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1	Introduction
This is the summary of the following email discussion in RAN2#115-e meeting.
[AT115-e][108][NTN] idle mode aspects (ZTE)
Updated scope: Continue the discussion on the remaining proposals from R2-2108889
Intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals for further discussion
· List of proposals that should not be pursued (if any)
Updated deadline (for companies' feedback): Monday 2021-08-23 1400 UTC
Updated deadline (for rapporteur's summary in R2-2108899): Monday 2021-08-23 1600 UTC
Proposals marked "for agreement" in R2-2108899 not challenged until Tuesday 2021-08-24 0800 UTC will be declared as agreed via email by the session chair (for the rest the discussion will continue online during the CB session).
Status: Ongoing

2	Contact information
	Company
	Contact: Name (E-mail)

	ZTE corporation, Sanechips
	Yuan Gao (gao.yuan66@zte.com.cn)

	MediaTek
	Abhishek.Roy@mediatek.com

	Intel Corporation
	marta.m.tarradell@intel.com

	Lenovo
	Min Xu (xumin13@lenovo.com)

	ITRI
	Ching-Wen Cheng (cw.cheng@itri.org.tw)

	Apple
	Sarma Vangala (svangala@apple.com)

	Qualcomm
	Bharat Shrestha (bshrestha@qti.qualcomm.com)

	Xiaomi
	lixiaolong1@xiaomi.com

	vivo
	xiao.xiao@vivo.com

	OPPO
	Haitao Li (lihaitao@oppo.com)

	InterDigital
	Dylan Watts (dylan.watts@interdigital.com)

	LG
	aidoy.lee@lge.com

	NEC
	Maxime.grau@emea.nec.com



3	Discussion
Remaining proposals from R2-2108889 [1]:
 [14 VS 12] Proposal 1: Introduce threshold(s) of the remaining valid time and UE will perform measurements on neighbor cells if the remaining valid time of the serving cell is shorter than or equal to the threshold(s).
[13 VS 12] Proposal 2: One single threshold of the remaining valid time and UE will perform intra-frequency and inter-frequency measurements on neighbor cells if the remaining valid time of the serving cell is shorter than or equal to the threshold.
[20 VS 5] Proposal 4.1: Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbour cell) taken into account, should be supported for quasi-earth fixed cell.
[15 VS 10] Proposal 4.2: Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, should be supported for earth moving cell.
[14 VS 6] Proposal 6: For quasi-earth fixed cell, introduce threshold(s) of the distance between UE and the reference location of a cell and only neighbor cells with distance shorter than the threshold(s) will be considered during cell reselection. FFS only one threshold or multiple thresholds for different neighbor cells.
3.1	Usage of the cell expire time for quasi-earth fixed cell
Proposal 1: Introduce threshold(s) of the remaining valid time and UE will perform measurements on neighbour cells if the remaining valid time of the serving cell is shorter than or equal to the threshold(s).
Q1: Do companies agree with proposal 1?
	Company
	Agree/
Agree with modification/
Disagree
	Detailed Comments
(Please provide the suggested change if select “Agree with modification” ;
Please explain your concern if select “Disagree”)

	MediaTek
	No
	While such mechanisms could be useful to control neighbor cell measurements, in the first release of NTN we should focus on getting a working solution first before looking into such optimizations.

	Intel
	No
	We are not sure whether the new threshold(s) is essentially needed in relation of the remaining valid time. 

	Lenovo
	No
	Legacy triggering of neighboring cell measurement can work for NTN, i.e. when the serving cell becomes invalid the RSRP/RSRQ will drop and UE triggers neighboring cell measurement. Triggering neighboring cell measurement based on valid time may be an optimization and can be considered in further releases.

	ITRI
	Disagree
	RAN2 agreed that the timing information on when a cell is going to stop serving the area is supported for quasi-earth fixed case. We think the stop service time of a quasi-earth moving cell is sufficient for IDLE mode UE. 

