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Introduction
This document aims to collect views from companies for the following discussion agreed during RAN2#114e:
[AT114-e][240][Multi-SIM] UE assistance information of paging collision (vivo)
Scope: 
· Discuss whether and which UE assistance information is needed for avoiding paging collision in MUSIM.
· Should explain what happens if 1) if no assistance information is provided and 2) if assistance information is provided.
	Intended outcome: 
· Discussion summary in R2-2106502 (by email rapporteur).
	Deadline for providing comments, for rapporteur inputs, conclusions and CR finalization:  
· Initial deadline (for companies' feedback):  2nd week Tue, UTC 1200 
· Initial deadline (for rapporteur's summary):  2nd week Wed, UTC 1200

To make it easier to find the correct contact delegate in each company for potential follow-up questions, the rapporteur encourages the delegates who provide input to provide their contact information in this table:
	Company
	Contact: Name (E-mail)

	Qualcomm
	Ozcan Ozturk, oozturk@qti.qualcomm.com

	OPPO
	fanjiangsheng@oppo.com

	vivo
	Yangxiaodong5g@vivo.com

	Apple
	Sethuraman Gurumoorthy, sethu@apple.com

	Huawei/HiSilicon
	Rama Kumar Mopidevi, rama.kumar@huawei.com

	LGE
	HongSuk Kim (hassium.kim@lge.com)

	CATT
	zhourui@catt.cn

	ZTE
	li.wenting@zte.com.cn

	ASUSTeK
	Ryan Ou (ryan_ou@asus.com)

	Charter Communications
	Reza Hedayat (reza.hedayat@charter.com)

	Spreadtrum
	Xiangdong zhang (Xiangdong.zhang@unisoc.com)

	MediaTek
	Felix Tsai (chun-fan.tsai@mediatek.com)

	Samsung
	Vinay Kumar Shrivastava (shrivastava@samsung.com)

	Xiaomi
	hongwei@xiaomi.com

	DENSO
	Tomoyuki Yamamoto, tomoyuki.yamamoto.j5c@jp.denso.com

	Sharp
	Fangying.xiao@cn.sharp-world.com

	APT
	hung-chen.chen@aptg.com.tw

	Sony
	Anders.Berggren@sony.com

	Ericsson
	lian.araujo@ericsson.com

	China Telecom
	Zhangt77@chinatelecom.cn

	Lenovo
	Wulh5@lenovo.com




Discussion
During online discussion, 15 companies support that UE can indicate the assistant information (AS or NAS) to network for paging collision avoidance, while 9 companies against this assistant information. According to the contributions submitted in this meeting, the benefit of providing UE assistant information include:
· UE has the best knowledge to determine the best offset for avoiding paging collision by considering RAN parameters in this network and the POs in the other attached network(s), and thereby reduce the number of requests to resolve the PO collision. 
· UE can provide preferred value for better power saving, e.g., simultaneously paging monitoring for dual RX multi-USIM device; 
While the reasons for doubting the necessary of UE assistant information are given as follows:
· Paging collision is a very low probability issue. If the old 5G-S-TMSI causes collision, then in principle a new 5G-S-TMSI will avoid the collision at least in the current cell. If it happens, the UE can always request a further reassignment or solve it via UE or NW implementation. 
· paging collision can be solved without assistance information for that the PO is periodically distributed and the possible paging cycle is specified to be {rf32, rf64, rf128, rf256}.
· UE assistance information may force network to choose a right 5G-GUTI value and avoid paging collision. If it works like other assistance information, it is likely that the network still free to have its own assignment. So, the additional information could not guarantee to solve the problem. 

