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1. Introduction
In this contribution, we continue the discussion on the LPHAP for facilitating discussion in this topic for the following
[AT120][421][POS] Remaining proposals on LPHAP (Huawei)
      Scope: Discusss P5-P12 of R2-2213120 and attempt to converge
      Intended outcome: Report to CB session
      Deadline: Wednesday 2022-11-16 1800
2. Relaxed Paging
Based on the discussion above, the following is proposed
[bookmark: _Hlk119091018]Proposal5: Paging relaxation by skipping paging reception in RRC_INACTIVE for LPHAP is beneficial from power saving point of view and feasible from higher layer’s perspective. Skipping paging reception in RRC_INACTIVE is recommended for normative work from R2’s perspective for achieving LPHAP requirements. 
· Detailed solutions to be discussed during the WI phase, FFS which WI
During the online discussion, the main remaining issue is that whether we should recommend it to normative work for LPHAP. Hence, companies are invited to answer the following question:
Question1: Do companies agree that the paging relaxation mechanism is recommended to normative work from R2’s perspective?
	Company 
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	This is aligned with the SA1 requirements for LPHAP without changing the battery for one year. It would be beneficial if we could allow certain UEs without such need to monitor paging to skip paging. 

	ZTE
	No
	‘skipping paging reception in RRC_INACTIVE for LPHAP’ is not fully confirmed to have much power saving gain according to RAN1’s evaluation (as long as UE still needs to receive DL-PRS to perform positioning). In addition we suggest not to recommended something that does not have explicit majority view and cause much discussions

	Intel
	
	We are open to follow majority view. But we should try to down scope considering so far there are too many solution directions for LPHAP. 

	OPPO
	Yes
	

	CATT
	Yes
	Share the same view with HW, relax the paging is beneficial for a longer battery life obviously.

	NEC
	
	Power saving gain should be confirmed first. If yes, we are fine to support it. (Update)

	Lenovo
	Yes
	It is possible to relax paging during some specific time period of positioning procedure for LPHAP UEs to reduce power consumption.

	Xiaomi
	No
	We understand this is related to the ultra-deep sleep type which is discussing by the RAN1, and the recommendation can be done by RAN1 if needed.

	Spreadtrum Communications
	Yes
	It would be beneficial for power saving to skip paging for certain UEs without such need to monitor paging.  

	CMCC
	Yes
	Paging relaxation is one of the potential enhancements to meet the battery life requirement of LPHAP. Also, it is observed that some companies provide evaluation results for paging relaxation during the ongoing RAN1 meeting. It is preferred to recommend this to the normative work.

	vivo
	
	Agree with Xiaomi and ZTE that RAN1 is discussing the power consumption evaluation of LPHAP, thus no need for RAN2 to make a rush conclusion on the benefit from power saving perspective. Besides, the feasibility shall be evaluated by SA side as well.

	Ericsson
	No
	RAN2 has decided that there will not be positioning specific device. As paging is essential; that is NW should be able to reach to UE. We see that NW may have to page the UE to correct its TA. The objective is also to have accurate position and hence TA correction may be needed to improve accuracy. 
However, if there is power saving needed; long eDRX cycle can be used where UE does not need to monitor paging.
When it comes to introducing MICO for RRC Inactive then it is not positioning discussion.  

	China Unicom
	Yes
	Paging relaxation will be beneficial for the UE that support LPHAP, which can reduce more power assumption according to the evaluation results from RAN1. So it’s suggested to be recommended to the normative work.

	Nokia
	Yes
	Apart from the solution of skipping paging for LPHAP use case 6, we should also consider skipping positioning measurement reporting for LPHAP use case 6 under certain conditions if the different measurements are not much different due to the special use case under consideration i.e., UE mobility is limited.


Summary:
Based on the feedback above, 
· 8 companies think that the paging relaxation can be recommended to normative work for R18 LPHAP
· 3 companies think that it should not be recommended
· 3 companies do not have strong view on this
Based on the above feedback, we propose the following
Proposal1: Paging relaxation by skipping paging reception in RRC_INACTIVE for LPHAP is beneficial from power saving point of view and feasible from R2’s perspective. Skipping paging reception in RRC_INACTIVE is recommended for normative work from R2’s perspective for achieving LPHAP requirements. (8/11)
0. The power saving gain can be further evaluated in R1.
0. Impacts of skipping paging for UE in RRC_INACTIVE to the core network could be evaluated with SA2 involved in the WI phase.

