has to let network side aware of what is happening, in order to avoid bad impact to network. This could have impact on RAN2.

	Huawei, HiSilicon
	The UE needs uplink transmission if this UE want to enter RRC connected mode. 
For one case, the UE is in RRC connected mode in network B and this UE can support 2Tx for uplink transmission. If there is no IDC problem, this UE can use 1Tx for the uplink transmission to network A and at the same time use another Tx for the uplink transmission to network B.  In this case, the uplink/transmission capability of network B would have to be adjusted because of the procedure of network A’s RRC connection setup. The network B should aware UE’s uplink/transmission capability adjustment so that the network B can do the correct configuration of UE’s uplink transmission.
For another case, the UE is in RRC connected mode in network B and this UE can only support 1Tx for uplink transmission. By one UE implementation, this UE may decide to initiate message transmission to network A so that this UE may release the RRC connection to network B.  In this scenario, the UE may reuse the UE assisted information for RRC connection release which is under normative work in UE power saving WI. Enhancements to this UE assistance information can be further studied in this Multi-SIM scenario.  By another UE implementation, this UE can switch the uplink transmission using this 1Tx channel in time domain to network A and network B. In consequence this 1Tx UE can keep two RRC connections to network A and network B respectively and no standardization enhancements are needed. 
So in general, the uplink capability adjustment should be studied and specified to support Multi-SIM.

	Sony
	Similar RAN impact as Case 2. 
One aspect is whether it is possible to achieve a dynamically configured response time for the UE to initiate RRC connection in Network A, due to TDM scheduling.

	Charter Communications + Comcast
	Please see our response to Q5. 

	Samsung
	See our comment to Q6. Some assistance info exchange between UE/NW may be considered to address Case 2 and Case 3 with the aim of avoiding/minimizing network resource wastage and providing the UE the flexibility for service prioritization 

	Intel
	RAN impact could be different depending on whether to maintain one connection only or operate both connection in parallel. 
In case of maintaining one connection only, if paging has lower priority, the UE delays paging response in USIM A. On the other hand, if paging has higher priority, the UE should prioritize response for paging. To do this, the UE will suspend(or release) connection with USIM B and initiate a new service request to the 3GPP system associated with USIM A. Therefore, we don’t see any impact to AS layer.
Operating both connections in parallel can be already supportable by Rel-15 NR (R2-1813461) but further enhancements can be considered e.g. power control, TDM operation or UE capability coordination.  

	OPPO
	This case could be merged together with case 2, and they are quite similar as each other.
We think such use case could be studied, and there could be some optimization when UE is in Connected mode in one network while UE would like to enter Connected mode in another network.

	MediaTek
	As for the previous case, the most important is to ensure state machines remain in sync between the UE and the network for every USIM to avoid waste of resources. Graceful RRC release necessary i.e. UE-triggered RRC connection release.

	Spreadtrum
	DSDS and DSDA UE might have different solutions. Considering the complexity, DSDS UE may need quick service suspend and resume procedures for network B to support the connection with network A and then return back to the connection with network B. For DSDA UE, in fact all the case 4 issues should be considered.

	LG
	This case needs to be studied so that graceful degradation of on-going connection upon initiating another connection can be achieved. 

	Lenovo&MotoM
	This case should be studied in RAN since it will impact RAN side. The moderator mentioned RNA update and response to paging, which should be separately considered because the period could be different. As usual, the period for RNA update could be longer than data transmission in response to paging. Therefore, the solution for CN registration/ RNA update and response to paging could be different. 

	Apple
	1.  Similar view as ZTE, that NW should provide the service in the cause in paging record, based on whixh the UE can decide whether to initiate/resume connection in network A. 
2. If UE decides to initiate/resume connection in network A and release/suspend the connection in network B, there should be some methods for network B to know the UE’s leaving/suspending and the corresponding cause, in order to avoid the RRC state mismatch as well as the incorrect network statistics. UE may or may not be reachable through paging after this suspend and device shall indicate it through cause. 
3. If UE decides to initiate/resume connection in network A and keep the connection in network B, there should be some methods (e.g. TDM pattern) to help UE to work well on both networks. 