RAN2 has agreed that NAS signalling is baseline for UE reporting paging collision issue in 5GS side. So, the rapporteur understands that it is more reasonable for the UE to send assistant information to CN via NAS signalling. However, there is one contribution [8] propose that for RRC inactive UE can provide RRC assistant information to RAN for avoiding collision in RRC_INACTIVE state. The RRC assistance information can indicate the RAN paging cycle to be selected to avoid the collision in RRC_INACTIVE state. The RRC assistance information may also indicate offset to be applied on paging occasion calculation for RRC_INACTIVE. So, the rapporteur would like to separate the different cases (NAS assistant information NAS or RRC assistant information) to discuss this issue. 
Now, companies are kindly invited to answer the below question, with providing your technical reasons to support/against UE assistant information for paging collision avoidance(e.g., what happens if UE assistant information is provided or not). Hopefully, these technical reasons can help us to reach some consensus or go in a direction with clear majority support.
Do you think whether and which signalling shall be supported for sending UE NAS assistant information? 
	Company
	Need assistant information or not
	Which UE assistance information (e.g., UE_ID offset) if need
	Technical reasons

	Qualcomm
	Yes
	
	As we mentioned before, pure GUTI allocation without any UE assistance may or may not always work. Even if it works for the first time, it may not work when the GUTI on the other USIM changes due to reception of apging on that USIM. A good solution should be stable across time and not require frequent signaling from the UE. The main purpose of UE assistance is for the UE to suggest a target PO location. That way, if the NW allocates GUTI accordingly, the two POs on the USIMs can be kept apart all the time. The collision being low probability does not mean that we should have a non-optimal solution. It actually should motivate the opposite and we should aim for a very good solution which can work for many deployments. It is known that many UE smartphone implementations have already proprietary solutions to solve the paging collision and this may work in most cases. But, considering Rel-17 and beyond Redcap and other vertical deployments, such complexity may not be feasible for all UEs of the future. Therefore, it will be good not to miss this opportunity in 3GPP to introduce a standard solution. It is also important to note that any UE assistance information will be optional for the UE to include and, as always, the NW has the full freedom to ignore it. 

	OPPO
	Yes
	offset
	Based on previous discussion, RAN2 agreed to evaluate the efficiency of the candidate solutions, op1 can work for some degree but is not an efficienct solution without UE assistant info. 
More addition, UE has the best knowledge to determine the best offset for avoiding paging collision, which can also consider the PO patten between the two networks for pawer saving purpose. 
So it’s beneficial to consider assistant information.

	vivo
	Need
	UE_ID offset
	Drawback of 5G-GUTI re-allocation in a blind manner has been identified in some cases, e.g., increase the number of requests to resolve the PO collision, especially for device with more than two USIMs. Besides, it’s benefit for power saving has also been found. So it would be good to allow the UE to report assistance information to the network, and we understand it can be left to UE implementation to decide whether to include this information.

	Vodafone
	?
	UE_ID_offset
	The 5GS is meant to frequently reallocate 5G-GUTI. Hence any MT activity on one SIM might lead to a new PO clash occurring (albeit with low probablity). These frequent GUTI changes are requested by SA3 for privacy reasons – hence the UE signalling a predictable offset value for a new GUTI in NAS signalling might not be a great solution.
Hence, just triggering a 5G-GUTI reallocation (by any NAS event on one SIM) may be sufficient when the UE detects that a PO clash will occur.

	Apple
	Yes
	UE_ID offset
	The temporary nature of the 5G-GUTI implies that every time the NW reallocates, there is a chance of paging collision to occur, however low the probability maybe. The MUSIM UE is best positioned to detect and provide the necessary input to the NW to help resolve the paging collision. This would potentially avoid a blind reallocation from the NW side, which might still not resolve the paging collision. UE can determine based on the paging configuration of the other NW, the best offset that can help to avoid paging collision, while at the same time optimize on the sleep-wakeup of the UE trying to monitor paging occasions across both NWs. Since RAN2 has agreed on NAS signalling for avoiding paging collision on 5GS, this assistance information, though it might be computed by AS, has to go as part of NAS signalling (NAS assistance information). We also agree with Qualcomm that RAN2 should take this R17 MUSIM WI opportunity to provide a specification based solution for paging collision avoidance. 

