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1	Introduction
The scope of this paper is as follows:
[AT116-e][103][NTN] SMTC and gaps (Nokia)
Initial scope: Continue the discussion on SMTC and gaps, based on the proposals in R2-2111333
Initial intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals that require online discussions
· List of proposals that should not be pursued (if any)
Initial deadline (for companies' feedback): Thursday 2021-11-04 1000 UTC
Initial deadline (for rapporteur's summary in R2-2111340): Thursday 2021-11-04 1600 UTC
Proposals marked "for agreement" in R2-2111340 not challenged until Friday 2021-11-05 0800 UTC will be declared as agreed via email by the session chair (for the rest the discussion will further continue offline until the CB session in Week2).

During the online discussion at RAN2#116, the following has been agreed:
	[bookmark: _Hlk86747118]Agreements:
1.	We don't introduce new mechanisms (e.g. based on MAC CE) to activate/deactivate SMTCs for NTN neighbour measurements. Which SMTCs the UE will consider is only based on RRC configuration (UE based solutions are not excluded by this).



The remainder of this paper discusses the other parts of R2-2111333, not covered during the GTW discussion.
2	Discussion – first phase
This section is divided topic-wise, based on what has been contributed by the companies in SMTC/measurement gap related papers to RAN2#116 and later summarized in [16].
2.1 	Assistance information for NW-based SMTC configuration
First topic to consider is how to ensure the NW gets assistance information to properly configure the SMTCs and measurement gaps. In the papers submitted to RAN2#116 there are numerous approaches presented which are summarized below:
· Use delay report [10] [15][7] [5][1]
· Propagation delay difference from the UE to its serving and neighboring cells in UE assistance for measurement gap and/or SMTC configuration, or the propagation delay from the UE to its neighboring cell [7]
· Delay value modulo periodicity in milliseconds [10]
· SFTD [11]
· UE assistant information could be propagation delay or propagation delay difference[5]
· UE can be configured to report service link propagation delay difference between serving satellite and neighbor satellite. [1]
· Use UE location information [3] [6] [8] [13][12]
· Wait for SA3 response on user consent for UE location before determining the nature of UE assistance information for initial SMTC/Gap timing determination.[2]
· UE can report its location to assist network with SMTC window/measurement gap configuration, but efficient estimation of propagation delay also requires additional knowledge about target cell ephemeris and feeder link delay. [12]
As can be seen, the views are split and companies support either to report a kind of propagation delay information or UE location information. The latter is still subject to the user consent – to be resolved by SA3. For the propagation delay-related assistance information there seems to be no consensus how this can be implemented (i.e. using SFTD, propagation delay, propagation delay difference, delay modulo periodicity in milliseconds, etc.). 
	Question 1: How should the NTN assistance information for SMTC/MG configuration be defined? I.e. in the form of:
a) propagation delay
b) UE location reporting

	Company
	Answer
	Comments

	Ericsson
	B location
	

	MediaTek
	Either a) or b)
	Depends on if SA3 agrees on location reporting.

	Apple
	a)
	

	Lenovo, Motorola Mobility
	a) delay report
	Delay report is more straight-forward and can be directly used by network. The format can be further discussed. This report does not need UE’s consent and interwork with other WGs.
Location report is pending on SA3’s reply. However even if SA3 replies YES, UE location reporting still needs UE’s consent meaning possibility of UE rejection.

	Huawei, HiSilicon
	b
	It depends on SA3 reply

	Qualcomm
	b) first +
a) second
	Wherever possible, location report in any form finer or coarse is the first priority to use. With this, signaling overhead of broadcasting ephemeris of each neighbor satellite to calculate propagation delay difference is avoided.
If network is unable to configure UE with location report in any form (coarse or finer), propagation delay report is needed.

	Intel
	b
	With the knowledge of ephemeris, NW can also predict the trend of SMTC/Gap adjustment, and provide updated configuration accordingly. If only propagation delay is reported, a more frequent reporting may be foreseen.

	Xiaomi
	b) or a)
	If SA3 agrees UE location report with user consent and gNB has user consent, UE could report UE location as assistance information. Otherwise, UE can report propagation delay difference for SMTC/Gap configuration.
So, we should wait for SA3 response.

	ZTE
	a) Delay report  using SFTD
	· We prefer to reuse the existing SFTD  to assist SMTC/gap configuration in NTN and there is no need to define a similar procedure with the same purpose while we have already had one.
· If we reuse SFTD, there is no need to divide the delay different into two parts: service link and feederlink as the reported value from UE would cover both.

	CATT
	b first
a second

	If location report can be agreed, we don’t suggest any other reporting. Otheriwise, we can consider a).

	Sony
	Either b) or a)
	

	LGE
	a)	propagation delay
	If the UE location is reported, than UE should report again when UE travels more than a certain distance. While UE is stationary, the UE will not report the location again, but the NTN cell keeps moving, so NW should keep calculating the propagation delay based on the NTN cell movement, and update the SMTC/gap configuration, even when the AI is not updated. However, in option a), the AI will be reported whenever the propagation delay is changed more than a certain value. NW need to update the SMTC/gap configuration only when the AI is reported. Therefore, option a) is simpler in NW implementation perspective.

	Samsung 
	b
	Wait for SA3 response.

	OPPO
	a)
	Propagation delay difference between serving cell and neighbor cells

	Spreadtrum
	b) or a)
	If security is confirmed by SA3, UE location is preferred, otherwise, propagation delay is OK.

	ETRI
	a)
	We prefer to use propagation delay.

	CMCC
	a 
	Since UE location reporting requires User Consent, which may not be always available, it cannot work for all the UEs.
Propagation delay difference is the most straightforward information which can be used to assist SMTC/Gap configuration directly.
Moreover, the network can acquire the feeder link propagation delay difference to assist SMTC/measurement gap configuration. So, UE only need to report the service link propagation delay difference as the assistance information for SMTC/measurement gap configuration.

	vivo
	Either a) or b)
	It is beneficial to UE since the UE does not need to convert location information to propagation delay. But whether the UE can report the UE location information depends on SA3’s feedback.

	Nokia
	b)
	We think the UE location reporting (if agreed by SA3) is a better choice, as it can serve multiple purposes. It is true it will not change if the UE is stationary, while the satellites are still moving. However, the NW is likely to be aware of the ephemeris, so it can figure out the up-to-date propagation delay and necessary shift to apply.

	Rakuten Mobile
	Propagation Delay
	Due to security and privacy concerns.

	Turkcell
	b)
	UE location reporting

	Panasonic
	b) UE location reporting
	In the case SA3 and user agree. Granularity of the location information depends on the needs for the SMTC and measurement gap configuration (to be determined).



Summary for Q1:
· 21 companies responded to this question. 14 companies mentioned UE location reporting (option b) is OK. The same number of companies say it is fine to support delay reporting (option a)
· Based on the expressed opinions it is not possible to choose one option, which would represent the majority view.
· Option b (UE location reporting is subject to SA3 evaluation), so if no such approval is received, RAN2 will have to go forward with propagation delay-based UE assistance information for SMTC adjustments in NTN
Proposal 1: RAN2 will decide which option to choose for NTN assistance information for SMTC/MG once SA3 feedback on user consent is received. 
There are different proposal how the propagation delay-based assistance information reporting can be specified. Please share your view how this can be done:
	Question 2: If supported, how delay-based assistance information should be defined? Please choose one of the options and provide justification/description: 
a) SFTD
b) propagation delay
c) propagation delay difference
d) delay modulo periodicity in milliseconds
e) other option

	Company
	Answer
	Comments

	Ericsson
	
	If RAN2 agrees with delay reporting, RAN2 needs to analyse the options. E.g. what all information/signals from neighbor cells UE needs for calculating the delay e.g. SFTD

	MediaTek
	Either b) or c)
	Either propagation delay or the delay difference could be used.

	Apple
	b)
	Seems the most straightforward

	Lenovo, Motorola Mobility
	b) or c)
	Information of service link propagation delay or propagation delay difference needs to be provided to network by UE assistance. Information of feeder link propagation delay or propagation delay difference can be obtained by network implementation.

	Huawei, HiSilicon
	b
	The SFTD measurement is mainly used in DC scenarios, to facilitate the coordination of gap and/or DRX configuration between MN and SN, and SFTD measurement is dependent on UE capabilities.

	Qualcomm
	c)
	The delay difference is sufficient as anyway network does not know the UE location (that’s why UE needs to report this).

	Xiaomi
	c)
	It can be used to configure SMTC/gap directly

	ZTE
	a)
	· We prefer to reuse the existing SFTD to assist SMTC/gap configuration in NTN and there is no need to define a similar procedure with the same purpose while we have already had one.
· If we reuse SFTD, there is no need to divide the delay different into two parts: service link and feederlink as the reported value from UE would cover both.