	Ericsson
	A multi-SIM UE could advertise capabilities to network B which allows the UE to, if needed later, also establish a connection to network A. Note that we assume this scenario can only be supported by dual-RX/dual-TX UEs, with reasonable complexity.

	Qualcomm
	The solution for case 2 can be reused for TAU and RNAU, for example by appropriate choice of the TDM pattern and durations. If the necessary time on the other link (where connection is being established) is too long, it may be better to suspend the connection on the first link completely by either RRC or NAS signaling and resume when the activity on the other link is complete.

	SHARP
	The UE and NW should be aware of their capabilities to support multi-USIM operations. The UE should be able to camp on one NW while receiving notifications from other NWs of pending services.  NW should be able to register UE with multiple USIMs or at least take notice to facilitate cross networks services.   

	NEC
	If UE decides to work on both network, TDM solution as describe in Q5 can be considered. If UE decides to switch to network A, additional CP solution should be specified to release or suspend the RRC connection with the network B.


 

Case 4：UE communicates with network A and B simultaneously 
[bookmark: _Ref525768594][bookmark: _Toc525808832][bookmark: _Toc525808874][bookmark: _Toc1079639][bookmark: _Toc525809307][bookmark: _Toc528597508][bookmark: _Toc528876127][bookmark: _Toc525809351][bookmark: _Toc528336403][bookmark: _Toc528336294][bookmark: _Toc528510987][bookmark: _Toc1062799][bookmark: _Toc1074639][bookmark: _Toc528336505]In the market, some high end devices equipped with multiple Rx/Tx chains can communicate with two networks at the same time, as one example, one communication for voice service and another communication for data service (RRC connected in network A+RRC connected in network B). UE hardware sharing (i.e. Rx/Tx chains) should be considered. In this case, the UE needs to adjust its Tx/Rx capability and transmission power with these two networks. 
Question 8: What are the RAN impacts for case 4, if any?

	Company
	Comments 

	Nokia
	This case may have different RAN impacts depending on whether the UE has dual TX capability or not. If the UE has dual TX capability, only the co-ordination of uplink power sharing has RAN impacts. If the UE has single TX capability, there may be RAN impacts for TDM operation for transmission between the two networks. 
The RAN solution should assume that each network should be agnostic of the services at different networks. Because any dependency on awareness of service of other network involves tighter coordination and also the security aspects needs to be considered if these two networks are across different vendors (Inter MNO case).

	China Telecom
	The UE capability coordination and power control should be discussed.
If the UE has to spare one Tx to the other USIM, The RAN should support UE initiated capabilities update. i.e. from 2Tx to 1Tx or from EN-DC to LTE only.

	vivo
	Agree with Nokia. For simultaneous UE Tx and Rx, UE should be able to switch dynamically between different SIMs network transmission and reception. UE hardware sharing (i.e. Rx/Tx chains) should be considered. In this case, the UE needs to adjust its Tx/Rx capability and transmission power with these two networks.

	ZTE
	For the case 4, some capability coordination may be required. To have a common solution for both inter-MNO and intra-MNO, the interaction between two RAN nodes shall be avoided, and UE based coordination can be considered instead (e.g. the TDM solution in IDC procedure or Capability restriction procedure).

	Google
	Enhanced UE capability signalling may be needed to ensure that the two different networks supply valid (RRC) configuration to the UE.

	Xiaomi
	From RAN point of view, we can study network controlled TDM solution.

	Fraunhofer
	Agree with Nokia in that each network should be agnostic of the services of the other networks. However, solutions for a TDM operation between the networks, could include at the network, awareness about the unavailability of the UE.

	CMCC
	For this case, some kinds of UE assistance or intra-MNO (same operator case) coordination is needed, in order to let network adjust scheduling between SIM A and SIM B.