Proposal6: R2 can discuss on measurement report skipping in the WI phase
[bookmark: _GoBack]
3. PRS and DRX reception alignment
The following proposal has been proposed for the alignment between DRX and PRS for power saving of LPHAP

Proposal6: Alignment between DRX and PRS is beneficial from power saving point of view for LPHAP and is recommended to normative work
· Two scenarios for DRX/PRS alignments are considered: (a) PRS alignment with fixed DRX (b) DRX alignment with fixed PRS
· Solutions for the PRS/DRX alignment, e.g., LMF-based/UE-based solution, to be discussed in the WI phase
· Impacts to different RRC states (RRC_INACTIVE and RRC_IDLE) to be discussed in WI phase

Question2: Do companies agree with the proposal above that PRS and DRX alignment is recommended to normative work from R2’s perspective?
	Company 
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	We are OK to support it if this is the view from the majority of companies 

	ZTE
	Yes
	

	Intel
	Yes  with comments
	To us, “two scenarios” are not scenario, but the solution direction. We would suggest to update it to reflect this, i.e. “Two solution directions for DRX/PRS alignments are considered”. In addition, We should not introduce two solutions for the same thing, and therefore further down selection is needed. 

	OPPO
	No
	It should be better to leave to RAN4 for further discussion for the LPHAP scenario. Actually, they have already discussed the alignment in R17

	Sony
	Yes
	Yes, we think both alternatives are relevant for normative work

	CATT
	Yes
	

	NEC
	Yes
	We are fine to support it.

	Lenovo
	Yes
	Agree with the proposal, and specific solutions for the PRS/DRX alignment can be discussed in normative work.

	Xiaomi
	Yes
	

	Spreadtrum Communications
	Yes
	

	CMCC
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	China Unicom
	Yes
	

	Nokia
	Yes
	


Summary:
Most of the companies think this should be recommended by R2. Specifically, 
· Intel thinks that the two scenarios are not scenarios but rather directions for solutions
· OPPO thinks that the evaluation should be done in R4 before R2 making any decisions.
We propose the following for the PRS/DRX alignment
Proposal2: Alignment between DRX and PRS is beneficial from power saving point of view for LPHAP and is recommended to normative work. (14/15)
· Two directions of solutions for DRX/PRS alignments are considered: (a) PRS alignment with fixed DRX (b) DRX alignment with fixed PRS
· Solutions for the PRS/DRX alignment, e.g., LMF-based/UE-based solution, is to be discussed
· Impacts to different RRC states (RRC_INACTIVE and RRC_IDLE) is to be discussed

4. RRC_IDLE positioning
During R2#119bis, the following proposals has been summarized for the positioning in RRC_IDLE:

Proposal7: DL positioning in RRC_IDLE is recommended to normative work from R2’s perspective if power saving benefits are confirmed by R1
· Measurement is performed in RRC_IDLE while measurement report is sent in RRC_CONNECTED
· Feasibility of measurement report in msg5 should be evaluated with SA2/3 involved.
· Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning measurement was performed in RRC_IDLE, should be evaluated in the WI phase with SA2 involved.

Question3: Do companies agree with the proposal above that positioning in RRC_IDLE is recommended to normative work from R2’s perspective?
	Company 
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	We are ok to finish the leftover from legacy releases although we think from power consumption perspective, it is not quite aligned with LPHAP requirements for power saving

	ZTE
	yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	Sony
	Yes, but
	We still believe that Network trigger is also needed to initiate the positioning procedure or to configure the UE for Idle mode positioning. E,g, using MT-SDT, or some other low power wake-up/paging mechanism. Based on yesterday discussion on long lasting battery, the NW should be able to reach the UE in a power efficient way.