	CATT
	c)
	

	Sony
	c)
	

	LGE
	a, b, c, d
	All options are acceptable to us.
In option b and d, UE needs to report the propagation delay of the serving cell also, but it is normal to report the measurement result of serving along with the measurement result of neighbour cells.

	OPPO
	c)
	It can be used to configure SMTC/gap directly

	Spreadtrum
	c)
	Delay difference of service link propagation is straightforward.

	ETRI
	c)
	

	CMCC
	c)
	Pls. See our comments to Q1.

	vivo
	b) or c)
	If really propagation delay based manner is adopted, these two options are simple for both the network and UE.

	Nokia
	c)
	Delay difference would be a better choice than absolute delay value (option b), as this will show some trend. 

	Rakuten Mobile
	b),c)
	

	Turkcell
	b), or c)
	

	Panasonic
	
	Agree with Ericsson.



Summary for Q2:
· 20 companies responded to this question. At least 15 companies are OK with using propagation delay difference for UE assistance information based on delay reporting. 
Proposal 2: If propagation delay based UE assistance information for NTN SMTC is agreed, it is defined in the form of propagation delay difference. 

Moreover, as has been mentioned e.g. in [12], RAN2 shall consider if for the propagation delay estimation it is also needed to have the neighbour cell ephemeris information and know the FL delay component. 
	Question 3: Please explain how Feeder Link related delay component should be known and taken into account. Please also comment if neighbour cell ephemeris should play a role in assessing the delay.

	Company
	Answer

	MediaTek
	It should be provided in the neighbor list

	Apple
	We are not sure neighbor cell ephemeris information can be relied upon for assessing delay accurately

	Lenovo, Motorola Mobility
	Neighbour cell ephemeris information has been agreed to be provided to UE. Information of feeder link propagation delay or propagation delay difference are only relevant to network deployment so that serving cell can know it by network implementation.

	Huawei, HiSilicon
	Neighbour cell ephemeris is needed. Moreover, the neighbour cell ephemeris should be associated to the PCI of the neighbour cell. When the network requests UE to provide propagation delay of a neighbour, it needs to indicate the PCI to the UE.
However, UE does not need to consider feeder link delay of neighbour cells. Feeder link delay can be exchanged between gNBs.

	Qualcomm
	How does ephemeris help in assessing feeder link delay as gateway location is not known? There are simply two methods (1) network compensates the feeder link so UE does not have to worry about feeder link delay (2) network provides the drift rate for each neighbor at which feeder link changes.

	Xiaomi
	We think feeder link delay component can be compensated by NW, NW know the location of NTN Gateway and satellites.
If UE need to estimate the propagation delay of neighbour cell or propagation delay difference, the neighbour cell ephemeris information should be provided to UE.

	ZTE
	If we reuse SFTD, there is no need to divide the delay different into two parts: service link and feederlink as the reported value from UE would cover both.

	CATT
	Neighbour cell ephemeris is needed to calculate the propagation delay of neighbour cell. And the propagation delay in feeder link can be compensated by NW. It is tricking that NW configures the propagation delay in feeder link for UE getting the total delay, and then report the total delay. The calculation procedure can be done in NW.

	Sony
	Neighbour cell ephemeris information should be provided to UE in order to calculate the propagation delay.
Feeder link delay is compensated by network.

	Samsung
	If UE location is reported to assist network, network has to know neighbour cell ephemeris and feeder link delay. And it’s up to network implementation how serving gNB can know these information, e.g. neighbour satellite ephemeris and feeder link delay can be provisioned to gNB in NTN deployment and identified based on UE location information.

	OPPO
	Agree with Xiaomi that feeder link delay component can be compensated by NW, because NW knows the location of NTN Gateway and satellite positions.

	Spreadtrum
	Based on the neighbour cell ephemeris, gNB could acquire the feeder link delay difference.

	ETRI
	The feeder link delay can be compensated by the network. The UE provide the service link delay difference with the neighbour cells. 

	CMCC
	In our mind, if we go to C , only additional neighbour cell ephemeris for service link delay is needed for UE, where the network can acquire the feeder link propagation delay difference by itself.

	vivo
	Information of Feeder Link related delay can be obtained by network implementation. No extra Spec impact is needed.

	Nokia
	Ephemeris is needed to calculate how to measure the neighbours. OK to assume the NW is responsible for compensating the FL delay, if that is what the majority wants. This could be somewhat problematic for the IDLE mode, where the UE also measures the neighbours (can everything be provided via SI?).

	Rakuten Mobile
	Agree with others, based on neighbour cell ephermeris, gNB can acquire feeder link delay difference.

	Turkcell
	Neighbor cell ephemeris information is needed.

	Panasonic
	Knowledge of the gateway position(s) on the ground (might be different for different satellites), serving satellite ephemeris and neighbouring satellite(s) ephemeri(de)s should be sufficient for deriving all needed information for calculating propagation delay, suitable points of time for measurement gaps and for handover to neighbouring satellite’s illumination zone.



Summary for Q3:
· 19 companies expressed their views. Clear majority states Feeder Link delay should be known and compensated by the network. It is also commonly agreed the UE needs to have ephemeris information for the neighbours to be able to measure their propagation delay/delay difference. 
Proposal 3: RAN2 assumes FL delay is known to and compensated by the network. RAN2 also assumes the UE needs to have neighbour cell ephemeris for the propagation delay estimation.

2.2 	Triggering the assistance information and adjusting the SMTC:
Next topic, largely associated with what has been discussed in 2.1, concerns the triggering of assistance information/SMTC adjustments. In the papers submitted to RAN2#116 the following can be found:
· UE will transmit assistance information when the difference between networks configuration and UEs own measurement is above a pre-defined threshold [9]
· Introduce event-triggered distance-based UE location reporting, e.g. triggered when the UE moves a distance exceeding a configured threshold since its last reported location.[8]
· to provide location information timely a new event should be introduced to reflect the validity of SMTC configuration e.g. the associated neighbour cells cannot be detected based on currently enabled SMTC for a period of time.[3]
· drift threshold is introduced to switch between different SMTC/Gap configurations to measure a neighbour satellite. [2]
Of course, the exact triggering details depend on whether the propagation delay or UE location is used for assisting the NW. It needs to be also decided if the UE shall always report to the network that e.g. the timing/location difference becomes larger than threshold or can the UE apply a shift of the time window of switch to another configuration by itself, as it is proposed e.g. in [2][12].
	Question 4: How the assistance information for NTN SMTC adjustments is triggered? Please choose from the options below:
a) reporting is triggered when the difference between the NW configuration and UEs own measurement is above the configured threshold
b) If UE-location reporting is supported, triggering occurs when UE moves a distance exceeding a configured threshold
c) Validity timer for SMTC configuration – triggering when the associated neighbor cells cannot be detected based on configured SMTC for a period of time
d) Other

	Company
	Answer
	Comments

	Ericsson
	B preferred, A as backup
	

	MediaTek
	A is preferred
	

	Apple
	A
	

	Lenovo, Motorola Mobility
	A
	

	Huawei, HiSilicon
	C is preferred
	Option A is a bit unclear. According to the proponent’s paper, “NW configuration” could refer to offset, MGL. But it is uncertain how the UE determines when the difference is above the threshold. Does it mean UE cannot detect SSBs in the SMTC window? Or does it mean the UE determines a SMTC configuration by itself and verifies whether the NW configuration is reasonable? 
We think Option C is better, because when the SSBs of neighbour cells cannot be detected for a period of time, it means the current SMTC configuration needs to be updated. In this case, it is natural that the UE shall report the assistance information to help the NW adjust the configuration.

	Qualcomm
	B preferred.
Other (e) backup
	Option (e) If UE cannot be configured with location report, then still measurement report triggering can be used. The measurement report can be either empty or indicate “not detected” for the configured measurement object.

	Intel
	a
	It’s basically the same as “the associated neighbour cells cannot be detected based on currently enabled SMTC for a period of time”

	Xiaomi
	C) or d)
	Option d): If UE-location reporting is supported, we can reuse the agreement of UE location report trigger which has been discussed in NTN LCS and follow its progress.
If UE assistance information is defined as propagation delay related information, option c) may be better.

	ZTE
	d)
	We prefer to reuse SFTD and the existing triggers can also be used.

	CATT
	B
	

	Sony
	a)
	In our understanding, option A can work for both scenarios where e.g. either a UE can’t detect neighbour cell’s SSB or the difference between network’s SMTC/measurement gap configuration and UE’s own calculation (UE can calculate it based on e.g. neighbour cell ephemeris and possibly UE’s location) is above a threshold which is configured by network. 

