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Introduction
A new WI on solutions for NR to support non-terrestrial networks (NTN) was approved at RAN#86, with an updated WID approved at RAN#88 [1]. The WI aims to specify the following control plane enhancements:
· Idle mode: 
· Definition of additional assistance information for cell selection/reselection (e.g. using UE location information, satellite Ephemeris information)
· Definition of NTN (satellite/HAPS) cell specific information in SIB
· Connected mode
· Enhancement necessary to take into account location information (UE & Satellite/HAPS) and/or ephemeris in determining when to perform hand-over, in order to have a high degree of hand-over control for hand-over robustness and coverage management.
· Enhancement to existing measurement configurations to address absolute propagation delay difference between satellites (e.g. SMTC measurement gap adaptation to the SSB/CSI-RS measurement window) [RAN2/4].

· Service continuity for mobility from TN to NTN and from NTN to TN systems (to be addressed when connected mode mobility has sufficiently progressed)

· Identify potential issues associated to the use of the existing Location Services (LCS) application protocols to locate UE in the context of NTN and specify adaptations if any [RAN2/3]

Agreements from RAN2#115:


Working Assumptions:
1. Combination of serving and target cell reference location is supported for location report trigger event and for CHO location trigger
2. Specify that measurement reports can be configured to be piggybacked with location report when location based event triggers it
Agreements via email - from offline 103:
1. The following event is supported: condEvent L4: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Conditional reconfiguration candidate becomes shorter than absolute threshold2.
	FFS other options
2. Specify hysteresis and time to trigger for the location event for RRM and CHO
3. Timing information from RRCReconfiguration message in RRC running CR is removed
4. UE is allowed to perform HO only during T1 to T2
5. Agree to limit to A or B and continue discussion between options A and B
	Option A: UTC time + duration/timer, e.g. 00:00:01 + 40s
	Option B: Two UTC time to indicate the start (T1) and end time (T2) of the candidate cell, e.g. 00:00:01 + 00:00:41


Agreements via email - from offline 103 second round:
1. RAN2 adopts Option 1: UTC time + duration/timer, e.g. 00:00:01 + 40s for representing T1 and T2 for CHO time event.
2.	RAN2 adopts options C: location and RRM and D: time and RRM to be configuration options for CHO
3.	RAN2 down priorities further enhacnements for connected mode for Rel-17 for TN-NTN mobility	
4.	RAN2 continue discussing the exact solution for TN priorization over NTN for idle mode	


Agreements via email - from 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


In this paper we discuss further details of location reporting, SMTC and measurement gaps details. Also two remaining aspects on Conditional Handover is discussed.

[bookmark: _Hlk84414552][bookmark: _Ref178064866][bookmark: _Hlk51759500]Remaining aspects for location based reporting
RAN2 send out LS/reply LS regarding UE location reporting to RAN3 and SA3 [3][4]. The LS to RAN3 talks about coarse reporting and SA3 deciding on user consent,. However, we hope that SA3 response will specify for which reporting user consent is needed if it is needed.
As the RAN2 conclusions about location reporting are working assumptions instead of agreements, the location reporting part is not currently implemented in the running RRC CR. Regardless, RAN2 should discuss further the format of possible coarse report and whether it could already be implemented even response from SA3 would take some time.
In legacy terrestrial networks, the network is always aware of the cell Id (or rather Cell Global Identity, CGI) where a particular UE is located. This is expected to be true also in NTN. However, it is expected that NTN cells might have a size that is much larger than the typical cell size in terrestrial networks. NTN cells could potentially have a radius of several 100 km. 
This poses some challenges in situations where the network needs to know the physical UE location on a finer granularity than the size of the NTN cell. For example, a large NTN cell might span over several different countries, and correct CN selection is needed in order to provide the appropriate services for the UE, including Lawful Intercept (LI) and emergency services.
RAN2 has thus agreed to work on a solution that allows to construct a CGI with a granularity that is comparable to that in a terrestrial network [1]:
Agreements via email - from offline 108:
1. RAN2 will work on a solution to ensure that the CGI constructed by NG-RAN corresponds to a fixed geographical area with a size comparable with a cell for TN including connected mode and initial access.