	Huawei/ HiSilicon
	No
	
	First we would like to clarify that paging collision avoidance is applicable to only Single-Rx/Single-Tx architecture. So the argument “UE can provide preferred value for better power saving, e.g., simultaneously paging monitoring for dual RX multi-USIM device” is not applicable.
The reasons why NAS assistance information is NOT needed:
1. Paging collision is a low probability issue and 5G-GUTI reallocation by AMF will address the issue.
2. The suggested 5G-GUTI value(s) by the UE may not be available at the AMF. 
3. If it’s “Offset” information, one needs to consider the benefits of providing the “Offset” vs the complexity it brings to specs and interfaces (eg. NGAP)

	LGE
	Yes
	Preferred offset or 
the current paging information
	The network cannot oviously solve this problem exactly since the network doesn’t know the paging configuration on the other network due to absence of coordination between the two networks. At least, the current collision can be totally solved by sending assistance information.

	CATT
	No
	
	The Paging collisions is rare case and it may occur after cell reselection for all the other options, the result of the enhancement cannot be inherited by other cells, we think the simplest way without assistant information enhancement is enough.

	ZTE
	No
	
	We share the similar view as Huawei.Furthermore, we think  even without the assistance information, the network can select a proper new 5G-STMSI, e.g.  the AMF select a 5G-STMSI that can shift the original PO with about 16rf. This can be left to the network implementation.

	ASUSTeK
	Yes
	the current paging information or suggested PO
	Once paging collision occurs, UE has more information that can be used to derive a new PO which does not cause collision. Therefore the UE should provide assistance information to NW to solve the collision. Regarding which assistance information should be used, we think the UE can report the current paging information of the UE or the suggested PO, and NW can decide how to solve the paging collision.

	Charter Communications
	Yes
	
	We have reasoned in our contributions that a simple 5G-GUTI reassignment would be inefficient, and UE assistance info could resolve this situation. Among the proposed solutions, UE_ID offset has the advantage of being a common solution for E-UTRAN and 5GS. But we are open to evaluate the UE_ID offset against other types of assiatance info.  

	Spreadtrum
	No
	
	Agree with Huawei. Paging collision is a low probability issue, the network implementation by 5G-GUTI reallocation can address the issue.

	MediaTek
	No
	
	Basically similar view as Huawei and ZTE. We are not convinced by the motivation to solve this unlikely issue. Please note this is just assitnace information. There will be no requirement for the NW to follow this information. So it does not really solve the issue mentioned by proponet. RAN2 should not spend too much time on this issue.  

	Samsung
	Yes
	UE_ID offset
	5G GUTI reassignment can be made informed with UE assistance information. One significant benefit is for power saving for the UE. As UE has visibility to both the networks and their associated paging configurations, AS layer can determine the required assistance information and provide it to NAS. NAS sends this to the network for new 5G GUTI reassignment
Assistance information is kept optional and it is left to UE implementation to include it or not.

	Xiaomi
	No
	
	The paging collision problem is a quite low probability issue for MUSIM UEs and even doesn’t impact user experience. Introducing extra assistance information is too much for this corner case. Solutions proposed by SA2 is enough for this. Let’s don’t over-optimize this small and low probability issue.

	DENSO
	Option
	offset
	5G-GUTI reallocation may be already sufficient, because the reoccurrence of paging collision is low probability.
However, if UE wants to ensure to avoid the reoccurrence of paging collision, assistance information can be sent.

	Sharp
	Yes
	offset
	As said by other companies, without assistant information, paging collision may happen again and UE has to request for a new 5G-GUTI, which will introduce more signalling overhead than assistant information.

	Nokia
	Yes
	Assistance information on UE-ID
	As paging collision avoidance is the primary objective, the solution needs to provide the complete solution which ensures collision avoidance for next paging reception. Without assistance information the avoidance part is not fully covered and there may be possible collision after reporting first collision.
Also on the impacts perspective generation of assistance information for collision avoidance is only UE calculation whenever collision is detected. As the NAS signalling to report collision already support for inclusion of additional information support of assistance information can be done with minimum impact of defning UE behaviour for generation of assistance information and providing it to NAS layer.
In our view, network based solution for paging collision avoidance may not work for all situation. Because the PO calculation is based on RAN parameters related to paging DRX cycle and number of PO per DRX cycle. As CN is not aware of this information generaton of assistance information to ensure the GUTI value does not fall into same PO is required.