	LGE
	a, c
	a) and c) are very similar. If the difference between the NW configuration and UEs own measurement is above the configured threshold, the UE may fail to measure the associated cells.

	Samsung
	
	RAN2-115e has agreed working assumption in 8.10.3.1 that “Event triggered-based UE location reporting are configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED”. We should wait until that WA is agreed and event is defined, and the defined event can be adopted here for SMTC/MG, no additional mechanism is needed.

	OPPO
	d) periodical reporting
	Whether and how to adjust SMTC offsets is up to NW implementation. UE location trigger is not reliable. Even though UE does not move, due to satellite’s move, SMTC offsets need to be adjusted.

	Spreadtrum
	C)
	Timer based report is simple and friend to power consuming.

	ETRI
	a)
	

	CMCC
	Prefer a)
	

	vivo
	a) is preferred
	

	Nokia
	a) and b)
	We support both a) and b). All depends also on which assistance information reporting will be specified.

	Rakuten Mobile
	a)
	Also, mentioned in our paper [15]

	Turkcell
	b)
	

	Panasonic
	b)
	Location reporting is crucial. Can we furthermore assume that the NW is aware of the illumination zones of the relevant satellites in relation to UE’s location?



Summary for Q4:
· 22 companies expressed their views. 11 companies prefer option a, 6 companies support option b, provided that UE location information reporting is supported. 4 companies support having a validity timer for SMTC configuration (option c).
· Overall, we can conclude the UE assistance information reporting is event-triggered, when distance or configured measurement window changes by more than a threshold. Final decision is subject to whether delay-based on location-based assistance information is supported.
Proposal 4: UE assistance information for NTN SMTC is event-triggered. FFS if distance threshold or configured measurement window change by more than a threshold is used for triggering.
It would be also beneficial to decide if the UE in NW-based solution needs to always report the assistance information and cannot perform any shifts within what has been configured (e.g. move the time window of particular SMTC by a configurable offset).
	Question 5: In the NW-based SMTC solution, can the UE shift the previously configured SMTC by a configurable offset instead of (or in addition to) reporting the assistance information? 

	Company
	Yes/No
	Comments

	Ericsson
	No
	Especially for gaps, it is essential for network to know when UE considers to have a measurement gap. 

	MediaTek
	No
	

	Apple
	Maybe
	Could be useful as long as UE informs network

	Lenovo, Motorola Mobility
	See comments
	UE should report to network if it shifts the SMTC to ensure aligned understanding.

	Huawei, HiSilicon
	No
	For the network-based solution, if UE reports the assistance info, the NW should be able to provide accurate SMTC windows, and the UE should trust the configuration.
If the UE autonomously shifts the offset, it should fall into UE-based solution, which is another discussion.

	Qualcomm
	Yes
	But this should be time-based shift. network should also indicate UE with SMTC validity time and after validity expire, UE can shift by the configured offset. This will avoid signaling overhead, meaning UE does not need to send UL message.
If network knows UE location, very good. 
If network does not know UE location, any configuration provided by network will have same issue. Anyway network will provide configuration based on a reference point in a cell, e.g., cell center and also considering other assistance information.
UE anyway can send measurement report with “not detected” indication so that network can update the configuration.

	Intel
	No
	This should be under network control.

	Xiaomi
	Maybe
	If NW knows UE location information, NW can configure suitable initial SMTC configuration and offset based on UE location and ephemeris info due to the predictable satellite movement. Based on NW configuration, UE can update SMTC window and NW and UE have same understanding for SMTC configuration. 
If NW don’t know UE location, NW can’t configure suitable initial SMTC configuration and offset. So, this solution cannot work well.

	ZTE
	No
	We understand NW-based solution would be sufficient.

	CATT
	Maybe
	

	Sony
	Maybe
	UE can report the shift to network.

	LGE
	
	If UE is allowed to shift the configured SMTC/gap without NW command, the UE should report the assistance information so that the UE and NW can have the same understanding on the SMTC/gap. Please note that there is no use if SMTC is only sifted without shifting measurement gap.

	Samsung
	No
	For NW-based solution, network configures UE to shift SMTC window.

	OPPO
	No
	For NW-based solution, UE should not autonomously shift the window and only do as NW configures.

	Spreadtrum
	No
	Network could guarantee the accuracy of SMTC window, so the extra UE report is not needed.

	ETRI
	No
	UE can report the network that the shift is required. The shift should be configured by the network. 

	CMCC
	Yes
	This could enable the UE timely refresh the SMTC or GAP configuration to compensate the delay variation from the satellite’s moving.

	vivo
	No
	The network can configure/update the appropriate SMTC(s) based on the assistance information reported by the UE.

	Nokia
	No
	We are OK to keep the NW-based solution as a fully NW-side controlled solution – UE just reports, NW adjusts and sends the new configuration. However, a separate question is whether we also support a UE-based solution (next question). 

	Turkcell 
	No
	It should be under networ control.

	Panasonic
	No
	Agree with Ericsson, i.e. measurement gaps need to remain fully deterministic for the NW.



Summary for Q5:
· 21 companies responded to this question. Just 6 companies were either openly supporting or considering the possibility to allow the UE to shift the configured SMTC. 
· It is suggested this is not supported in NW-bases SMTC solution
Proposal 5: In NW-based SMTC solution the UE is not allowed to apply shifts to configured SMTCs. 
2.3 	UE-based mechanism for SMTC adjustments
One of the FFSs captured at RAN2#115 concerned the UE-based mechanism for SMTC/measurement gap adjustments. The following views are provided in the papers submitted to RAN2#116:
· RRCIDLE/RRCINACTIVE UEs they can measure SSB of neighbouring cells by adjusting the SMTC configuration in system information based on its location and ephemeris.[6]
· Support for UE-based SMTC adjustments [5] [12]
· UE-based SMTC/GAP Selection Scheme approach the UE needs explicitly or implicitly report the selected SMTC/measurement gap configuration to the NW to guarantee an alignment between the NW and the UE.[5]
· Preclude UE based SMTC/gap adjustment in R17 [3]
· UE can track the relative movement of neighbor cell’s SSB within the SMTC window and update the window/measurement gap when the time-wise movements exceed a threshold. The UE will inform the network about such SMTC/measurement gap configuration updates. [12]
As can be seen, there are companies openly supporting such UE-based scheme and those who suggest this option shall be precluded in Rel-17 NTN. One may notice, the NW-based solution, discussed based on the TDoc excerpts in section 2.1 and section 2.2 already largely resembles the UE-based approach. The only main difference may be that in NW-based approach the NW configures multiple SMTCs/MGs (unlike in UE-based approach where one configuration + UE-triggered shifts are proposed) and UE switches between them, but in a semi-autonomous way, as proposed in e.g. [2]. Thus, the effort to support also the so-called “UE-based SMTC adjustment” may not be that big, considering what kind of issues are already resolved or are to be resolved for NW-based solution. 
	Question 6: Do you support a UE-based solution for SMTC adjustments, where the UE is allowed to perform configuration adaptation if a configured condition is met (e.g. time window moves by more than a preconfigured threshold, etc.)? 

	Company
	Yes/No
	Comments

	Ericsson
	No
	

	MediaTek
	Yes
	

	Apple
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Huawei, HiSilicon
	Yes but
	It should be useful for Idle/Inactive mode UEs, because there’s no dedicated signalling for these UEs.
But the detailed solution can be further discussed. For instance, the UE can choose one SMTC windows from the multiple SMTCs broadcast by the NW.

	Qualcomm
	No
	We have concern with UE signaling overhead.

	Intel
	No
	When NW based solution can work well, no need to consider other optimizations.

	Xiaomi
	No
	In R17, NW-based solution is enough.

	ZTE
	No
	We understand NW-based solution would be sufficient.

	CATT
	No
	

	Sony
	Yes
	

	LGE
	No
	We already have NW based solution. We cannot see any justification to have another solution.

	Samsung
	No
	NW-based solution can resolve the issue in Rel-17, UE-based solution can be considered for future enhancement.

	OPPO
	No
	

	Spreadtrum
	No
	Smart gNB could configure the window correctly.

	ETRI
	Yes
	

	CMCC
	Yes
	Taking into account the characteristics of the NTN network ,i.e. the satellite keep in sweeping, to provide more  flexibility and reduce the signalling overhead for frequent assistant information reporting, we prefer to support UE-based SMTC/Gap configuration solution.

	Nokia
	Yes
	UE-based solution is well-justified, contrary to what some companies said above, as it allows to avoid the signalling overhead. It is also in fact quite similar to NW-based solution, where the UE anyway monitors the drift and reports to the NW. Here the UE would be allowed to shift the configuration by allowed step. 

	Rakuten Mobile
	No
	Different UE’s may have different behaviour, not recommended for network operator.