Agreements via email (from offline 108 - second round)
1. RAN2 will work on a solution to ensure that the CGI constructed by NG-RAN can correspond to a fixed geographical area comparable with a TN cell with a radius of ~2km or more.
2. Send an LS to RAN3, SA2, SA3 and SA3-LI to inform them of RAN2 decision and check whether it's consistent with their requirements

In this contribution, we provide our views on this issue and propose an index-based solution that allows for the network to be aware of the approximate UE location without disclosing its exact position, and with minimal signaling overhead.
To establish a fixed association between a CGI and a geographical area, the surface of the Earth has to be divided into geographically defined, contiguous and non-overlapping areas. This can be done easily using the longitude and latitude net pattern. 
To avoid that the areas become smaller closer to the poles, the Earth could be divided into stripes going around the globe parallel with the latitudes. Let’s say each “stripe” is 1 degree wide (e.g. between 0 and 1 degrees latitude, between 1 and 2 degrees latitude, etc.). This gives 180 stripes, each one following a latitude around the earth. At the equator, a longitudinal size of also 1 degree would result in 360 areas within the stripe. The closer a stripe is to the poles (i.e., the larger the latitude angle), the fewer areas it needs to contain to maintain an approximately constant size. The number of areas in a stripe could follow some trigonometric formula, e.g. simply N = k cos(v), where N is the number of areas in the stripe, k is the number of areas in the stripe closest to the equator and v is the latitude angle (where both north and south are counted as positive values). Obviously, N should be rounded to the nearest integer. In our example with 1 degree area size, this would result in 360 areas in the stripe closest to the equator, 312 areas at a latitude of 30 degrees, 180 areas at a latitude of 60 degrees, and 6 areas at the stripe closest to the pole. This way, the areas could be kept roughly of the same size over the Earth. 
Different area configurations with different area sizes could be specified to satisfy different operator’s needs, e.g. depending on NTN type (LEO, GEO, etc.) and satellite density, and the system information could indicate which configuration that is used.
A possible optimization of this scheme would be to configure different area densities on different parts of the globe, e.g. to achieve a sparser grid over the oceans, or an extra-dense grid over densely populated areas.
NTN UEs are required to be GNSS-capable and will use their GNSS location e.g. for time and frequency pre-compensation. It would thus be possible for the UE to report the GNSS location to the gNB, and for the gNB to construct the area index or CGI to be sent to the core network. However, to enable rough location as stated in the LS, an index based location reporting should be used. That is, the UE could do the translation to an area index/CGI itself, based on its determined GNSS position, and report only the area index to the network.
If a UE should report the area within which it is located instead of e.g. its GNSS location, the areas need to be indexed, for example starting with the northernmost stripe at longitude 0, going around the stripe, then the next stripe to the south, starting at longitude 0, etc. The desired granularity determines the number of areas and thus the number of bits needed for the index. As an example, a 24-bit index will allow for up to 224 areas, corresponding to a minimal area size of about 30 km2, a square with a side length of approximately 5.5 km. It should be noted that this is well below the size of many terrestrial cells, e.g. in rural areas. If an even finer granularity is required, more bits need to be used for the index. For example, the (terrestrial) NR CGI consists of the PLMN ID plus 36 additional bits. Using these 36 bits for the area index would allow for 236 areas, corresponding to a granularity of approximately 100 m.
If the UE should derive the area index itself, the UE and the network need to be in agreement about which index belongs to which geographical area. In principle, the network could broadcast the areas and their respective index. E.g. the network may provide the index map for an area around which the UE is expected to move while connected and UE uses that index base for reporting.

[bookmark: _Toc85711203]RAN2 to discuss further the format of possible coarse report and whether it could already be implemented in 38.331 running CR. 


SMTC and measurement gaps
The agreements from the RAN2#113bis meeting related to SMTC and measurement gap configuration for connected mode in NTN are as follows.
 
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.


Agreements online:
1. Measurement gaps enhancements should be supported. FFS on the details
The current running RRC CR implements new SMTC list where each element contains a list of PCIs that particular SMTC applies to and an offset. Other SMTC parameters like window length and periodicity are that of smtc1. 