	APT
	Yes
	UE_ID offset
	Without UE assistance information, the paging collision issue cannot be resolved in one-shot and may increase signaling overhead.

	Sony
	Yes
	offset
	It is beneficial from power saving perspective to use UE assistance for the position of the paging occasion

	Ericsson
	
	
	We think the assistance info is not critical. We understand the point from QC that a collision being low probability does not mean that we should have a non-optimal solution. But given this low probability, we think RAN2 should also consider how much time and efforts are spent on this, specially considering that SA2 also discusses this aspect.
The CN can decide a new value of the GUTI (or an offset value) which results in a different UE_ID, and this may be enough to solve the collision. But since NAS would be used, this decision can be left to SA2 – we could highlight this in an LS to them. 

	China Telecom
	No
	
	Paging collision is a very low probability issue which can be properly addressed by 5G-GUTI reallocation. In addition, as more UEs support dual Rx, paging collision may not be an urgent issue. It is not worthy both the core network and RAN updating to fix this issue.

	Futurewei
	No
	
	We agree with other companies in that paging collisions should anyway occur with very low probability. Furthermore, even if assistance information from the UE can prevent a collision occurring at a specific time, and for a specific cell, collisions can still occur if the UE moves to another cell with different configuration, or if the 5G-GUTI of the other SIM is reassigned.
As such, it is likely that such UE assistance information would have limited value, and simply increase complexity.

	Lenovo&MM
	Yes
	Current paging information
	The UE reports the paging information e.g. PO in aonther SIM. Then, the received network can determine the accurate collision in the time domain. 



Summary: 
There are 24 companies provide their views for this question, where 14 of them support the UE NAS assistant information, while the others (10) against this. One company think paging collision being low probability does not mean that we should have a non-optimal solution and it will be good not to miss this opportunity in 3GPP to introduce a standard solution to reduce the complexity of various UE implementations in the future. Besides, UE assistance information will be optional for the UE to include or not, so both UE and the NW have the full freedom for handleing this information. 
While regarding the benefits of UE NAS assistant information, some arguments are also arisen:
· Even if assistance information from the UE can prevent a collision occurring at a specific time, and for a specific cell, collisions can still occur if the UE moves to another cell with different configuration, or if the 5G-GUTI of the other SIM is reassigned.
· Paging collision avoidance is applicable to only Single-Rx/Single-Tx architecture. So the argument “UE can provide preferred value for better power saving, e.g., simultaneously paging monitoring for dual RX multi-USIM device” is not applicable. 
· If it’s “Offset” information, one needs to consider the benefits of providing the “Offset” vs the complexity it brings to specs and interfaces (eg. NGAP)
There seems no consensus on this issue. As suggested by some companies, the rapporteur suggests the following:
Proposal 1: Send an LS to SA2 to inform that RAN2 has no consensus on whether to support NAS assistant information, and think this issue should be discussed and decided by SA2.

Do you think whether and which signalling shall be supported for sending UE RRC assistant information? 
	Company
	Need assistant information or not
	Which UE assistance information (e.g., UE_ID offset) if need
	Technical reasons

	Qualcomm
	?
	Offset or last 10 bits of S-TMSI
	Any signaling by which the UE can indicate a target PO location is acceptable. We didn’t understand the first question (need or not). Offset has already been agreed for E-UTRAN and provides more flexibility so it will be preferable. We also have offsets already in NR paging calculation so it will be easy to integrate.
vivo: the first isse is for 5GS and  is to ask whether it is needed for UE to report assistant information via RRC message