	Turkcell
	No
	

	Panasonic
	Yes, if …
	In idle/inactive mode a certain degree of UE autonomy shouldn’t be harmful. Precondition is that other UE tasks are not compromised by such an autonomy.



Summary for Q6:
· 21 companies provided answers.  9 companies support having such UE-based SMTC solution, stating this would be mostly beneficial for IDLE mode. 11 companies stated there is no need to support such approach as the NW-based solution is already adopted.
· It seems UE-based solution still requires some discussion, especially its usefulness over NW-based approach in IDLE mode
Proposal 6: RAN2 is asked to consider if UE-based SMTC solution should be supported, at least for IDLE mode. 
2.4 	On the activation of SMTCs and parallel use
Next thing to consider is how multiple SMTCs/measurement gaps are used in parallel. Are they separately configured and activated or perhaps all configured are active automatically? Is the UE capable of using all in parallel? The following can be extracted from the papers submitted to RAN2#116:
· NW dynamically activates the SMTCs using MAC CE [13]
· SMTC configured by the network cannot be deactivated [10]
· Use all configured SMTCs in parallel [11][6]
· If assistance information is applied UE should assume the network has optimized the SMTC/gap configuration and use all SMTCs/gaps instead of using only a partial set. [6]
· UE can use only a partial set of configured SMTCs in parallel based on network indication.[3]
At RAN2#116 the following has been agreed:
	Agreements:
1.	We don't introduce new mechanisms (e.g. based on MAC CE) to activate/deactivate SMTCs for NTN neighbour measurements. Which SMTCs the UE will consider is only based on RRC configuration (UE based solutions are not excluded by this).



The above means there is no separate mechanism that would be needed to activate/deactivate already configured SMTCs. During the discussion it was asked whether it means the UE can/shall use all configured SMTCs in parallel or perhaps can use one at a time. In our understanding, the aforementioned agreement somewhat implies UE uses all configured SMTCs, without any further indication which shall be in use now. RAN2 is asked to express the view on the above aspect.  
	Question 7: Do you agree the UE uses all configured SMTCs in parallel (i.e. no need to define how the UE switches between them)? 

	Company
	Yes/No
	Comments

	Ericsson
	Yes
	

	MediaTek
	No
	Switching between multiple SMTCs could be more efficient than reporting multiple offsets, while dealing with SMTC changes.

	Apple
	Yes
	We prefer a simple solution

	Lenovo, Motorola Mobility
	Yes
	

	Huawei, HiSilicon
	Yes
	For NW-based solution, yes. For UE-based solution, the UE can choose the appropriate SMTC from the SMTCs provided by the network.

	Qualcomm
	No
	SMTC/MG periodically must be updated. Either network explicitly configures with RRC signaling each time or network provides multiple configurations with time window when each configuration to use.

	Intel
	Yes
	

	Xiaomi
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	We think that more than one SMTC is aim to apply the different propagation delay of neighbor cell. If NW doesn’t want UE to measurement the one of the neighbor cell, NW can configure less than 4.

	Sony
	Yes
	

	LGE
	Yes
	

	Samsung
	No
	Different SMTCs/MG can be used by UE over time, signalling to switch between configured SMTCs is more flexible than sending SMTCs/MG configuration every time. 

	OPPO
	Yes
	

	Spreadtrum
	Yew
	If UE does not use all the configured SMTCs, it shall indicate to gNB which SMTC is used and which is not used. Some extra indications shall be introduced, which is too complex for Rel-17. 

	ETRI
	Yes
	

	CMCC
	No
	We prefer to use a partial set or all of the multiple SMTCs based on network configuration. In other word, it is left to UE implementation.

	vivo
	Yes
	In our view, if the network provides multiple SMTC configurations, the network expects the UE to apply all the configurations. So the UE should follow the intention of the NW instead of only using a partial set of the configurations.

	Nokia
	Yes
	Considering our online agreement, we think it is OK to assume the UE measures within all currently configured SMTCs.

	Rakuten Mobile
	Yes
	

	Turkcell
	Yes
	

	Panasonic
	No
	There should be a clear indication regarding which SMTC(s) to use during which time period.



Summary for Q7:
· 22 companies responded to this question. 5 companies say they would prefer the option to activate just a subset of configured SMTCs. The others are OK to conclude the UE uses all configured SMTCs in parallel
Proposal 7: In NW-based solution the UE uses all configured SMTCs in parallel, i.e. there is no switching between configured SMTCs and no activation.
2.5 	Stage-3 details
In several papers Stage-3 aspects have been also outlined:
· Additional SMTC are not included, but smtc1 can include up to 4 periodicityAndOffset [10]
· Introduce a list of cells that need /- offset to the SMTC configured by smtc1. [4]
· remove existing restriction to allow configuration of more than one measurement object with the same SSB frequency [4]
Obviously, there are many open question above, which needs to be answered first, before moving to defining Stage-3 details. However, it is perhaps beneficial to list some of those Stage-3 proposals now, also considering NR RRC running CR for NTN has been already circulated. 
	Question 8: Do you agree to keep the ‘single smtc per MO principle’, but allow up to 4 periodicityAndOffset parameters to be provided per smtc? 

	Company
	Yes/No
	Comments

	Ericsson
	yes
	

	MediaTek
	FFS
	Let’s agree to a baseline first. 

	Apple
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Huawei, HiSilicon
	Yes
	The multiple SMTCs differ only in offsets.

	Qualcomm
	No
	Based on current running CR, the bullet 2nd (if only different offset needed) and bullet 3rd (if offset, periodicity, duration etc. also needed to be signalled differently) are already possible from RRC signalling point of view.

	Intel
	FFS
	It could be discussed in running CR offline after we have more detailed agreements.

	Xiaomi
	Yes
	

	ZTE
	FFS
	It could be discussed in running CR offline.

	CATT
	Yes
	

	Sony
	FFS
	

	LGE
	Yes
	

	Samsung
	FFS
	

	OPPO
	FFS
	

	Spreadtrum
	Yes
	

	ETRI
	Yes
	

	CMCC
	Yes
	

	vivo
	Yes
	In RAN2#113bis-e, RAN2 agreed that “The multiple SMTC configurations are enabled by introducing different new offsets in addition to the legacy SMTC configuration.” So we think it is a reasonable way of signalling.

	Nokia
	Yes
	But also OK to move that to the running CR discussion, outside of this meeting.

	Turkcell
	Yes
	



Summary for Q8:
· 21 companies responded to this question. The majority is OK to keep the ‘single smtc per MO’ principle. However, there are also some voices this could stay FFS and be discussed further in the thread for the running CR. 
· The decision is postponed to running CR discussion and no resulting proposal is made.
We believe agreeing multiple MOs for the same SSB frequency may not be needed, if RAN2 agreed to allow multiple SMTCs per MO (or multiple offsets per SMTC per MO).  
2.6	 Measurement gaps
Eventually, it has to be noted that most of the discussion concerns SMTC configuration specifically, while RAN2 needs to also address how to configure multiple measurement gaps. The following has been contributed:
· RAN2 to agree up to 4 measurement gap patterns for NTN UE and coordinate the RRC configuration details with other WI. [8]
· Multiple measurement gap patterns [14]
· Move the discussion on measurement gaps to WI: NR and MR-DC Measurement Gap Enhancements [10]
· Multiple MGs configuration is supported. [4]
· Measurement gap configuration without SMTC configuration is allowed. [4]
· More than one gap can be configured for different neighbour cells measurement. [1]
· In NTN it may be challenging for a UE to utilize the longest SMTC window within a measurement gap. [12]
As can be seen, some companies suggest the topic shall be addressed in another WI (NR and MR-DC Measurement Gap Enhancements). However, in our understanding, RAN2 is not entitled to make such decisions regarding the scope. 
	Question 9: Do you think the measurement gap related aspects for Rel-17 NTN shall be still addressed in this WI? Please share more details in the Comments box. 

	Company
	Yes/No
	Comments

	Ericsson
	yes
	We prefer gaps to match the SMTC. However, we should check other WI agreements to avoid specifying same ASN1 impact from different WI.

	MediaTek
	Yes
	Agree with Ericsson’s views.

	Apple
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Huawei,HiSilicon
	Yes
	Agree with Ericsson.

	Qualcomm
	Yes
	

	Intel
	Yes
	Working assumption about gap adaptation can be made first, then we could check with the progress in gap enhancement WI to avoid conflict.

	Xiaomi
	Yes
	Agree with Ericsson.

	ZTE
	/
	We understand it is up to RAN4 to decide the gap and there is an ongoing RAN4 WI on concurrent gap which aims to define multiple gap/gap patterns. 
We can identify the NTN specific requirements for the concurrent gap with the detailed solution or RAN2 impact discussed under agenda item 8.22 for NR and MR-DC gap enhancements.