Regarding the operation of SMTC we first note that the SMTC offset is configured with a granularity of 1 ms. We also note that with LEO satellite speeds, such a granularity implies that the required update periodicity may be in the minute range (which may be extended by allowing more margin in the SMTC window duration, as mentioned above, at the expense of longer UE unreachability times when the UE monitors the SMTC window). A third note is that with the potentially large number of connected UEs that a large NTN cell may serve, the compound signaling for reconfiguration of SMTCs and measurement gaps may be undesirably extensive and may consume a significant fraction of the available control plane resources. 
[bookmark: _Toc76226605][bookmark: _Toc85711200]Due to high satellite speeds and consequently fast changing propagation delays, the compound signaling for reconfiguration of SMTCs and measurement gaps for UEs connected in a cell may be undesirably extensive and may consume a significant fraction of the available control plane resources. 

In RAN2#115 these aspects were discussed and the following was conlcuded:



Agreements via email - from offline 112:
4. 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.
5. 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.
6. 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:
2. 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



Our view is that such potentially excessively frequent SMTC and measurement gap reconfigurations should be avoided by leveraging the predictable nature of satellite movements and the resulting propagation delays. This is not achieved if fixed SMTC and measurement gap configurations are provided, which can only be updated by explicit signaling from the network. Instead, the SMTC and measurement gap configurations should anticipate the predictable changes and make the configurations as such dynamic, adapting to the predictable changes in manner that is predictable and synchronized between the UE and the network. There are various ways to do this, e.g. providing a set of SMTC/measurement gap configurations (for the same group of cells), where each configuration associated with a time when it becomes valid (and replaces the previously valid configuration). Another way is to provide one SMTC configuration with a set of offsets to be applied sequentially with a certain periodicity or at certain indicated times. If these time indications use the timing of the PCell as reference, the UE and the serving gNB will automatically be synchronized with regards to which configuration is valid at any point in time. Since only the offset parameter will differ between the configurations in a set, and the intervals during which different offsets are valid can be at least approximately constant (i.e. periodic change of the offset) during a reasonable time period, this signaling can be made compact.
[bookmark: _Toc76226606][bookmark: _Toc85711201]By configuring SMTC and measurement gaps in ways that take the predictable required updates into account, dynamic SMTC and measurement gap configurations can be achieved with a validity time an order of magnitude greater than simple (legacy-style) fixed configurations, thereby reducing the required SMTC and measurement gap reconfiguration signaling to a small fraction.
[bookmark: _Toc76226654][bookmark: _Toc85711204]Introduce dynamic SMTC and measurement gap configurations that leverage the predictable nature of satellite movements and the resulting propagation delays, in order to minimize the required reconfiguration signaling for adaptation to changing propagation delays.
NTN cells may be much larger than TN cells and the UE’s location within a cell will impact the suitable offset(s) to be included in the SMTC and measurement gap configurations. To aid the gNB in this configuration, assistance information can be provided from the UE to the gNB, as reflected in one of the above listed agreements from the RAN2#113bis meeting. The only assistance information that efficiently – without complex and inefficient workarounds – enables the gNB to accurately tailor the SMTC and measurement gap configurations for a UE is the UE’s location. Note, however, that the configuration granularity of SMTC and measurement gaps is on a millisecond level, which translates to 300 km distance granularity. Hence, in the context of SMTC and measurement gap configuration, the reported UE location does not have to be very accurate, which should mitigate any privacy concerns.
[bookmark: _Toc85711205]Introduce the UE’s location as assistance information sent from the UE to the gNB to facilitate accurately tailored SMTC and measurement gap configurations. The reported UE location can be coarse, adapted to what is needed for millisecond granularity in the configurations.
For moderate UE speeds, the impacts of the UE’s movements may be ignored during a reasonable time period (e.g. a time period for which dynamic SMTC/measurement gap configurations with proactive updates may be valid), since the satellite’s speed will be much greater. However, if the UE moves long enough to significantly impact the propagation delays to the satellites, e.g. causing propagation delay changes that are significant in relation to the SMTC/measurement gap configuration granularity (such as a propagation delay change in the range 0.5 -1 ms), the serving gNB needs to be informed of the UE’s new location, so that it can adapt the dynamic SMTC and measurement gap configurations accordingly. This could be ensured through configuration of event-triggered UE location reporting, based on the distance moved from the UE location the SMTC and measurement gap configurations were based on. 
[bookmark: _Toc76226607][bookmark: _Toc85711202]If a UE moves a distance long enough to significantly impact the propagation delay in relation to the SMTC/measurement gap offset configuration granularity (or in relation to the margins configured for the SMTC window and measurement gap durations), the network has to be informed so that it can adapt the SMTC and measurement gap configurations accordingly.
[bookmark: _Toc76226655][bookmark: _Toc85711206]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.
An alternative to this is that network configures the UE with alternatives of measurement gap/SMTC and UE informs which pattern (or offset) is in use. This alternative is discussed in [5].