	CATT
	Yes
	

	NEC
	Yes
	

	Lenovo
	Yes
	

	Xiaomi
	Yes
	

	Spreadtrum Communications
	Yes
	

	CMCC
	Yes
	

	vivo
	Yes
	

	Ericsson 
	Yes
	But, CN handling measurement report in RRC connected while positioning in RRC Idle is already legacy; for example for NB-IoT. It is already specified. Hence below below should be removed.

· Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning measurement was performed in RRC_IDLE, should be evaluated in the WI phase with SA2 involved.


	China Unicom
	Yes
	

	Nokia
	Yes
	



Summary:
All the companies reply Yes to the question. Ericsson mentioned that measurement report in connected for idle measurements has already been supported in NBIOT. But this is indeed proposals from Intel/VIVO that this needs to be considered. We can discuss over the details during WI phase, but the wording has been changed from “should” to “can” which may address companies’ concern.
Proposal3: DL positioning in RRC_IDLE is recommended to normative work from R2’s perspective if power saving benefits are confirmed by R1. (15/15)
· Measurement is performed in RRC_IDLE while measurement report is sent in RRC_CONNECTED
· Feasibility of measurement report in msg5 should be evaluated with SA2/3 involved.
· Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning measurement was performed in RRC_IDLE, can be evaluated in the WI phase with SA2 involved.

Proposal8: Leave the evaluation of whether UL positioning in RRC_IDLE is feasible to R1.
· R2 can continue the discussion in WI phase if it is feasible from R1’s perspective
Question4: Do companies agree with the proposal above?
	Company 
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	The issue was briefly presented during the previous R2 meeting that the main opinion was it is being discussed in R1 and people in R2 have concern on supporting SRS transmission in RRC_IDLE, such as security, or contradiction with definition of RRC_IDLE. 
Hence, we prefer not to discuss it now in R2. 

	ZTE
	Yes
	Agree with HW

	Intel
	Yes
	Anyway, wait for RAN1. 

	OPPO
	Yes
	Agree with HW

	CATT
	Yes
	Ok to wait for RAN1.

	NEC
	Yes
	Agree with HW

	Lenovo
	Yes
	RAN2 take actions based on RAN1 conclusion.

	Xiaomi
	Yes
	

	Spreadtrum Communications
	Yes
	Agree with HW

	CMCC
	Yes
	

	vivo
	Yes
	

	Ericsson
	No
	We should say from RAN2 it is not feasible as there is no UE context. It will make it very complicated to support this.

	China Unicom
	Yes
	

	Nokia
	Yes
	



Summary
Most of the companies are OK with the proposal. E// thinks that we should conclude from R2’s perspective that it is not feasible. 
Since the majority of the companies think we should leave this to R1, we propose the following:
Proposal4: Leave the evaluation of whether UL positioning in RRC_IDLE is feasible to R1. (13/14)
· R2 can continue the discussion in WI phase if it is feasible from R1’s perspective

5. RRC state transition assistance and LPP segmentation
For the two issues of RRC state transition assistance and LPP segmentation, the following proposals have been proposed

Proposal10: RRC state transition assistance can be discussed in the WI phase 

Question5: Do companies agree with the proposal above?
	Company 
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	This is still related to LPHAP that it is an unresolved issue from R17

	ZTE
	No
	No RAN2 action is observed

	Intel
	No
	It was discussed in R17, but no conclusion.

	OPPO
	No
	We can only see the possible enhancement on the NG interface. Discussion is better to be done in SA2/RAN3 rather than RAN2.

	CATT
	No
	Out of RAN2 scope.

	NEC
	No
	

	Lenovo
	No
	Out of RAN2 scope

	Xiaomi
	No
	

	Spreadtrum Communications
	No
	It is better to discuss this issue in RAN3 or SA2 rather than RAN2.

	CMCC
	No
	

	vivo
	No
	

	Ericsson
	No
	

	Nokia
	No
	


Summary 
Most of the companies think that this is out of R2 scope and companies have also pointed out that it might be within SA2/RAN3 scope. Based on the above, we no proposal needs to be formulated for this question.

Proposal11: LPP segmentation can be discussed in separate agenda item from LPHAP
Question6: Do companies agree with the proposal above?
	Company 
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	The issue might have already been existing since the introduction of LPP segmentation in R13. 