	CATT
	Yes
	Agree with Ericsson.

	Sony
	Yes
	

	LGE
	
	Basically, we think the all enhancements RAN2 has agreed for SMTC should be applied to the measurement gap also, since the inter-frequency measurement can be performed only within the configured measurement gap. However, if companies have different thought and we don’t have enough time to have separate discussion on measurement gap, it would be better to move the discussion no measurement gap to WI: Measurement Gap Enhancements

	Samsung
	Yes
	Agree with Ericsson

	OPPO
	Yes
	

	Spreadtrum
	Yes
	Agree with Ericsson.

	ETRI
	Yes
	

	CMCC
	Yes
	We could try to keep match between gaps and SMTC configuration when design the detailed gaps configuration.

	vivo
	Yes
	

	Nokia
	Yes
	Let’s try to work out RAN2-related measurement gaps details for NTN in this WI. Of course, the awareness what happens in other WIs and RAN WGs is desirable.

	Rakuten Mobile
	yes
	

	Turkcell
	Yes
	Agree with Ericsson

	Panasonic
	Yes
	Measurement gaps are a basic element for LEO and MEO configurations. Therefore the related aspects should be covered within the Rel.17 phase. Parallel work on the same topic in RAN2 and RAN4 to be prevented. Work split between RAN2 and RAN4 should be clarified.


Summary for Q9:
· 22 companies responded to this question. Nearly all think measurement gaps should be addressed in this WI, but the coordination with other WGs or WIs is recommended. 
Proposal 8: Measurement gap related aspects for Rel-17 NTN will be addressed in Rel-17 NTN WI. Coordination and avoiding overlap with other WIs and WGs is recommended.
Regarding the other aspects covered in the papers, it needs to be decided if multiple gaps or gap patterns are supported. In addition, how many measurement gaps/patterns can be supported in order not to impact the scheduling flexibility 
	Question 10: Assuming the topic of measurement gaps is continued in this WI, how many gaps or gap patterns are needed? Please explain how measurement gap patterns are defined if you support this option. 

	Company
	Answer
	Comments

	Ericsson
	
	To match SMTC pattern

	MediaTek
	
	As few as possible.

	Lenovo, Motorola Mobility
	
	Match SMTC pattern

	Huawei, HiSilicon
	
	Same view as MediaTek.

	Qualcomm
	2
	Same view as MediaTek.

	intel
	
	Same view as MediaTek.

	Xiaomi
	
	Same view as MediaTek.

	ZTE
	
	We understand it is up to RAN4 to decide the gap and there is an ongoing RAN4 WI on concurrent gap which aims to define multiple gap/gap patterns. 
We can identify the NTN specific requirements for the concurrent gap with the detailed solution or RAN2 impact discussed under agenda item 8.22 for NR and MR-DC gap enhancements.

	CATT
	4
	To match SMTC pattern

	Sony
	
	Same view as MediaTek.

	LGE
	At least 4 gaps
	But the maximum number can be decided by RAN4.

	Samsung
	At most 4
	Support multiple measurement gap patterns, no larger than the number of SMTC patterns.

	OPPO
	
	Match SMTC pattern

	Spreadtrum
	
	Match SMTC pattern.

	ETRI
	
	It should be to match the SMTC pattern.

	CMCC
	
	Try to match SMTC configuration.

	vivo
	
	Following the existing principle, measurement gap should match SMTC pattern.

	Nokia
	
	Agree with preceding comments – measurement gaps shall match the SMTCs. Thus, at most 4 gaps are needed, but a lower number is also OK (2, as suggested by QC), as we are not sure the UE will have so many inter-frequency NTN neighbours to measure in parallel.

	Rakuten Mobile
	
	To match SMTC configuration/ 

	Turkcell
	
	To match SMTC configuration

	Panasonic
	
	We share MediaTek’s view.


Summary for Q10:
· 21 companies responded to this question. 
· The majority thinks the number of MGs should be as low as possible and shall match the SMTC configurations. 
Proposal 9: RAN2 assumes the number of configurable measurement gaps for NTN shall be aligned with the number of SMTCs.
In the papers it was also raised how to ensure the gap is aligned with, e.g. SMTC window to be measured.
	Question 11: Do you think RAN2 should study how to ensure the gap is aligned with SMTC window to be measured? 

	Company
	Yes/No
	Comments

	Ericsson
	?
	What does the study mean?


	MediaTek
	Yes
	We need to find some solution.

	Lenovo, Motorola Mobility
	No
	We think network implementation can do the work.

	Huawei, HiSilicon
	No
	In Rel-15, there’s no study on aligning SMTC and gaps. The alignment is up to implementation. No need to over-specify.

	Qualcomm
	No
	Network can provide/update the SMTC and MG configuration for alignment.

	Intel
	No
	It’s up to NW implementation.

	Xiaomi
	No
	It is up to NW implementation.

	ZTE
	No
	NW implementation.

	CATT
	No
	It is up to NW implementation.

	Sony
	No
	It is up to NW implementation.

	LGE
	No
	NW should ensure the gap is aligned with SMTC.

	Samsung
	No
	Once SMTC window is determined based on UE assistant information, the measurement gap can be determined accordingly up to network implementation.

	OPPO
	No
	It is up to NW implementation.

	Spreadtrum
	Yes
	It is due to NW implementation.

	ETRI
	No
	It is up to NW implementation

	CMCC
	No
	Up to NW implementation may be enough.

	vivo
	See comment
	From our perspective, it’s up to NW implementation to ensure that the gap is aligned with SMTC window to be measured.

	Nokia
	
	Agree this should be configured together with SMTC in NW-based solution. Then, for a short term, there may be the alignment ensured. However, we are concerned with so many measurement gaps introduced in parallel (which definitely will impact the scheduling flexibility). 

	Turkcell
	No
	It is up to NW implementation.

	Panasonic
	No
	Usually it is not part of a specification how to ensure certain conditions. Only the need for alignment would be described.


Summary for Q11:
· 20 companies responded to this question. 
· The majority thinks there is no need to study how to ensure measurement gap is aligned with SMTC window
· No resulting proposal is made.
Finally, it shall be identified which SMTC-related decisions can be also adopted for MGs.
	Question 12: Which SMTC-related decisions should be also adopted for measurement gaps in NTN?

	Company
	Answer

	Ericsson
	All and ensuring SMTC related agreements are such that they make sense for gaps as well. Thus no UE based suffling of the window/pattern

	MediaTek
	At least the Assistance Information can be reused for gaps. Further details can be agreed after we make some progress on SMTC.

	Lenovo, Motorola Mobility
	Agreements on UE assistance can be adopted.

	Huawei, HiSilicon
	Can be postponed after SMTC agreements are settled down.

	Qualcomm
	All those assistance information can be for both SMTC and MG configuration.

	Intel
	At least the assistance information related part 

	Xiaomi
	At least agreements on UE assistance information can be reused. Other agreements on SMTC need further discussion and we can wait for the progress on SMTC.

	ZTE
	We understand it is up to RAN4 to decide the gap and there is an ongoing RAN4 WI on concurrent gap which aims to define multiple gap/gap patterns. 
We can identify the NTN specific requirements for the concurrent gap with the detailed solution or RAN2 impact discussed under agenda item 8.22 for NR and MR-DC gap enhancements.

	CATT
	At least the assistance information related part

	Sony
	Agree with MediaTek.

	LGE
	Agree with Ericsson.

	Samsung
	Agree with Xiaomi.

	OPPO
	Agree with Xiaomi.

	Spreadtrum
	The agreements for UE assistance information can be reused.

	ETRI
	Agree with MeidaTek.

	CMCC
	All agreements about SMTC so far may be considered.

	vivo
	We share the same views with MediaTek, assistance information is needed for the NW to configure the measurement gaps.

	Nokia
	Agree that at least the UE assistance information shall be used for proper measurement gap configuration. 

	Rakuten Mobile
	Agree with Ericsson.

	Turkcell
	Agree with Ericsson

	Panasonic
	Agree with MediaTek.