	OPPO
	No need
	
	Apart from DRX cycle, there is no much difference between RRC_IDLE and RRC_INACTIVE, to simplify our spec work, better to have a unified solution, i.e. NAS based solution, to solve the paging collision issue.

	vivo
	No
	
	For an RRC_IDLE UE, if assistant information is to be sent in RRC message, this information will be further transferred by the serving gNB to the CN, so we think it is more straightforward to directly use NAS signaling for this information. 
For an RRC_INACTIVE UE, it needs to monitor both CN paging and RAN paging, which are sent in overlapping POs. Hence, even anchor gNB can shift the PO for RAN paging according to RRC assistant information, it anyway needs to negotiate with CN to make sure the POs for CN paging and RAN paging are overlapping. We see no benefit to introduce such complexity of  RRC assistant information even for RRC_INACTIVE UE.


	Vodafone
	No RRC signalling
	NAS level controls paging occasion for both IDLE and INACTIVE.
	There are occasions when the UE can believe that it is in RRC_INACTIVE state and the network believe that the UE is in RRC_IDLE state. Hence it is essential that that the paging occasion that the UE and network derive for RRC_IDLE and RRC_INACTIVE are always the same.

	Apple
	?
	
	As indicted by Qualcomm any offset based mechanism would work, and such a mechanism is already agreed for EPS case. For the case of 5GS, a similar approach would work, and since RAN2 has agreed on NAS signaling for Paging Collision avoidance for 5GS side, it is more aligned if the assistance information is sent by UE as part of NAS signaling (eventhough it might be the UE AS layers which generates the assistance information).

	Huawei/ HiSilicon
	No
	
	The same solution can address paging collision in both RRC_IDLE and RRC_INACTIVE.

	LGE
	No
	
	Since there is already NAS based signalling, we don’t have to separated signalling for same purpose. 
We agree that UE RRC should send information to resolve the paging collision, the UE RRC should send RRC assistant information to the UE NAS before sending assistant information to the network.
Regarding the propose that RRC signalling is needed for RAN paging in RRC_INACTIVE, we think NAS based signalling is enough because paging mechanism isn’t different between CN paging and RAN paging. Also, the upper layer knows that the UE AS is in RRC INACTIVE state when state transition happens. So, if the UE AS sends information to UE NAS to indicate paging collision, the UE NAS already know that the UE in RRC INACTIVE state needs to update paging configuration.

	CATT
	No
	
	See Q1.

	ZTE
	No
	
	First share the same view as other companies that the same solution can address paging collision in both RRC_IDLE and RRC_INACTIVE.
Second, the RRC assistance information would introduce even more spec impact, it may also require the interactive between CN and RAN if the CN can’t understand the RRC assistance information.

	Charter Communications
	No
	See Q1
	Agree with Qualcomm. No need for RRC signaling. 

	Spreadtrum
	No
	
	

	MediaTek
	No
	
	Same view as ZTE.

	Samsung
	No
	
	We understand that UE RRC assistance information may have some technical benefits i.e. reduction of signalling flows between gNB and CN for RRC_INACTIVE state. But considering that paging collision is rare and RAN2 agreed that NAS signalling is baseline for UE reporting paging collision issue, we believe that UE RRC assistance information looks very minor optimization issue. As UE NAS assistance information is equally applicable for paging collision avoidance for RRC_IDLE and RRC_INACTIVE, RAN2 should not work on further optimization issues.

	Xiaomi
	No
	
	The paging collision problem is a quite low probability issue for MUSIM UEs and even doesn’t impact user experience. Introducing extra assistance information is too much for this corner case. Solutions proposed by SA2 is enough for this. Let’s don’t over-optimize this small and low probability issue.

	DENSO
	No
	
	Same view with OPPO.

	Sharp
	No
	
	Agree with Huawei that same solution can address paging collision in both RRC_IDLE and RRC_INACTIVE.