	Huawei, HiSilicon
	Similar as the comments to question 6 and 7

	Sony
	For Single Tx, an UE assisted algorithm for TDM sharing is needed. 
In case of Dual Tx the capability for Dual Connectivity can be used as a basis for this. UE assisted or based support for supported band combinations and UL power sharing is needed. 

	Charter Communications + Comcast
	Please see our response to Q1 and Q5. 

	Samsung
	F0r Case 4) some restricted capability usage may be required

	Intel 
	It can be already supportable by Rel-15 NR (R2-1813461) but further enhancements can be considered e.g. power control, TDM operation or UE capability coordination.  

	OPPO
	We think such use case could be studied and some optimization is needed.

	Verizon
	Agree with previous comments. VZW would like to understand if this applies to the single Rx, single Tx FR2 UE.

	MediaTek
	No network-based coordination. UE capability reduction can be considered if required. However see answer to Q4.

	Spreadtrum
	We think for complexity consideration, this use case can only be fulfilled by DSDA UE. We agree that UE radio capability coordination between two network and power control need to be discussed. We also suggest to maximum reuse the mechanism defined in Q5 and Q6 to handle the complexity. As for the TDM mechanism to support case 4 for Single TX/Single or Dual RX UE, we think this kind of solution is far too complex to be discussed in release 17.

	LG
	This case needs to be studied. In our view, how to optimally share the UE capabilities in accordance with the service requirements is the key issue. While we agree that services on one PLMN should be desirable to be agnostic to other PLMNs, we wonder if such dynamic UE capability sharing will eventually requires some service prioritizations across PLMNs. 

	Lenovo&MotoM
	The optimization can be studied. But, the solution could depend on the capability of UE, such as single Tx/RX or dual TX/RX. 

	China Unicom
	Related to Q1.
If inter-MNO coordination is needed, this case may need further study. Otherwise, this case can be further discussed for intra-MNO scenario.

	Apple
	We agree with Nokia that the UL power sharing coordination should be considered for dual Tx UE and TDM pattern should be considered for single Tx UE. 
For dual Tx/Rx UE, considering the potential hardware sharing between NR SA and EN-DC, the UE capability coordination should be considered between two networks or with the UE’s assistance (e.g. UE capability update according to the current hardware usage). 

	Ericsson
	It seems that this scenario can only be supported by dual-RX/dual-TX UEs, unless, as mentioned by Nokia, TDM solutions for simultaneous connections should be introduced but that seems it would increase complexity significantly.

	Qualcomm
	Dual Active can require TDM on both uplink and downlink if the UE can’t do simultaneous transmission and reception. If the UE can do this, there is still the need to adjust the UE capability when the UE switches from one link to both links. This can be solved by dynamic UE capability which was discussed in Rel-15.

	SHARP
	Dual operation should be possible but we should allow for multiple grade kind of devices that support on one access at a time.

	NEC
	For dual RX/Tx UE, capability coordination should be studied. However, solution which requires tight network interworking will be less preferred considering the support of iner-MNO scenario.
For other types of UE, since simultaneous transmission and reception on dual SIMs is not supported, TDM solution can be considered.




Case 5: Interference between different USIMs including dual Tx/ dual Rx and single TX/dual Rx	
For UE supporting dual Tx/dual Rx, harmonics interference and IMD between different USIM may be considered.
For UE supporting single Tx/dual Rx, reception under one USIM and transmission under another USIM may occur at the same time. In this case, harmonic interference produced by one USIM may impact the reception of another USIM.

	Company
	Comments 

	China Telecom
	We should consider interference impact for multi-USIM UE. RAN4 need to study the requirement for these cases.

	vivo
	We agree, if SIM 1 and SIM 2 are operating on some bands, harmonic interference would occur, e.g.,if SIM 1 and SIM2 are separately operating on 1.8 Ghz and 3.5Ghz, UE would experience harmonic interference. RAN need to identify these kind of bands, if any.

	ZTE
	We agree the issue can be studied and the IDC procedure can be reused for this case.

	Google
	We also think that IDC principles can be used for this situation.