Finally, it was commented during the running RRC CR discussion that RAN2 has not explicitely agreed to support multiple measurement gaps and the list of gaps suggested to be implemented was removed. Thus, RAN2 should discuss whether single measurement gap can support NTN measurements or multiple gap patterns need to be configured per UE. In this discussion RAN2 should align with Meas Gaps WI and MultiU-SIM WI in order not to specify list of gaps twice.

MultiU-SIM WI has agreed two additional periodic measurement gaps and one additional aperiodic measurement gap. The value set for offset, periodicity and window lenght, that is, the gap pattern is likely as in legacy gaps. The detailed discussion is still open and the details of the aperiodic gap are also open. Meas Gap WI is starting RAN2 work in RAN2#116. One example of potential outcome is to associate measurement gaps to MOs in addition to ”per UE” or ”per FR1/2”. In RAN4 the agreement is up to 2 simultanous measurement gaps. 
From NTN perspective, RAN2 has agreed up to 4 SMTCs and send LS to RAN4 to confirm the value 4. It looks like having 4 SMTC configurations would call for 4 measurement gap patterns per UE. 

[bookmark: _Toc85711207]RAN2 to agree up to 4 measurement gap patterns for NTN UE and coordinate the RRC configuration details with other WI.

Remaining issues on Conditional Handover
Discussions on Conditional Handover progressed well during the RAN2#115 meeting and several important agreements were reached.
One of the agreements relates to the time based condition when the UE is allowed to perform handover to a candidate target cell.
4.	UE is allowed to perform HO only during T1 to T2

T1 represents a UTC time and T2 a duration/timer, e.g. 00:00:01 + 40s, both configured to the UE in the CHO configuration of a candidate target cell.
Consequently, the agreement implies that the UE is only allowed to perform handover to the candidate target cell if the conditions configured to the UE (time and RRM-based conditions) are fulfilled between T1 and T2.
However, one question that remain unresolved from last RAN2 meeting concerns the CHO configuration and whether the UE shall keep or discard the CHO configuration at T2 if the conditions for the candidate target cell is not fulfilled.
In Rel-16, the UE discards the CHO configuration either after successfully completing the handover procedure or, in case of a handover failure, after the recovery procedure. In the latter case the CHO configuration is kept after e.g. a RLF during the handover since it may be re-used in the recovery procedure following the cell selection procedure if the selected cell happens to be one of the candidate target cells in the CHO configuration.
Likewise, a UE configured with a time based condition in NTN may keep the CHO configuration after T2 even if the time and RRM-based conditions are not fulfilled for the candidate target cell. If, after T2, the connection to the serving cell is lost, the CHO configuration stored by the UE can be re-used in the recovery procedure if the selected cell associates to one of the cells in the stored CHO configuration.
A typical example where this behaviour could be useful is in the quasi-Earth-fixed cell change scenario. If the CHO (for whatever reason) is not fulfilled at T2 and the connection to the serving cell is lost shortly after, it is quite likely that the cell selected in the cell selection procedure will associate to one of the cells in the stored CHO configuration. This would then substantially shorten the UE recovery procedure.
[bookmark: _Toc85711208]RAN2 to discuss whether the UE shall keep the CHO configuration after T2 even if the conditions for the candidate target cell is not fulfilled.

Another CHO issue that remains to be solved from the last RAN2 meeting is related to the location based condition and whether other options than the agreed conditional event should be supported (see RAN2 agreement below).
1. The following event is supported: condEvent L4: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Conditional reconfiguration candidate becomes shorter than absolute threshold2.
FFS other options

One option that was discussed at the RAN2#115 meeting is a conditional event where the distance between the UE and the PCell’s reference location becomes offset larger than the distance between the UE and the conditional candidate target cell.
Although this option gained support from several companies, our view is that we shall only support events that are clearly required from a use case perspective or when we can see obvious benefits with a new event compared to other already supported alternatives.
So far we have not seen any strong technical arguments for RAN2 to support the above option, or for any other option. Consequently, we think that the agreed location based conditional event from RAN2#115 is good enough for the present release.
[bookmark: _Toc85711209]RAN2 not to support any additional location based conditional event in Rel-17.