	Nokia
	TBD
	
	For RRC-IDLE state, RRC level assistance information is not needed. For collision avoidance in RRC-INACTIVE state, the collision situation depends on RAN paging cycle configuration eventhough PO calculation is based on NAS identifier. So there may be need for RAN level assistance information for RRC-INACTIVE collision avoidance.


	APT
	No
	
	Same view with OPPO. NAS based solution is suifficient. 

	Sony
	No
	
	Timing offset can be handled from NAS

	Ericsson
	No
	
	See comments to Q1. If needed, this can be handled via NAS and the discussion can be carried in SA2.

	China Tlecom
	No
	
	

	Futurewei
	No
	
	

	Lenovo&MM
	TBD
	
	For inactive UE, it is better to use AS signalling for assistance information transmission. Otherwise, after CN receives the UE assistant information, the CN may have to transfer the received assistant information to the gNB. Then, gNB solves this paging collision issue via modifying the RAN cycle.



Summary: 
Almost all the companies think there is no need to support RRC assistant information for paging collision issue, so the rapporteur suggests to follow the majority:
Proposal 2: RAN2 does not introduce RRC assistant information for paging collision issue.


Companies are invited to express their view if any other overall comments or suggestions.
Any other comments or suggestions?
	Company
	Comments

	Qualcomm
	If assistance information is sent via NAS, the final decision will be made by SA2 and CT1. So, for NAS signaling, we can agree to this “from RAN2 perspective” and suggest so to them. 

	vivo
	We are ok for “from RAN2 perspective” if NAS assistant information is allowed.

	Vodafone
	There are occasions when the UE can believe that it is in RRC_INACTIVE state and the network believe that the UE is in RRC_IDLE state. Hence it is essential that that the paging occasion that the UE and network derive for RRC_IDLE and RRC_INACTIVE are always the same.

	Apple
	Agree to including the term “from RAN2 perspective”

	Huawei/ HiSilicon
	It’s up to SA2 and CT1 to decide about UE Assistance Information, if at all needed.

	ZTE
	According to our understanding,  we agree with other companies that whether NAS level Assistance information was needed shall be determined by SA2/CT1, but we think from RAN2 perspective, even without the assistance information, the network can select a proper new 5G-STMSI, e.g.  the AMF select a 5G-STMSI that can shift the original PO with about 16rf. 

	MediaTek
	If new parameter is needed in NAS message, the finial decision should be of course up to SA2/CT1. But as commented in Q1, we don’t think it is needed even from RAN2 perspective.

	Samsung
	RAN2 should send a LS to SA2/CT1 if RAN2 agree to send assistance information via NAS

	Xiaomi
	The paging collision problem is a quite low probability issue for MUSIM UEs and even doesn’t impact user experience. Introducing extra assistance information is too much for this corner case. Solutions proposed by SA2 is enough for this. Let’s don’t over-optimize this small and low probability issue. 
Besides, we also think whether and what assistance information is needed should be discussed and decided in SA2/CT1, not RAN2. We have lots of important RAN2-specific issues to solve in RAN2 here.

	DENSO
	It is reasonable to clarify that the agreement to be made in this discussion is “from RAN2 perspective”. The final decision is up to SA2 and CT1.

	Nokia
	We are ok to include the term “from RAN2 perspective”.

	Ericsson
	If RAN2 makes further decision on this we indeed should have “from RAN2 perspective”, but as said in Q1, we think it is sufficient to indicate to SA2 that UE assistance, if any, should be carried via NAS and the details are up to SA2.

	Lenvo&MM
	Fine to add ‘from RAN2 perspective’ and send the LS to sA2/CT1 for final decision since it is NAS signalling.



Summary: 
Since RAN2 has no consensus on whether to support NAS assistant information, there is no proposal for this question.

Conclusions
Based on the email discussion, we give the below proposals.
[bookmark: _GoBack]Proposal 1: Send an LS to SA2 to inform that RAN2 has no consensus on whether to support NAS assistant information, and think this issue should be discussed and decided by SA2.
Proposal 2: RAN2 does not introduce RRC assistant information for paging collision issue.
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