	Xiaomi
	We agree this case should be studied in IDC

	Huawei, HiSilicon
	IDC problem of MUSIM UE needs to be studied.

	Sony
	UE assisted or based support for supported band combinations and UL power sharing is needed.

	Charter Communications + Comcast
	We agree that it is important to study interference impacts. We also agree that IDC framework can be considered as a baseline to support these scenarios. We expect RAN4 to study such aspects, after finalization of solution design, based on inputs for involved band combinations. 

	Samsung
	Agree such issues can be addressed by the IDC framework

	Intel
	We agree that the issue can be studied and if there is any issue, the IDC framework can be reused. 

	Verizon
	Study the impact of interference for multi-SIM. Mitigation studies in 3GPP

	MediaTek
	The issue can be studied. Whether or not some IDC framework can be reused will require further work.

	Spreadtrum
	This is an important issue and should be studied.

	LG
	This can be discussed in IDC framework, not in Multi-SIM. 

	Lenovo&MotoM
	RAN4 is expected to study whether there is the interference firstly. If confirmed, RAN2 can discuss the solution.

	Apple
	This can be considered as IDC issue.

	Ericsson
	Would need to be studied

	Qualcomm
	This should be studied. If an IDC WI is approved, it is fine to include it in that WI’s objectives. If not, it can be done in this WI.

	Dish Network
	As indicated by most companies the IDC framework should be used for coexistence

	NEC
	If IDC will be specified in Rel-17, this can be specified in IDC topic. 




Case 6:  Reduce UE power consumption.  
For a UE capable of single reception/single transmission or dual reception/ single transmission, when the UE is actively communicating with USIMA, the UE has to retune its RF chain to USIMB for serving/neighboring cell measurement and reading system messages, which have an impact on USIMA. If two USIMs are within the same cell, the RRM measurements of two USIMs are almost the same.

	Company
	Comments 

	China Telecom
	RAN support measurements relaxation for the scenario that USIMs in a Multi-USIM device belong to the same operator.

	vivo
	We agree that the UE power consumption is an important factor to take into account and reduce it as much as possible for both RRC connection and idle mode.
In this case, RAN should study whether some measurements can be relaxed.

	ZTE
	We agree the power saving can be studied. To have a common solution for both inter-MNO and intra-MNO, UE based solution is preferred and the solutions proposed in the Rel-16 power saving SI/WI can be considered (e.g. DRX pattern suggested by UE). 
Based on the requirement specified by SA1 in 22.834 that “[CPR.8.1-6]: Each USIM shall appear as a separate device to the 3GPP system.”, we think RAN shall treat each USIM as separate device (i.e. RAN shall not be required to know which two USIMs are used by the same UE).

	Google
	Power consumption is an important consideration and should be addressed during the study.

	Xiaomi
	We agree that power consumption reduction can be studied

	Fraunhofer
	Solutions should take into account power consumption as an important factor

	Huawei, HiSilicon
	If the two USIMs are working in the same cell, RRM measurement optimization can be up to UE implementation. If the two USIMs are working in different cells, we have similar comments as Question 6 in Case 2.

	Deutsche Telekom
	Power consumption optimisation is key requirement, but not on the expense of relaxed RRM ! We assume that the RRM requirements for Dual-SIM devices would not be relaxed compared to single-SIM devices …

	Sony
	As stated, before optimizations if intra RAN should be considered

	Charter Communications + Comcast
	As with any other issue, UE power consumption is an important consideration. UE Power saving should be considered for all priority configurations captured in Q1 & Q2.  
Whether this gets studied as part of this work or in a different umbrella WID (e.g. similar to Rel-16 Power Savings) can be discussed further.

	Samsung
	As pointed by other power consumption aspects for Multi SIM devices can be studied 

	Intel
	We are ok to study possible areas for Power saving. However, this particular scenario i.e. two USIMs are in the same cell, we wonder it can be already taken care by implementation i.e. having one cell re-selection. 

	OPPO
	We also agree that UE power consumption is an important issue for multi-SIM UE. And this could be regarded as the general principle when we defined the solution for the previous issues.  