Summary for Q12:
· 21 companies responded to this question. 
· The majority supports to reuse the SMTC agreements made for UE assistance information reporting also in the area of MGs. The remainder can wait until the SMTC design is finalized. 
Proposal 10: RAN2 will reuse at least the SMTC agreements made for UE assistance information reporting also in the area of measurement gaps for NTN.
3	Conclusion – first phase
The following proposals have been made in this document:
[bookmark: _Hlk86648014]Proposals for agreement:
Proposal 1: RAN2 will decide which option to choose for NTN assistance information for SMTC/MG once SA3 feedback on user consent is received. 
Proposal 2: If propagation delay based UE assistance information for NTN SMTC is agreed, it is defined in the form of propagation delay difference. 
Proposal 3: RAN2 assumes FL delay is known to and compensated by the network. RAN2 also assumes the UE needs to have neighbour cell ephemeris for the propagation delay estimation.
Proposal 4: UE assistance information for NTN SMTC is event-triggered. FFS if distance threshold or configured measurement window change by more than a threshold is used for triggering.
Proposal 5: In NW-based SMTC solution the UE is not allowed to apply shifts to configured SMTCs. 
Proposal 7: In NW-based solution the UE uses all configured SMTCs in parallel, i.e. there is no switching between configured SMTCs and no activation.
Proposal 8: Measurement gap related aspects for Rel-17 NTN will be addressed in Rel-17 NTN WI. Coordination and avoiding overlap with other WIs and WGs is recommended.
Proposal 9: RAN2 assumes the number of configurable measurement gaps for NTN shall be aligned with the number of SMTCs.
Proposal 10: RAN2 will reuse at least the SMTC agreements made for UE assistance information reporting also in the area of measurement gaps for NTN.

Proposals for discussion:
Proposal 6: RAN2 is asked to consider if UE-based SMTC solution should be supported, at least for IDLE mode. 
4 Discussion – second phase
In this section the discussion on SMTCs/measurement gaps continues, as per the following guidance:
[AT116-e][103][NTN] SMTC and gaps (Nokia)
Updated scope: Continue the discussion on SMTC and gaps, based on R2-2111340
Updated intended outcome: Summary of the offline discussion with e.g.:
  List of proposals for agreement (if any)
  List of proposals that require online discussions
  List of proposals that should not be pursued (if any)
Initial deadline (for companies' feedback): Monday 2021-11-08 1600 UTC
Initial deadline (for rapporteur's summary in R2-2111353): Monday 2021-11-08 1800 UTC
Proposals marked "for agreement" in R2-2111353 not challenged until Tuesday 2021-11-09 0800 UTC will be declared as agreed via email by the session chair (for the rest the discussion will further continue offline until the CB session in Week2).
Status: Ongoing
4.1 Triggering UE assistance information for NTN
The following has been captured by RAN2 VC in the meeting notes:
	Proposal 4: UE assistance information for NTN SMTC is event-triggered. FFS if distance threshold or configured measurement window change by more than a threshold is used for triggering.
-     Samsung has concern with p4: UE assistance information for NTN SMTC is event-triggered, but with FFS details of trigger event. The current FFS is restrictive. If UE location is used as assistance information, the event defined for LCS aspects should be reused
-     Nokia (offline rapporteur) understands (based on the views provided) that even for UE location based assistance information the reporting shall be based on the event (and not e.g. periodic). Thus, Nokia does not get the point about using ‘event defined for LCS aspects’.
  continue in offline 103



As can be seen above, there were some concern on the ‘restrictive wording’ of Proposal 4. In our understanding, however, the way Proposal 4 is formulated clearly reflects the majority view expressed in section 2.2 of this document. We simply suggested to follow the event-triggered assistance information reporting and the details are still largely FFS. It does not exclude the use of ‘the event defined for LCS aspects’, as requested by Samsung. Thus, we kindly ask the companies once again to comment on Proposal 4.
	Question 4.1-1: Do you agree with Proposal 4: UE assistance information for NTN SMTC is event-triggered. FFS if distance threshold or configured measurement window change by more than a threshold is used for triggering? Please indicate how would you like to see it changed.

	Company
	Yes/No
	Comments

	MediaTek
	Yes
	

	Qualcomm
	No
	We prefer to conclude on event triggered based location report.
Event triggered based location report, if specified, can be sufficient. As location can be carried in measurement report, it can additionally inform network whether the current SMTC/MG is not working.


	Huawei, HiSilicon
	No
	We have some concern on the FFS part: FFS if distance threshold or configured measurement window change by more than a threshold is used for triggering.
We are not sure how this “configured measurement window change” works. Does it mean UE cannot detect SSBs in the SMTC window? Or does it mean the UE determines a SMTC configuration by itself and verifies whether the NW configuration is reasonable?
As indicated in phase 1 discussion, we think option c is the most efficient:
c)	Validity timer for SMTC configuration – triggering when the associated neighbor cells cannot be detected based on configured SMTC for a period of time
When the SSBs of neighbour cells cannot be detected for a period of time, it means the current SMTC configuration needs to be updated. In this case, it is natural that the UE shall report the assistance information to help the NW adjust the configuration.
Based on the above, we recommend to reword it as:
UE assistance information for NTN SMTC is event-triggered. FFS if distance threshold or configured measurement window change by more than a threshold is used for triggering, or if neighbour cells cannot be detected based on configured SMTC for a period of time.
Or a simplified one:
UE assistance information for NTN SMTC is event-triggered. FFS if the triggering condition is distance above a threshold or neighbour cells cannot be detected for a period of time. FFS if distance threshold or configured measurement window change by more than a threshold is used for triggering

	ITRI
	Yes
	We think triggering t based on distance threshold would be sufficient.

	Samsung
	No
	For FFS, since event triggered UE location report was discussed in RAN2-115e AI 8.10.3.1 for LCS aspects, and the working assumption agreed is that “Event triggered-based UE location reporting are configured by gNB to obtain UE location update of mobile UEs in RRC_CONNECTED”, we simply think we can wait until that WA is agreed and consider to reuse the event defined there if UE location is used as assistance information for SMTC. So we suggest to change to “FFS details of trigger event”.

	Lenovo, Motorola Mobility
	Yes
	We think event-based triggering is sufficient. Detailed events can be further discussed.

	Spreadtrum
	No
	Agree with Huawei

	Xiaomi
	No
	We are ok to “UE assistance information for NTN SMTC is event-triggered.” But we have some concern on FFS. Samsung’s wording, “FFS details of trigger event” maybe better.
If assistance info is defined as UE location info, we can reuse the UE location report event which is being discussed in LCS aspects and wait for the progress of LCS. If assistance info is defined as propagation delay difference, we can discuss specific trigger event for propagation delay difference report in next meeting. 

	OPPO
	No
	We still think periodical reporting is the simplest, and then whether and how to adjust SMTC offsets is up to NW implementation. UE location trigger is not reliable. Even though UE does not move, due to satellite’s move, SMTC offsets still need to be adjusted.

	ZTE
	No
	I do not think we are ready to agree on this since it is not clear what would be the assistance information. Are we trying to exclude the possibility of periodical report with this proposal?  Is it a specific proposal for UE assistance information as propagation delay difference or common for any form or UE assistance information?

	CATT
	No
	Agree with ZTE.

	Ericsson
	No
	We should finish the location based location triggering and discuss potential content of this assistance info. Is it only location? Is it PCI list of PCIs in MO that UE was not able to measure?

	Nokia
	Yes
	We agree it is still open what the UE assistance information would be (i.e. distance-based or delay-related). However, there is nothing controversial in saying its reporting is event-triggering based. It seems this is what the majority wants, even if it is expressed using different words. 
Our suggestion would be: UE assistance information for NTN SMTC is event-triggered. Details of triggering event are FFS (pending the decision on supported assistance information type).

	vivo
	See comments
	We agree that UE assistance information for NTN SMTC is event-triggered. In addition, if UE location reporting is finally agreed as the assistance information for NTN SMTC configuration, we can consider reusing the events defined for the event-triggered UE location report directly, instead of introducing new triggers specific for SMTC configuration purpose. If propagation delay-based UE assistance information for NTN SMTC is agreed, the detailed event can be further discussed.