	Apple
	No
	

	Qualcomm
	Agree
	If majority prefer not to have threshold, then it should be clarified how a UE makes good use of such time information.
Meaning, it should be clarified if UE can trigger cell reselection sufficient time ahead of cell stop time.

	Xiaomi
	Disagree
	There is no need to introduce an additional threshold for triggering neibhour cell measurement, the network can configure proper remaining valid time to trigger neighour cell measurement. 

	vivo
	Agree with modification
	We share the spirit of this proposal, and think also that a specified UE behavior on when to start intra-frequency measurements and lower-priority inter-frequency measurements is needed, similar to the legacy operation. However, if the timing information was introduced to only control the staring time of measurement as agreed previously, we wonder, comparing to the threshold method, why not directly define the timing information as the starting time of such measurements, instead of an offset on top of the serving’s stopping time?  Then we’ll need only one timing information controlling measurement, instead of two things “a serving cell stopping time plus an offset”. .

	Ericsson
	agree
	It is quite important for the functionality of LEO NTN fixed cells

	OPPO
	Disagree
	UE may perform neighbour cell measurements once the neighbour cell starts to cover the area. So, in addition to the leaving time of the serving cell, the incoming time of the neighbour cell(s) is needed to assist UE to decide when to perform measurement on neighbor cells/frequencies. Besides these, we see no need for additional thresholds.

	ETRI
	Disagree
	We do not feel the need to introduce additional threshold(s). Broadcast of cell stop time is sufficient information for UE.

	InterDigital
	Disagree
	We think this could be somewhat like CHO framework, where instead of mobility UE may perform measurements on neighbouring cell between T1 and T2. An additional threshold besides this does not seem necessary. Alternatively, if the network wishes that the UE stop measuring a cell some offset before is about to become invalid this can be incorporated into the T2 value.

	Nokia
	No
	We think it is enough to broadcast when the cell stops covering the area. Then the UEs behavior should be described as: UE shall finalize its neighbor measurements prior to this cell stopping time

	LG
	Agree
	If timing information is not considered, the UE does not know when to perform measurement on each frequency. If we just re-use the existing mechanism, UE should continuously perform measurements on all the frequencies or the network should update the neighbor cell list every time LEO cell appears/disappears. That’s why, for quasi-earth fixed cell, we agreed to use timing information for measurements and cell reselection. This is the simplest method to consider the timing information of quasi-earth fixed cell for neighbor cell measurement.

	NEC
	Agree
	It can help UEs avoid unnecessary cell measurements and let the UE know when to start cell reselection.

	ZTE
	Agree
	



Rapporteur’s summary:

16 companies answered this question with the views summarized below:
· Disagree: MediaTek/Intel/Lenovo/ITRI/Apple/Xiaomi/OPPO/ETRI/InterDigital/Nokia (10 companies)
· Agree: Qualcomm/vivo/Ericsson/LG/NEC/ZTE (6 companies)
· vivo: Define the timing information as the starting time of such measurements, instead of an offset on top of the serving’s stopping time

With the majority being negative to introduce threshold(s) of the remaining valid time and UE will perform measurements on neighbour cells if the remaining valid time of the serving cell is shorter than or equal to the threshold(s), no proposal is given.

Proposal 2: One single threshold of the remaining valid time and UE will perform intra-frequency and inter-frequency measurements on neighbour cells if the remaining valid time of the serving cell is shorter than or equal to the threshold.

Q2: Do companies agree with proposal 2?
	Company
	Agree/
Agree with modification/
Disagree
	Detailed Comments
(Please provide the suggested change if select “Agree with modification” ;
Please explain your concern if select “Disagree”)

	MediaTek
	No
	Please see our responses to Question 1.

	Intel
	Agree (but see comment)
	If majority of companies support having a new thresholds in previous question, we think a single one is enough understanding that it the remaining time is in relation to the serving cell. Differentiation is usually not done due to coverage e.g. for inter-frequency HO, this was done for load balancing.