	Verizon
	Power consumption is every important. It is very valuable to have a power efficient multi-sim operation.

	MediaTek
	Reducing UE power consumption is always important and should always be kept in mind as a generic goal e.g. between two solutions to the same problem, the one with less UE power consumption should (typ.) be preferable.
An important design principle for MUSIM as indicated repeatedly above is no network-based coordination. UE implementation-based optimization can be had to address given scenarios.

	Spreadtrum
	The power consumption for MUSIM UE should be a study area, but whether there is anything need to be specified, should be discussed later.

	LG
	While power consumption is an important KPI, the power consumption always comes with performance sacrifice. Since there are a large number of factors for potential power savings and corresponding trade-off, it is hard to decode now which power saving aspect should be considered more/less important.  We think power saving can be only regarded as a general consideration for this study, that is, power saving itself should be the primary objective of this study.  

	Lenovo&MotoM
	For this case of measurement of one same cell, only the exchange between two SIMs is needed. Therefore, it can be up to UE implementation.

	Apple
	UE power saving should be considered for MU-SIM study. When both SIMs are camping on the same cell, it seems the measurement and idle mode mobility could rely on a single SIM. 

	Ericsson
	The particular mentioned scenario seems not to have any specification impact (both SIMS in the same cell). In general, power consumption is an important metric, but we don’t think that should be the main aspect to consider for this SI. Note that there is a separate Power saving WI ongoing in Rel-16.

	Qualcomm
	We are fine to study power savings in general. The particular use case seems to be part of intra-PLMN optimizations which should be avoided at network side and can be left to UE implementation at the UE side.

	Dish Network
	Whether RRM measurements for one USIM can be reused for another should be studied in terms of power savings and any other impacts.

	NEC
	If the two USIMs are working in the same cell, RAN2 can study which information/measurement results can be shared for the SIMs. How to realize information sharing is up to UE implementation.




Case 7:  Cell selection and reselection enhancement 
We think case of Intra-MNO, some enhancement with regard to cell selection and resection can be considered as follows:
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.
[image: ]
Figure 1: cell selection enhancement 

	Company
	Comments 

	vivo
	If two different USIM cards belong to the same operator some coordination should be studied, e.g., the cell selection and reselection of secondary SIM always follow the cell selection and reselection of primary SIM.

	ZTE
	Based on the requirement specified by SA1 in 22.834 that “[CPR.8.1-6]: Each USIM shall appear as a separate device to the 3GPP system.”, independent cell selection&reselection is preferred.  However, even independent cell selection&reselection is performed, the physical layer measurement result can still be used by two USIM by UE implementation, thus the enhancement mentioned seems not necessary.
In addition, considering separate dedicated priority may be configured to UE based on separate SPID, independent operation will be supported anyway in cell reselection.

	Google
	We think that for this case, the goal should be to have the UE camp on the same cell for both SIMs as far as possible. 

	Xiaomi
	Cell selection/reselection enhancement can be studied, but not necessarily mean standard impact.

	Huawei, HiSilicon
	We think this is a UE implementation issue.

	Deutsche Telekom
	We only see this for the intra-MNO case, but still the device would be “two independent UEs” (see ZTE comment above).
For inter-MNO the requirements are network individual and should not be changed.

	Sony
	Agree it is a UE implementation issue

	Charter Communications + Comcast
	We consider this topic to be applicable for intra-operator case where it can left as an implementation issue.

	Intel 
	We also think that this could be handled by UE implementation. 

	OPPO
	We also consider this could be based on UE implementation

	Verizon
	We think coordination should be studied – it seems to be a quite viable solution for at least some scenarios. We want options (independent, coordinated…)  be made available by the standard. It is not possible to choose one at this moment.

	MediaTek
	Similar to the previous case, this is UE implementation related.

	Spreadtrum
	Cell selection and reselection enhancement for intra-MNO case can be studied.

	LG
	Fine to look at this aspect, but standard impact may not be necessary. 

