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1	Introduction
This is a summary report on SMTC and measurement gaps for Rel-17 NTN. As a reference, the following has been agreed on the topic at the previous RAN2 meetings:
	[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



2	Discussion
This section is divided topic-wise, based on what has been contributed by the companies in SMTC/measurement gap related papers to RAN2#116.
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.). Thus, we suggest the following:
Proposal 1: RAN2 is asked to decide if NTN assistance information for SMTC/MG configuration is in the form of a propagation delay or UE location reporting. 
Proposal 2: If propagation delay related assistance information for SMTC/MG configuration is supported, RAN2 decides how it is implemented (using SFTD, propagation delay, propagation delay difference, delay modulo periodicity in milliseconds or other option).
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. 
Proposal 3: RAN2 is asked to consider if/how neighbour cell ephemeris information and feeder link delay component needs to be considered for 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].
Proposal 4: RAN2 is asked to decide if the assistance information reporting is event-triggered, e.g. based on UE’s location or time window shift by more than a NW-configurable threshold. 
Proposal 5: RAN2 is asked to decide if the UE can apply e.g. a shift of the time window, or switch to another configuration provided earlier by the NW, based on the configurable event trigger.
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. 
Proposal 6: RAN2 is asked to consider supporting UE-based SMTC adjustment scheme which may be actually quite similar to NW-based approach, so a small specification effort on top of NW-based approach is foreseen.
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]
As usual in 3GPP (and RAN2 in particular), the views are not aligned. However, the impression we had while reading the papers is that a larger group thinks all configured SMTCs are also activated by default (i.e. no need to introduce another step of activating via MAC CE as has been proposed in [13][3]). Thus, we suggest to attempt adopting the following:
Proposal 7: Configured SMTCs for NTN neighbour measurements cannot be activated/deactivated. 
According to some, a separate question could be if the UE can use all of them in parallel or needs to use one at a time and switch if the event triggers or the NW reconfigures the UE.
Proposal 8: RAN2 is asked to decide if the UE is capable/can use all configured SMTCs in parallel or needs to use one at a time and report/switch to another only if the event triggers.
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. 
Proposal 9: RAN2 is asked to decide if a single smtc per MO principle is kept, but up to 4 periodicityAndOffset parameters per smtc are allowed.
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. Regarding the other aspects covered in the papers, it needs to be decided if multiple gaps or gap patterns are supported. Another important question is how many measurement gaps can be supported in order not to impact the scheduling flexibility and how to ensure the gap is aligned with, e.g. SMTC window to be measured. Finally, it shall be identified which SMTC-related decisions can be also adopted for MGs.
Proposal 10: RAN2 is asked to decide if multiple gaps or multiple gap patterns can be configured for NTN UE and how many are needed.
Proposal 11: RAN2 is asked to discuss how to ensure the gaps are aligned with SMTC windows for all SMTC durations.
Proposal 12: RAN2 is asked to decide which SMTC-related decisions can be also adopted for measurement gaps.
3	Conclusion
The following proposals have been made in this SMTC/MG summary:

[bookmark: _Hlk86648014]Proposal for agreement:
Proposal 7: Configured SMTCs for NTN neighbour measurements cannot be activated/deactivated. 

Proposals for discussion:
Proposal 1: RAN2 is asked to decide if NTN assistance information for SMTC/MG configuration is in the form of a propagation delay or UE location reporting. 
Proposal 2: If propagation delay related assistance information for SMTC/MG configuration is supported, RAN2 decides how it is implemented (using SFTD, propagation delay, propagation delay difference, delay modulo periodicity in milliseconds or other option).
Proposal 3: RAN2 is asked to consider if/how neighbour cell ephemeris information and feeder link delay component needs to be considered for propagation delay estimation.
Proposal 4: RAN2 is asked to decide if the assistance information reporting is event-triggered, e.g. based on UE’s location or time window shift by more than a NW-configurable threshold. 
Proposal 5: RAN2 is asked to decide if the UE can apply e.g. a shift of the time window, or switch to another configuration provided earlier by the NW, based on the configurable event trigger.
Proposal 6: RAN2 is asked to consider supporting UE-based SMTC adjustment scheme which may be actually quite similar to NW-based approach, so a small specification effort on top of NW-based approach is foreseen.
Proposal 8: RAN2 is asked to decide if the UE is capable/can use all configured SMTCs in parallel or needs to use one at a time and report/switch to another only if the event triggers.
Proposal 9: RAN2 is asked to decide if a single smtc per MO principle is kept, but up to 4 periodicityAndOffset parameters per smtc are allowed.
Proposal 10: RAN2 is asked to decide if multiple gaps or multiple gap patterns can be configured for NTN UE and how many are needed.
Proposal 11: RAN2 is asked to discuss how to ensure the gaps are aligned with SMTC windows for all SMTC durations.
Proposal 12: RAN2 is asked to decide which SMTC-related decisions can be also adopted for measurement gaps.
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