	Lenovo
	No
	See reply in Q1.

	ITRI
	Disagree
	Please see our comment to Q1. We also have concern that one single threshold of remaining valid time didn’t take account of the start service time of neighbor cells.  

	Apple
	No
	

	Qualcomm
	Agree
	

	Xiaomi
	Disagree
	See reply in Q1

	vivo
	Disagree
	In our understanding, if the timing information controlling the start of measurement is agreed (either via threshold or via directly a timing value), the timing of intra-frequency and inter-frequency measurements on neighbor cells shall be configured respectively with the following reason, with a similar logic as the legacy design in TN.
For the measurement trigger conditions in the legacy TN, it can be seen that two RSRP/RSRQ-based thresholds are applied as the criteria to determine when the UE shall start the intra-frequency measurements and measurements on the inter-frequencies with equal or lower cell reselection priority than the current serving frequency.
For the time-based measurement rule in NTN, this principle should be inherited as well.

	Ericsson
	agree
	

	OPPO
	Disagree
	See our reply to Q1

	ETRI
	Disagree
	Same comment in Q1. 

	InterDigital
	Disagree
	Same comment as Q1

	Nokia
	No
	Same as responded for Q1.

	LG
	Agree
	This is the simplest approach for considering timing information for measurements.

	NEC
	Agree
	

	ZTE
	Agree
	



Rapporteur’s summary:

16 companies answered this question with the views summarized below:
· Disagree: MediaTek/Lenovo/ITRI/Apple/Xiaomi/vivo/OPPO/ETRI/InterDigital/Nokia (10 companies)
· Agree: Intel/Qualcomm/Ericsson/LG/NEC/ZTE (6 companies)

With the majority being negative to introduce a threshold of the remaining valid time and UE will perform intra-frequency and inter-frequency measurements on neighbour cells if the remaining valid time of the serving cell is shorter than or equal to the threshold, no proposal is given.

3.2	Location/Ephemeris assisted cell reselection
Proposal 4.1: Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, should be supported for quasi-earth fixed cell.

Q3: Do companies agree with proposal 4.1?
	Company
	Agree/
Agree with modification/
Disagree
	Detailed Comments
(Please provide the suggested change if select “Agree with modification” ;
Please explain your concern if select “Disagree”)

	MediaTek 
	Disagree
	As mentioned in R2-2108320 [2], this will incur large power consumption in UE, with limited benefits to Idle Mode mobility.

	Intel
	Agree
	

	Lenovo
	Agree but
	Considering the fuzzy RSRP/RSRQ difference in an NTN cell, the distance between UE and the reference location of the serving cell can be considered for neighboring cell measurement triggering. Evaluation on candidate cells can be based on signal strength as in legacy and distances to them may not be considered.

	ITRI
	Agree
	The distance between UE and the reference location of the neighbor cell could be of benefit to the triggering of neighbor cell measurements. 

	Apple
	Disagree
	Agree with MTK.

	Qualcomm
	Agree with condition
	Ok to wait RAN1 on GNSS validity. If it becomes clear from RAN1 that GNSS information is valid for a large period in IDLE mode, (not every DRX cycle), this option can be considered.

	Xiaomi
	Agree but
	The UE power consumption issue should be addressed. So the number of times of UE acquiring its location should be limited.

	vivo
	Disagree with comments
	We hold our position on not supporting this location/ephemeris assisted cell reselection in this release as in Phase-1 discussion. 

However, considering that there are both strong concerns from some companies as well as the majority in favour of having it, we wonder if there can be some compromised ways/middle-grounds for companies to accept. For example, if the concern is for the power consumption issue (at least this is our main concern), maybe we can leave whether to really apply this location/ephemeris-based mechanism to UE implementation, since anyway whether to switch on/off the GNSS/GPS functions and/or whether to authorize it to an APP are currently both controlled by the UE itself. Then in the Spec, we may say “if the UE decides to apply the location/ephemeris-based mechanism, the UE shall…”, with a NOTE like “whether the UE decides to do so is up to UE implementation”. 