	Lenovo&MotoM
	Only the exchange between two SIMs is needed. Therefore, it can be up to UE implementation.

	Ericsson
	Would need to be studied.

	Qualcomm
	It should be left to UE implementation.

	Dish Network
	We also think this sort of optimization can be left to UE implementation

	NEC
	Independ cell selection and reselection should be performed by different SIMs. The sharing of physical layer measurement results can be based on implementation.




Case 8: Collision between paging reception from network A and MSI/SI-message reception from network B
	Company
	Comments 

	Samsung
	When the multi SIM UE is in idle mode in both Network A and Network B, then there is high probabaility that the paging occasion collides with the MIB/SIB1 transmission opportunity or the SI-window transmission opportunity in Network B. This case may need further studies    

	Ericsson
	Would need to be studied.




Case 9: Collision between MSI reception from network A and SI-message reception from network B
	Company
	Comments 

	Samsung
	When the multi SIM UE is in idle mode in both Network A and Network B, then there is high probabaility that the MIB/SIB1 transmission opportunity in Network A collides with the SI-window transmission opportunity in Network B. This case may need further studies    

	Ericsson
	Would need to be studied.





[bookmark: _Ref524080280]Summary and Proposals
Summary and proposals for Q1:
Moderator observations: 
All companies agree that both inter-MNO and intra-MNO should be included in Multi-SIM work area. Among them two companies express that inter-MNO case can have high priority. 
17 companies think that in some cases, particular work for intra-MNO case should be considered. 
From companies feedback, common solutions for inter-MNO and intra-MNO scenarios should be targeted.
7 companies think the coordination for inter-MNO between the networks is not needed. In addition, 4 companies think that coordination between the networks for both inter-MNO and intra MNO is not needed. 


Based on the above observation, we have the below proposal
Proposal 1: Multi-SIM work mainly considers common solutions for both inter-MNO and intra-MNO cases.  The solutions requiring coordination between the networks should not be considered. FFS if some particular works for intra-MNO is included.

Summary and proposals for Q2:
Moderator observations:
By companies RAT concurrency preference for study, we listed the main cases preferred in descending order as follows: 
LTE only +NR SA (31 companies)
NR SA + NR SA (31 companies)
LTE only +EN-DC (21 companies)
EN-DC + NR SA (21 companies)
LTE only +LTE only (14 companies)
NR SA + NR DC (10 companies)
Note: NR SA means NR-SC and NR Idle mode. LTE only means LTE-SC and LTE Idle mode.
Some companies think that common solution applicable for all combinations should be a definitive target solution, the discussions may not have to consider all individual cases. 

Based on the above observation, we have the below proposal 
Proposal 2: At least include the following RAT concurrency cases into the Multi-SIM work:
· LTE only +NR SA
· NR SA + NR SA 
· LTE only +EN-DC 
· EN-DC + NR SA 
Note: NR SA means NR-SC and NR Idle mode. LTE only means LTE-SC and LTE Idle mode.

Summary and proposals for Q3:
Moderator observations: 
26 companies support Dual-SIM. 5 companies support Multi-SIM. 
8 companies think that even though Dual-SIM is currently the main deployment, the specified solutions and signalling should be general enough to support more than 2 USIMs for future extensibility. 3 companies think that for Rel.17, Dual-SIM only is the scope. 
Based on the above observation, we have the below proposal
Proposal 3: Multi-SIM work should primarily focus on Dual-SIM devices

Summary and proposals for Q4:
Moderator observations: 
29 companies support a) Single Rx / Single Tx. 31 companies support b) Dual Rx / Single Tx. 23 companies support c) Dual Rx / Dual Tx. 19 companies support a)+b)+c).
Based on the above observation, we have the below proposal
Proposal 4: The following types of devices should be discussed
· a) single RX, single Tx
· b) dual Rx, single Tx
· c) dual Rx, dual Tx

Summary and proposals for case 1:
Moderator observations:
6 companies indicate that the study for this case is needed, however solutions are not explicitly mentioned. 14 companies explicitly indicate that coordination or enhancement paging reception including both CN paging and RAN paging should be considered with some indications or assistant information from UE. 6 companies indicate that the study for this case is needed, however the solution is not explicitly mentioned. 3 companies consider that this case can be solved as the UE implementation. 7companies indicate that there are also CN-based solution for this case.
 Additionally, 1 company also described two more related cases, i.e., paging and CMAS/ETWS reception collision and CMAS/ETWS reception collision between the networks.
Potential RAN impacts:
Coordination and Enhancement paging reception in RAN side to avoid the paging collision. 