Conclusion
In the previous sections we made the following observations: 
Observation 1	Due to high satellite speeds and consequently fast changing propagation delays, the compound signaling for reconfiguration of SMTCs and measurement gaps for UEs connected in a cell may be undesirably extensive and may consume a significant fraction of the available control plane resources.
Observation 2	By configuring SMTC and measurement gaps in ways that take the predictable required updates into account, dynamic SMTC and measurement gap configurations can be achieved with a validity time an order of magnitude greater than simple (legacy-style) fixed configurations, thereby reducing the required SMTC and measurement gap reconfiguration signaling to a small fraction.
Observation 3	If a UE moves a distance long enough to significantly impact the propagation delay in relation to the SMTC/measurement gap offset configuration granularity (or in relation to the margins configured for the SMTC window and measurement gap durations), the network has to be informed so that it can adapt the SMTC and measurement gap configurations accordingly.
Based on the discussion in the previous sections we propose the following:

Proposal 1	RAN2 to discuss further the format of possible coarse report and whether it could already be implemented in 38.331 running CR.
Proposal 2	Introduce dynamic SMTC and measurement gap configurations that leverage the predictable nature of satellite movements and the resulting propagation delays, in order to minimize the required reconfiguration signaling for adaptation to changing propagation delays.
Proposal 3	Introduce the UE’s location as assistance information sent from the UE to the gNB to facilitate accurately tailored SMTC and measurement gap configurations. The reported UE location can be coarse, adapted to what is needed for millisecond granularity in the configurations.
Proposal 4	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.
Proposal 5	RAN2 to agree up to 4 measurement gap patterns for NTN UE and coordinate the RRC configuration details with other WI.
Proposal 6	RAN2 to discuss whether the UE shall keep the CHO configuration after T2 even if the conditions for the candidate target cell is not fulfilled.
Proposal 7	RAN2 not to support any additional location based conditional event in Rel-17.
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Appendix A




Agreements related to connected mode from RAN2#102:

Agreements:
1. RAN2 to consider the case where gNB is co-located at the GW with higher priority.
2. RAN2 will continue working with the assumption that service link switch implies L3 mobility (meaning that at least in case the SSBs are on the same sync raster point the PCIs need to be different). Check if an LS to RAN1 asking for feasibility of having same PCI as well can be agreed

Agreements
1. Reconfiguration with sync is the baseline for connected mode mobility in NTN (the use of legacy RLF and re-establishment mechanism are not excluded)
2. The CHO can be used in NTN for both moving cell and fixed cell scenarios, and the CHO procedure and execution condition defined in Rel-16 is the baseline for NTN CHO. 
3.	NTN specific CHO execution condition can be further discussed.
4.	The existing measurement framework (e.g. measurement configuration, execution and reporting) is the baseline, and all the existing measurement criteria and event can be used in NTN. Support for new measurement is not excluded.
5.	Legacy SSB periods (as in TN) shall be supported in NTN

Agreements via email - offline 105:
1. Time or timer based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario.  FFS on how to configure the time or timer based CHO triggering event. Also FFS how to consider the feeder/service link switch timing.
2. DAPS HO for NTN is de-prioritized in this release.

3. Location based CHO triggering event, in combination with the existing R16 CHO measurement based event, should be introduced for both moving cell and fixed cell scenario. FFS on how to configure the location based CHO triggering event. FFS if location based CHO triggering event only (not in combination with other events) can also be considered.
4. The Location-based measurement event, in combination with the existing measurement event in NR, should be supported in NTN for both moving cell and fixed cell scenarios. FFS on how to configure the location based measurement event.

Agreements via email - offline 106:
1. RAN2 understanding that UE shall not be forced to detect the SSB burst outside the corresponding configured SMTC window in NTN, just like the principle in TN.

Agreements:
1. SMTC and gap configuration in NTN are configured based on the timing of PCell
2. RAN2 can first identify the scenarios and discuss how serious the impact is before addressing any enhancement for SMTC configuration in NTN.
3. RAN2 can’t assume that the network will always have UE accurate location info for SMTC window configuration in NTN
4. UE along with the network in NTN should also have the same understanding of the timing, including the timing for measurement gap, to avoid any un-synchronized scheduling between UE and the network, just like the way we have in TN

RAN2#113 agreements:

Agreements:
1. Support A4 event for NTN CHO. FFS whether other triggers need to be combined with this.