	Ericsson
	agree
	

	OPPO
	Agree
	

	ETRI
	Agree
	

	InterDigital
	Agree
	

	Nokia
	Disagree
	We think time-based reselections, if properly specified, should be enough, based on what is broadcast in System Information. We do not think it is the right choice to rely on UE’s location monitoring for cell reselections.

	LG
	Agree
	Maximum guard distance can be introduced to avoid UEs at cell boundary to measure the cell. Regarding the power consumption issue, as UE’s mobility is ignorable compared with NTN cell coverage, the UE does not need to frequently calculate the distance condition.

	NEC
	Disagree
	We agree with MediatTek, we are concerned with UE power consumption in idle mode.
We are also afraid that simply excluding a neighbor cell with longer distance will violate the best rank cell principle and cause other problems.
Moreover, the gain of avoiding several cell reselections is not important enough to justify the extra specification work and extra UE implementation.

	ZTE
	Agree
	



Rapporteur’s summary:

16 companies answered this question with the views summarized below:

· Agree: Intel/Lenovo/ITRI/Qualcomm/Xiaomi/Ericsson/OPPO/ETRI/InterDigital/LG/ZTE (11 companies)
· Lenovo: The distance between UE and the reference location of the serving cell can be considered for neighboring cell measurement triggering. Evaluation on candidate cells can be based on signal strength as in legacy and distances to them may not be considered
· Qualcomm: If it becomes clear from RAN1 that GNSS information is valid for a large period in IDLE mode, (not every DRX cycle), this option can be considered.
· Xiaomi:The UE power consumption issue should be addressed. So the number of times of UE acquiring its location should be limited.
· Disagree: MediaTek/Apple/vivo/Nokia/NEC (5 companies)

The following proposal is given based on the majority’s preference:

[11 VS 5] Proposal 4.1: Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell, if the UE does not need to acquire the GNSS location every DRX cycle in IDLE mode (confirmation from RAN1 is needed for this). FFS on the details.

Proposal 4.2: Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, should be supported for earth moving cell.

Q4: Do companies agree with proposal 4.2?
	Company
	Agree/
Agree with modification/
Disagree
	Detailed Comments
(Please provide the suggested change if select “Agree with modification” ;
Please explain your concern if select “Disagree”)

	MediaTek 
	Disagree
	As mentioned in R2-2108320 [2], this will incur large power consumption in UE, with limited benefits to Idle Mode mobility.

	Intel
	Neutral
	The benefit for earth moving cells is not clear considering the potential complexity, however we are ok going with majority view on this. 

	Lenovo
	Agree but
	See reply in Q3.

	ITRI
	Agree
	For earth-moving cells, the distance between UE and the reference location of the serving cell could benefit the triggering of neighbor cell measurements.

	Apple
	Disagree
	Agree with MTK’s views.

	Qualcomm
	Agree with condition
	See our response in Q3.

	Xiaomi
	Disagree
	It is more complicated than earth fixed case since the reference location will be changed continuously, and UE may need to track the reference location and the UE power consumption may be increased. 

	vivo
	Disagree
	See answers for Q3.

	ericsson
	no
	No enhancements specific to moving beams

	OPPO
	Agree
	

	ETRI
	Disagree
	The reference location can be changed and each cell layout can different compared to earth fixed cell.

	InterDigital
	Agree
	We think using some sort of cell-wide validity time (as in Q1/2) would not work for earth moving beams as validity time would differ depending on where UE is within cell. In this case UE would need to calculate the remaining valid time for a cell in a UE-specific manner via location information and ephemeris data. 

	Nokia
	No
	This is even more problematic than what has been discussed for Q3.

	LG
	Yes
	As timing information is inappropriate for earth moving cell, we need location condition to consider whether the moving cell is approaching or moving farther.