	Panasonic
	No
	Agree with Samsung.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary for Q4.1-1:
· A slight majority prefers not to agree Proposal 4 in its current shape, even though, when reading comments, most seem to be OK with event-based triggering. In our opinion there is nothing controversial in saying its reporting is event-triggering based. 
· Our resulting proposal is then to say the following: UE assistance information for NTN SMTC is event-triggered. Details of triggering event are FFS (pending the decision on supported assistance information type).
Proposal 4-1: UE assistance information for NTN SMTC adjustments is event-triggered. Details of the triggering event are FFS (pending the decision on supported assistance information type).
4.2 On switching between configured SMTCs
The following has been captured by RAN2 VC in the meeting notes:
	Proposal 7: In NW-based solution the UE uses all configured SMTCs in parallel, i.e. there is no switching between configured SMTCs and no activation.
-     Mediatek would like to flag p7 as it forces UE to use all configured SMTCs in parallel. With 4 SMTCs configured, according to p 7, the UEs will need to perform cell searching for the entire 20ms (=5ms x 4) frame. First of all this will seriously affect UE’s power consumption. Moreover, if the UE is required to do cell searching in the entire time, there is no need to provide SMTC. Hence, if multiple SMTCs are configured, either network should explicitly configures with RRC signaling or provide multiple configurations with time window, mentioning when each configuration to use
-     Huawei is supportive of p7: the NW will not configure multiple SMTCs if one SMTC can cover all SSBs of neighbour cells on a particular frequency. The SMTC window has a maximum duration of 5ms, and SS burst of one cell is within 5ms. Considering there’s propagation delay difference between cells, it is possible that one SMTC window cannot cover SSBs of all neighbour cells, in this case, the NW can configure multiple SMTCs (differ only in offsets), but that does not mean it always occupies 20ms of search time because there can be some overlap.
-     Nokia (offline rapporteur) understands the concerns from MTK, however, this is what the majority supports. Nokia also thinks Huawei is right and there may be time window overlap for measuring SSBs in different cells, so 4x5 ms may be an extreme example (not necessarily a realistic one). Nokia thinks we still have a possibility to reduce the number of supported SMTCs (e.g. from 4 to 2) if the problem is acknowledged and cannot be addressed differently.
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In our understanding the multiple configured SMTCs may not necessarily be fully non-overlapping, so the scenario described by MediaTek may not be a typical one. As commented earlier, there are multiple ways how to reduce the need to measure excessively, one of them is to decrease the number of configurable SMTCs. (e.g. from 4 to 2, assuming it is not likely the UE would have multiple inter-satellite neighbours which are relevant for measurements, each requiring individual SMTC). Please note the solution where SMTCs are dynamically activated/deactivated was not supported by RAN2. 
	Question 4.2-1: Do you agree the UE shall measure according to all configured SMTCs (i.e. up to 4 for Rel-17 NTN)? 

	Company
	Yes/No
	Comments

	MediaTek
	No
	It is suggested (e.g. by Huawei) that multiple SMTCs are only needed for different satellites. However, in our views the UE is providing assistance information to the network which satellites are closest. Therefore an SMTC should only be provided/active for the upcoming satellite, else we fall into the trap of making SMTCs redundant, as there will be no window and the UE will be forced to perform measurements all the time. 

	Qualcomm
	No
	We have to admit the SMTC/MG configuration has to be updated periodically (same does not work forever). Instead of sending RRC reconfiguration for each update, as MediaTek mentioned, UE should be configured which SMTC/MG should be used in a time window.
Network always provides the SMTC/MG either keeping in mind the UE location (if available) or compensation required for cell center UEs. So configured SMTC/MG can work for any UE during that time window.


	Huawei, HiSilicon
	Yes
	To avoid the “redundant SMTCs” as described by MediaTek, we think most of the time the NW will not provide multiple SMTCs, especially when the NW has the assistance information reported by the UE.
We agree with the rapporteur that one way to reduce measurements is to decrease the number of configurable SMTCs. (e.g. from 4 to 2). The maximum number 4 is only for flexibility, it does not mean the network configures 4 SMTCs all the time.
Since this is a NW-based solution, the UE should trust and respect the NW configuration. For UE-based solution, UEs could be allowed to adjust/select the SMTC configuration.

	ITRI
	Yes
	Network may configure multiple SMTC to cover all SSB bursts of neighour cells. 

	Samsung
	See comment
	We previously proposed to switch/activate among all RRC-configured SMTC(s), so UE can measure only according to partial SMTCs in a flexible and efficient manner.
For the current proposal, i.e. UE shall measure according to all configured SMTCs, our understanding is that as UE’s relative location to serving satellite and neighbour satellites changes, the number of closest neighbour satellites changes, so SMTC(s) shall be used by UE varies. Based on UE assistance information, whenever SMTC(s) configuration needs to be updated, NW sends new configuration by RRC including all SMTC(s) to be used by UE at a certain time (i.e. the number can be 1,2,3,4). 
We think both mechanisms can work. But if the current proposal is the majority view, we can agree.

	Lenovo, Motorola Mobility
	Yes
	We think NW can be smart enough based on UE assistance information. It may not always configure 4 SMTCs, and can reduce measurements by configuring less SMTCs.

	Spreadtrum
	Yes
	Smart gNB could proper SMTCs based on the UE assistance information.

	Xiaomi
	Yes
	Because multiple SMTCs may be overlapped in time and NW may not always configure 4 SMTCs, the probability of cell searching for the entire 20ms is very low. Based on suitable NW configuration, UE power consumption may not be affected.

	OPPO
	Yes
	

	ZTE
	Yes
	We understand NW would only configure multiple SMTC(s) when needed and would not expect UE to draw a full picture of all the neighbor cells by configuring as many SMTCs as possible.
So we understand UE shall measure according to all configured SMTCs (i.e. up to 4 for Rel-17 NTN) as we usually do and it is up to NW to provide appropriate SMTC configuration.

	CATT
	Yes
	We agree that NW can be smart enough to configure the SMTC number based on UE assistance information. It may not always configure 4 SMTCs.
We think that more than one SMTC is aim to apply the different propagation delay of neighbor cell. If NW doesn’t want UE to measurement the one of the neighbor cell, NW can configure less than 4.

	Ericsson
	yes
	We assume there is typically SMTC per satellite of which cells UE is suppose to measure. In which order UE measures and exactly uses the SMTC is up to UE.

	Nokia
	Yes
	We are surprised with some comments shared above (e.g. from MTK or QC). This kind of issue to address is what we have underlined multiple meetings ago, before agreeing to go towards the NW-based solution. But as that was the majority view, we respect that. Now, if decided to go there, in our opinion the solution shall be simple and not requiring such steps as activation/deactivation or controlled switching between configured SMTCs. If configured, the UE is expected to measure according to all provided SMTCs. No further rules.

	vivo
	Yes
	For the case of NW-based solution, based on the assistance information reported by the UE, the network can configure/update the appropriate SMTC(s), and the UE should trust the configuration, i.e., the UE shall do measurements according to all configured SMTC(s).

	Panasonic
	Yes
	Agree with Huawei.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Of course, a lot depends on how many SMTCs will be eventually configured by the NW. E.g. if just 2 SMTCs are provided then the UE’s burden is smaller. Companies are kindly asked if the maximum number of configurable SMTCs for NTN should be perhaps smaller.
Summary for Q4.2-1:
· 15 companies responded to this question. Just 2 companies are clearly against, the rest is OK to assume the UE measures according to all SMTCs configured by the NW.
· RAN2 has agreed earlier that ‘’We don't introduce new mechanisms (e.g. based on MAC CE) to activate/deactivate SMTCs for NTN neighbour measurements’’. And earlier it was not supported to introduce the scheme where the UE can shift the configured SMTCs to have them aligned with the satellite movement. 
· Thus, considering the above, we suggest to stick to the original proposals we have made: “In NW-based solution the UE uses all configured SMTCs in parallel, i.e. there is no switching between configured SMTCs and no activation”. If we do not follow this principle, there will be no SMTC framework defined in Rel-17, considering the time remaining. 
Proposal 4-2: In NW-based solution the UE uses all configured SMTCs in parallel, i.e. there is no switching between or activation/deactivation of configured SMTCs. 

	Question 4.2-2: Do you think RAN2 should keep the previous agreement and allow up to 4 SMTCs per SSB frequency in Rel-17 NTN? If not, please indicate which smaller number is relevant.

	Company
	Yes/No
	Comments

	MediaTek
	Yes, but
	It is okay to configure multiple SMTCs as long as only one is used at any given point of time. Parallel monitoring of multiple SMTCs is not acceptable.

	Qualcomm
	Yes
	

	Huawei, HiSilicon
	No strong view
	2 is ok if UE vendors want to prevent excessive measurements.

	Samsung
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Spreadtrum
	Yes
	

	Xiaomi
	Yes
	

	OPPO
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	We agree the previous agreement with maximum 4 SMTCs per SSB frequency.  The actual number of SMTC is based on the configuration.

	Ericsson
	Yes
	Such configuration is ok.

	Nokia
	No strong view
	We believe a smaller number should be also sufficient (e.g. 2), but fine to keep the option in the configuration to have up to 4 SMTC per SSB frequency. It is ultimately up to the NW how many to configure, based on reported assistance information. 

	vivo
	Yes
	For flexibility of network configuration, we prefer keeping the previous agreement. In practice, the number of SMTCs configured depends on the network implementation, and the network may not configure 4 SMTCs at all the time. 
But we are ok if the majority agrees to change the maximum number of configurable SMTCs for NTN, e.g. from 4 to 2, to reduce UE’s burden.