RAN2#113bis agreements:
Agreements:
1.	Timing information in CHO execution triggering for NTN describes the time after which the UE is allowed to execute CHO to the candidate target cell.
2.	Working assumption: the timing information for CHO execution triggering in NTN is defined in the form of a timer/timers. This can be revised and a solution based on UTC/system frame number can be considered if problems are found (e.g. if the timer lacks accuracy due to RTT in NTN).
3.	The location in location-based CHO execution triggering for NTN describes the distance between the UE and the reference location of the cell (serving cell or the target cell). FFS what the reference location of the cell is (e.g cell center or other) and how this is provided to the UE

Agreements:
1. For Rel-17 NTN, Rel-17 NR operation is enhanced (e.g. the SMTC configuration and UE measurement gap onfiguration) 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])
4. 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?
5. The configuration of one or multiple offsets is left up to the network implementation.
6. It is up to network to update the SMTC configuration of the UE to accommodate the different propagation delays.


Agreements online:
2. Measurement gaps enhancements should be supported. FFS on the details


RAN2#114 agreements for connected mode are as follows and the list of all connected mode agreements can be found in Appendix B.
Agreements via email (from offline 104):
1. Support CHO location trigger as the distance between UE and a reference location which may be configured as the serving cell reference location or the candidate target cell reference location. FFS if combination can be allowed.
2. The reference location for the event description is defined as cell center.

Agreements online:
1. For CHO, joint configuration of location and RSRP as well as time and RSRP triggers are supported.
2. For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS

Agreements via email (from offline 104 - second round):
1. CHO time trigger event is defined as time duration [t1, t2] associated for each CHO candidate cell. The UE shall execute CHO to that candidate cell during the time duration, if all other configured CHO execution conditions will apply and there is only one triggered candidate cell.
2. Same CHO trigger conditions and RRM events can be used within NTN and NTN-TN mobility provided these are supported by the UE. NTN-TN means both “from NTN to TN (hand-in)” and “from NTN to TN (hand-in) and from TN to NTN (hand-out)". FFS for enhancements.

Agreements via email (from offline 108):
2. RAN2 will work on a solution to ensure that the CGI constructed by NG-RAN corresponds to a fixed geographical area with a size comparable with a cell for TN including connected mode and initial access.

Agreements online:
1. RAN2 Working Assumption: RAN2 doesn’t need to do anything to ensure that final UE location information at the core network is trustable so far (it's other WGs business to define solutions to verify the UE location)

Agreements via email (from offline 108 - second round)
3. RAN2 will work on a solution to ensure that the CGI constructed by NG-RAN can correspond to a fixed geographical area comparable with a TN cell with a radius of ~2km or more.
4. Send an LS to RAN3, SA2, SA3 and SA3-LI to inform them of RAN2 decision and check whether it's consistent with their requirements



Agreements from RAN2#115:


Working Assumptions:
1. Combination of serving and target cell reference location is supported for location report trigger event and for CHO location trigger
2. Specify that measurement reports can be configured to be piggybacked with location report when location based event triggers it
Agreements via email - from offline 103:
1. The following event is supported: condEvent L4: Distance between UE and the PCell’s reference location becomes larger than absolute threshold1 AND the distance between UE and the Conditional reconfiguration candidate becomes shorter than absolute threshold2.
	FFS other options
2. Specify hysteresis and time to trigger for the location event for RRM and CHO
3. Timing information from RRCReconfiguration message in RRC running CR is removed
4. UE is allowed to perform HO only during T1 to T2
5. Agree to limit to A or B and continue discussion between options A and B
	Option A: UTC time + duration/timer, e.g. 00:00:01 + 40s
	Option B: Two UTC time to indicate the start (T1) and end time (T2) of the candidate cell, e.g. 00:00:01 + 00:00:41


Agreements via email - from offline 103 second round:
1. RAN2 adopts Option 1: UTC time + duration/timer, e.g. 00:00:01 + 40s for representing T1 and T2 for CHO time event.
2.	RAN2 adopts options C: location and RRM and D: time and RRM to be configuration options for CHO
3.	RAN2 down priorities further enhacnements for connected mode for Rel-17 for TN-NTN mobility	
4.	RAN2 continue discussing the exact solution for TN priorization over NTN for idle mode	

Agreements via email - from 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
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