Summary and proposals for case 2:
Moderator observations:
20 companies explicitly indicate that switching reception between the networks should be considered, e.g., TDM manner, paging monitoring gap, capability adjustment or out-of-coverage of paging reception Network. 
Few companies also indicate other potential solutions as follows:
· More information in paging message, e.g., service category
· Release/Suspend and resume in RRC or NAS
· paging one SIM (UE) using the other NW
4 companies indicate that the study for this case is needed, however the solution is not explicitly mentioned.
Potential RAN impacts:
Switching reception between the networks to avoid the resource waste.

Summary and proposals for case 3:
Moderator observations:
3 companies indicate that the study for this case is needed, however no solution is explicitly mentioned.
20 companies indicate that the below solutions should be studied
· Switching reception and transmission between the networks
· Suspend or Release from already RRC connection network B
Few companies indicate the below solutions 
· More information in paging message, e.g., service category, paging cause
· Advertise capabilities to network B which allows the UE to
Potential RAN impacts:
Enhancement reception and transmission to avoid the resource waste by following 
· Switching reception and transmission between the networks
· Suspend or Release from already RRC connection network B

Summary and proposals for case 4:
Moderator observations:
3 companies indicate that the study for this case is needed, however no solution is explicitly mentioned.
25 companies indicate that the below solutions should be studied
· Coordination of uplink power sharing
· UE capability coordination
Few companies indicate that, if the UE has single TX capability, there may some RAN impacts for TDM operation for transmission between the two networks. However some concerns are also raised if this case applies to single Rx, single Tx FR2 UE.
Potential RAN impacts:
Enhancement reception and transmission in case of simultaneous reception and transmission between networks by following
· Coordination of uplink power sharing
· UE capability coordination

Summary and proposals for case 5:
Moderator observations:
24 companies indicate that Harmonics interference and IMD issues between two SIMs should be studied. 
Potential RAN impacts:
Identify the Harmonics interference and IMD issues and reuse the IDC frame work to solve it.

Summary and proposals for case 6:
Moderator observations:
25 companies indicate that power consumption is an important factor that should be considered for Multi-SIM. However there no detailed solutions are mentioned. 

Summary and proposals for case 7:
Moderator observations:
Almost all companies consider that this case can be left to UE implementation.  

Summary and proposals for case 8:
Moderator observations:
Only two companies provide feedback to this case.  Apple also adds similar case in case1 discussion. 

Summary and proposals for case 9:
Moderator observations:
Only two companies provide feedback to this case.  Apple also adds similar case in case1 discussion. 
Based on the above observations, we have the below proposals
Proposal 5: The following cases are included in Multi-SIM work. 
· Collision between Paging reception from network A and B
· Paging delivery to UE on network A while the UE is actively communicating (i.e. RRC connected mode) with network B
· UE entering in RRC Connected mode in network A from Idle/Inactive mode, while UE is already in RRC Connected mode in network B
· Simultaneous UE communication with network A and B is included in Multi-SIM works
· [bookmark: _GoBack]Harmonic interference and IMD issues between two SIMs are included in Multi-SIM works
Proposal 6:  Power consumption for Multi-SIM UE should be taken into account in Multi-SIM works. 
Proposal 7:  Discuss if the following cases should be included in Multi-SIM works during the Phase-2 email discussion after RAN #85.
· Collision between paging reception from network A and MSI/SI-message reception from network B
· Collision between MSI reception from network A and SI-message reception from network B
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