	NEC
	Disagree
	We prefer to reduce power consumption in idle mode.

	ZTE
	Agree
	



Rapporteur’s summary:

16 companies answered this question with the views summarized below:

· Disagree: MediaTek/Apple/Ericsson/Xiaomi/vivo/OPPO/ETRI/Nokia/NEC (9 companies)
· Agree: Lenovo/ITRI/Qualcomm/InterDigital/LG/ZTE (6 companies)
· Lenovo/ITRI: The distance between UE and the reference location of the serving cell can be considered for neighboring cell measurement triggering.
· Qualcomm: If it becomes clear from RAN1 that GNSS information is valid for a large period in IDLE mode, (not every DRX cycle), this option can be considered.
· Neutral: Intel

With the majority being negative to support location assisted cell reselection for earth moving cell, no proposal is given.

Proposal 6: For quasi-earth fixed cell, introduce threshold(s) of the distance between UE and the reference location of a cell and only neighbor cells with distance shorter than the threshold(s) will be considered during cell reselection. FFS only one threshold or multiple thresholds for different neighbor cells.

Q5: Do companies agree with proposal 6?
	Company
	Agree/
Agree with modification/
Disagree
	Detailed Comments
(Please provide the suggested change if select “Agree with modification” ;
Please explain your concern if select “Disagree”)

	MediaTek 
	Disagree
	Lease see our response to Question 3 and Question 4

	Intel
	Agree
	

	Lenovo
	Disagree
	The distance between UE and the reference location of the serving cell can only be considered for neighboring cell measurement triggering.

	ITRI
	Agree
	Please see our comment to Q3. 

	Apple
	Disagree
	Agree with MTK’s views.

	Qualcomm
	Disagree
	UE can also determine the right direction and elevation angle of the serving cell and there is no need to consider the reference location of neighbor cell.

	Xiaomi
	Agree
	We think the UE power consumption should be considered when the location based cell reselection preformed. So the number of times of UE acquiring its location should be limited. For example, configure a threshold of the distance between UE and the reference location for each neibhour cell, and UE selects the cell with highest rank, if the distance between UE and this cell is smaller than the threshold, UE will reselect to this cell.

	vivo
	Disagree
	See answers for Q3 and Q4.

	ericsson
	agree
	One simple threshold is enough

	OPPO
	Disagree
	We think having UE location-based cell reselection is not to replace the legacy RSRP-based approach and in fact location can be used as assistance information. In our view, UE should firstly select N best cells using RSRP ranking and then among the N best cells, UE selects the target cell with the shortest distance to the cell center. 


	ETRI
	Agree
	It is sufficient to use the distance between UE and the reference location of a cell, but it is ok to go with majority view on this.

	InterDigital
	Agree
	

	Nokia
	Disagree
	We do not support having location-based reselection for NTN.

	LG
	Disagree, see comments
	We prefer to use the location condition only for measurements, not for cell reselection criteria. Based on the location condition-based measurements, the UE perform measurements on the cells whose distance between UE and cell center is shorter than the threshold. Then, the UE can perform cell reselection evaluation on the measured cells.

	NEC
	Disagree
	We prefer to reduce power consumption in idle mode.

	ZTE
	Agree
	



Rapporteur’s summary:

16 companies answered this question with the views summarized below:

· Disagree: MediaTek/Apple/Lenovo/Qualcomm/vivo/OPPO/Nokia/LG/NEC(9 companies)
· Agree: Intel/ITRI/Xiaomi/Ericsson/ETRI/InterDigital/ZTE (6 companies)

With the majority being negative to introduce threshold(s) of the distance between UE and the reference location of a cell and only neighbour cells with distance shorter than the threshold(s) will be considered during cell reselection, no proposal is given.

4	Conclusion
[11 VS 5] Proposal 4.1: Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell, if the UE does not need to acquire the GNSS location every DRX cycle in IDLE mode (confirmation from RAN1 is needed for this). FFS on the details.
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