	ZTE
	Yes
	

	Intel
	?
	Separate agenda or separate WI? We would suggest to discuss this in TEI instead of R18 POS WI. 

	OPPO
	
	Agree with Intel

	CATT
	
	Agree to study this issue, further discuss in which item. 

	NEC
	
	Agree with Intel

	Lenovo
	Yes
	

	Xiaomi
	
	Agree this is not LPHPA specific issue, it can be discussed separately, prefer to discuss in TEI.

	Spreadtrum Communications
	
	Agree with Intel

	CMCC
	
	Agree with Intel

	vivo
	
	Agree with Intel

	Ericsson
	
	Agree with Intel

	Nokia
	No
	



Similar as above, no proposal is formulated for this question.

6. Event report
On event report, the following has been proposed for the summary

Proposal12: Skipping event report for LPHAP can be discussed in the WI phase with SA2 involvement.
Question7: Do companies agree with the proposal above?
	Company 
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	Intel
	No
	What do we expect to be discussed in RAN WI? The only thing we can do is to send a LS to SA2, and ask their opinion. This should be all what we can do. We do not need to include this in RAN R18 WID snice no RAN2 further impact/action. 

	CATT
	Yes
	

	NEC
	Yes
	

	Lenovo
	No
	Agree with Intel

	Xiaomi
	Yes
	The event report enhancement also can be considered, for instance, the UE can indicate the SRS is still valid ,and the LMF will not trigger the SRS configuration procedure.

	Spreadtrum Communications
	Yes
	

	CMCC
	No
	This is more of a SA2 issue and companies could raise this issue in SA2.

	vivo
	Yes
	Currently, the SRS (re)configuration in UL positioning in RRC_INACITVE is triggered by the event report.
If the event report can be skipped, then there is an impact on the procedure of UL positioning in LPHAP, e.g., the UE shall initiate SRS configuration request when an event is detected.

	Ericsson
	No
	Agree with Intel

	Nokia
	No
	



Summary:
Opinions are a bit divided between whether we should discuss on event report for LPHAP
· 7 companies think that we can work on this in the WI phase 
· 5 companies think that we should not work on this that it is more of a SA2 issue
Proposal5: Discuss whether skipping event report for LPHAP can be discussed in the WI phase with SA2 involvement. (5/12)
7. Summary
Based on the discussion above, we propose the following:
Easy agreements
Proposal2: Alignment between DRX and PRS is beneficial from power saving point of view for LPHAP and is recommended to normative work. (14/15)
· Two directions of solutions for DRX/PRS alignments are considered: (a) PRS alignment with fixed DRX (b) DRX alignment with fixed PRS
· Solutions for the PRS/DRX alignment, e.g., LMF-based/UE-based solution, is to be discussed
· Impacts to different RRC states (RRC_INACTIVE and RRC_IDLE) is to be discussed

Proposal3: DL positioning in RRC_IDLE is recommended to normative work from R2’s perspective if power saving benefits are confirmed by R1. (15/15)
· Measurement is performed in RRC_IDLE while measurement report is sent in RRC_CONNECTED
· Feasibility of measurement report in msg5 should be evaluated with SA2/3 involved.
· Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning measurement was performed in RRC_IDLE, can be evaluated in the WI phase with SA2 involved.

Proposal4: Leave the evaluation of whether UL positioning in RRC_IDLE is feasible to R1. (13/14)
· R2 can continue the discussion in WI phase if it is feasible from R1’s perspective

Potentially agreeable:
Proposal1: Paging relaxation by skipping paging reception in RRC_INACTIVE for LPHAP is beneficial from power saving point of view and feasible from R2’s perspective. Skipping paging reception in RRC_INACTIVE is recommended for normative work from R2’s perspective for achieving LPHAP requirements. (8/11)
17. The power saving gain can be further evaluated in R1.
17. Impacts of skipping paging for UE in RRC_INACTIVE to the core network could be evaluated with SA2 involved in the WI phase.
Proposal6: R2 can discuss on measurement report skipping in the WI phase
Issues to be discussed:
Proposal5: Discuss whether skipping event report for LPHAP can be discussed in the WI phase with SA2 involvement. (5/12)
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