	Panasonic
	Yes
	Agree with MediaTek, i.e. sequential use of multiple SMTCs is our preferred approach – as expressed with examples in other parts of the present document.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary for Q4.2-2:
· Nearly all companies are OK to keep the current decision (up to 4 SMTCs per SSB frequency, claiming this is ultimately up to the NW how many to configure). Two companies have no strong view.
· There is no proposal resulting from this discussion.

4.3 Measurement gaps and SMTCs
The following has been captured by RAN2 VC in the meeting notes:
	Proposal 9: RAN2 assumes the number of configurable measurement gaps for NTN shall be aligned with the number of SMTCs.
-     Huawei thinks p9 is unclear. By “aligned with”, does it mean the number of gaps is the same as the number of SMTCs? There’s no need for this one-to-one correspondence. In R15, the UE can be configured with only one gap (at most two, one for FR1 and the other for FR2) but many SMTCs (e.g. one SMTC on each MO, and the SMTCs from different MOs may not be aligned in time domain). Huawei shares the view from MediaTek during the offline that the gaps should be as few as possible.
-     ZTE understands that for some cases extending the gap length would be sufficient so maybe the number of gaps does not need to be equal to the number of SMTCs all the time. The configuration of gap(s) should cater to the configuration of SMTC (s) as usual but the number does not need to be the same.
-      Nokia (offline rapporteur) acknowledges the wording may be a bit misleading. The intention, based on the comments provided, was to say the number of measurement gaps shall not exceed the number of SMTCs and the configurations should be aligned (i.e. the MG shall match the SMTC). But it is true it does not necessarily mean each SMTC requires a dedicated separate MG. That should be indeed clarified.
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As commented above, we agree that there does not have to be any alignment in terms of the number of gaps and SMTCs configured. The intention was to say the gaps should cover what the UE needs to measure according to configured SMTCs, but obviously the gap length and individual UE capabilities should be also considered. Thus, we slightly change Proposal 9 and ask companies what they think about such wording.
	Question 4.32-13: Do you agree with the following statement: ‘RAN2 aims to minimize the number of configurable measurement gaps required for monitoring configured SMTCs in NTN. At least gap length and UE capabilities impact the number of required measurement gaps’. Please suggest modifications to this statement. 

	Company
	Yes/No
	Comments

	MediaTek
	Yes
	Only one gap should be active at any point of time.

	Qualcomm
	Yes
	

	Huawei, HiSilicon
	Yes but
	By “UE capabilities” does it mean the existing UE capabilities (e.g., independentGapConfig) or new capabilities (e.g., NTN-related capabilities to be introduced)?

	ITRI
	Yes
	

	Samsung
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Spreadtrum
	Yes
	

	Xiaomi
	Yes
	

	OPPO
	Yes
	

	ZTE
	Yes
	Gap length would impact the number of gaps to be configured is quite straightforward. 
Regarding UE capabilities, we would like to ask for some further clarifications, or we can simply say “RAN2 aims to minimize the number of configurable measurement gaps required for monitoring configured SMTCs in NTN. At least gap length and UE capabilities impact the number of required measurement gaps”

	CATT
	Yes
	

	Ericsson
	yes
	

	Nokia
	Yes
	To ZTE and Huawei, all UE capabilities shall be considered, including those that will be done as part of Rel-17. 

	vivo
	Yes
	

	Panasonic
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary for Q4.3-1:
· All companies are OK with suggested proposal, with some minor remarks given regarding the UE capability.
Proposal 4-3: RAN2 aims to minimize the number of configurable measurement gaps required for monitoring configured SMTCs in NTN. At least gap length and UE capabilities impact the number of required measurement gaps.
4.4 UE-based SMTC solution
The following has been captured by RAN2 VC in the meeting notes:
	Proposals for discussion:
Proposal 6: RAN2 is asked to consider if UE-based SMTC solution should be supported, at least for IDLE mode.
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In section 2.3 some companies claimed this sort of a solution would be beneficial for IDLE/Inactive UEs, where UE semi-autonomous shifts would be allowed, using what the UE has obtained from the common signalling (e.g. System Information). Thus, we would like to ask RAN2 to express the views if UE-based solution for SMTC adjustments in NTN is justified for IDLE/Inactive.
	Question 4.4-1: Do you agree UE-based solution for SMTC adjustments in NTN is justified for IDLE/Inactive UEs? If your answer is No, please clarify how does the IDLE mode UE measure the neighbours from moving satellites.

	Company
	Yes/No
	Comments

	MediaTek
	Yes
	UE can perform such SMTC adjustments in IDLE/Inactive mode autonomously.

	Qualcomm
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ITRI
	Yes
	We agree IDLE/Inative UE can perform SMTC adjustment. How does UE adjust SMTC (offset) is FFS.

	Samsung
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Spreadtrum
	Yes
	

	Xiaomi
	Yes
	

	OPPO
	Yes
	

	ZTE
	Yes
	And only for idle/inactive UEs in this release.

	CATT
	Yes
	

	Ericsson
	yes
	For idle/inactive

	Nokia
	Yes
	We agree this should be supported for IDLE/INACTIVE UEs.

	vivo
	Yes
	

	Panasonic
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary for Q4.4-1:
· All companies confirm UE-based solution for SMTC adjustments in NTN is justified for IDLE/Inactive UEs. 
· It shall be further discussed how does the UE perform the necessary shifts of the configuration
Proposal 4-4: UE-based solution for SMTC adjustments in NTN is supported for IDLE/INACTIVE UEs. FFS how does the UE perform the necessary shifts in SMTC.
5 Conclusion – second phase
The following proposals have been made in this phase of the discussion:
[bookmark: _Hlk87285041]Proposals for agreement:
Proposal 4-1: UE assistance information for NTN SMTC adjustments is event-triggered. Details of the triggering event are FFS (pending the decision on supported assistance information type).
Proposal 4-2: In NW-based solution the UE uses all configured SMTCs in parallel, i.e. there is no switching between or activation/deactivation of configured SMTCs. 
Proposal 4-3: RAN2 aims to minimize the number of configurable measurement gaps required for monitoring configured SMTCs in NTN. At least gap length and UE capabilities impact the number of required measurement gaps.
Proposal 4-4: UE-based solution for SMTC adjustments in NTN is supported for IDLE/INACTIVE UEs. FFS how does the UE perform the necessary shifts in SMTC.
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Annex A: SMTC/gaps related agreements

	[bookmark: _Hlk85102863]1.	For Rel-17 NTN, Rel-17 NR operation is enhanced (e.g. the SMTC configuration and UE measurement gap configuration) aiming to address the issues associated with the different/larger propagation delays, and the satellites (considering e.g. their deployment, mobility, height, minimum elevation and prioritizing typical NTN scenarios).
2.	Rel-17 NTN will not rely only on network implementation to address the issue explained in agreement 1.
3.	Enhancements of the SMTC configuration is supported for Rel-17 NTN.
4.	Optional new UE assistance is defined in Rel-17 NTN for network to properly (re)configure the SMTC and/or measurement gap
Agreements - via email (from offline [106])
1.	For Rel-17 NTN, one or more SMTC configuration(s) associated to one frequency can be configured. FFS solution details.
-	The SMTC configuration can be associated with a set of cells (e.g., per satellite or any other suitable set per gNB determination).
-	The multiple SMTC configurations are enabled by introducing different new offsets in addition to the legacy SMTC configuration. FFS how the offsets will be managed/signalled.
FFS the following open questions: 
	(a) can the UE be configured with multiple SMTCs per carrier and use them all in parallel?
	(b) How the NW knows which SMTC (incl. offsets/periodicity, etc.) is relevant for a particular UE? 
	(c) Is there any validity: in time or for certain location only, foreseen in such multiple SMTC configuration?
	(d) What is the potential impact on the signalling, assuming this delay is a dynamic value?
	(e) What about the feeder link delay? Is it considered anywhere?
2.	The configuration of one or multiple offsets is left up to the network implementation.
3.	It is up to network to update the SMTC configuration of the UE to accommodate the different propagation delays.
RAN2#115:
Offline 112
1.	The specific maximum number of SMTC configuration in one measurement object with the same ssbFrequency can be 4. And a LS will be sent to RAN4 to confirm the conclusion.
2.	In NTN, NW-based solution is supported, i.e. the final SMTC/measurement gap configuration is generated and provided by NW in NTN to a given UE (based on the propagation delay difference between at least one target cell and the serving cell of a given UE). FFS whether UE-based solution is supported or not.
3.	In NTN, it is necessary of the UE to report assistant information to the NW (which can be configured by NW or upon NW’s request) to assist NW calculating the offset for SMTC/GAP configurations. FFS the detailed information.
Agreements:
1.	The UE can be configured with multiple SMTCs per carrier. FFS if the UE can use only a partial set or all of them in parallel, and in case FFS whether based on network configuration or UE implementation



