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1	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]
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. [bookmark: _Hlk76733082][bookmark: _Hlk76733040]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):
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 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)
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 paper we discuss further details of CHO, location reporting, SMTC and measurement gaps details.
[bookmark: _Ref178064866][bookmark: _Hlk51759500]CHO and location based measurement events for RRM
RAN2 has agreed to introduce three new trigger events for CHO when configured in NTN. A time/timer based CHO trigger event, a location based CHO trigger event, and a CHO trigger event based on the existing A4 event (Neighbour becomes better than threshold).
Operation of time based CHO trigger event 
According to the below agreement from the RAN2#113bis meeting, the timing information in the time/timer based CHO trigger event describes the time after which the UE is allowed to perform CHO to a given candidate target cell. 
[bookmark: _Hlk77076687]	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.

The timing information for the candidate target cell can be provided to each UE in the CHO configuration informing the UE about when the candidate target cell is available and thus after which CHO to that cell may be considered. However, the reception of the timing information does not as such trigger the UE to perform a CHO. Instead the timing information can be seen as a starting point when to start the measurements and evaluations of a given candidate target cell according to the configured CHO event(s) included in the ReportConfigNR IE.

Based on the above RAN2 agreement, the running CR to TS 38.331 was updated with the timing information as outlined below, i.e. the timing information is provided to the UE in the SpCellConfig IE as part of the RRCReconfiguration message.

-- Serving cell specific MAC and PHY parameters for a SpCell:
SpCellConfig ::=                        SEQUENCE {
    servCellIndex                       ServCellIndex                                               OPTIONAL,   -- Cond SCG
    reconfigurationWithSync             ReconfigurationWithSync                                     OPTIONAL,   -- Cond ReconfWithSync
    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                     OPTIONAL,   -- Need M
    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                             OPTIONAL,   -- Need S
    spCellConfigDedicated               ServingCellConfig                                           OPTIONAL,   -- Need M
    ... ,
    candidateTargetCellTimingInfo-r17   FFS                                                     OPTIONAL,   -- Need R

}

It should be noted that timing information about when a candidate target cell becomes available and actual time trigger can be seen as two different things and are discussed here separately.

Observation 1 Timing information and time trigger for CHO are see as different things are discussed here separately.

The time trigger was discussed at the RAN2#114 meeting where it was decided to support a time window, defined by t1 and t2, for each candidate target cell as according to the  agreement below.
	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.

The time window denoted by [t1] and [t2] defines the time period when the UE shall perform CHO to the candidate target cell provided other measurement conditions (if configured for the same candidate target cell) are fulfilled during this time window.
[t1] would then represent the earliest point in time when the UE can perform CHO to the candidate target cell. This is does not have to be same as timing information that was agreed at the RAN2#113bis meeting. Timing information may e.g. say when cell is available to know when earlier the cell can be measured and t1 may be the earliest time when to perform HO given other conditions are fulfilled.
Observation 2 [t1] represent the earliest point in time when the UE can perform CHO to the candidate target cell as does not have to be the same as “timing information”.

[bookmark: _Hlk76978366][bookmark: _Hlk76978476][t2] represent the end of the time window, i.e. the latest point in time when the UE shall perform CHO to the candidate target cell. Unlike [t1], the definition of [t2] is unconditional in the sense that the UE shall perform CHO to the candidate target cell at latest at [t2].
[t2] represent the latest point in time when the UE shall perform CHO to the candidate target cell. 
[bookmark: _Toc79084852]The UE need to perform CHO to the candidate target cell at [t2].

[bookmark: _Hlk77075537][bookmark: _Hlk77063045]Implementation wise the time window represented by [t1] and [t2] can be realized by providing the UE with two CHO configurations for the same candidate target cell, where the first CHO configuration would consist of two conditional events (MeasId’s), a time based condition event set to a value representing [t1] and a measurement based condition (A3, A4 or A5), and the second CHO configuration would consist of only one conditional event (MeasId), a time based condition event set to a value representing [t2].
[bookmark: _Hlk76982063]The two CHO configurations will be evaluated separately by the UE. Consequently, if the condition (t ≥ t1 AND CondEventA3/A4/A5) is fulfilled in the first CHO configuration, the UE performs CHO to the candidate target cell.
If the condition in the first CHO configuration is not fulfilled, the UE will perform CHO to the target candidate cell when the condition t > t2 is fulfilled in the second CHO configuration.
Proposal 1 Implementation wise the time window denoted by [t1] and [t2] can be realized by providing the UE with two CHO configurations for the same candidate target cell where the first CHO configuration contains two condition events, a time based condition event [t1] and a measurement condition (A3, A4 or A5), and the second CHO configuration contains a single condition event, a time based condition event [t2].

As shown in the TP below, the time trigger CondEventT1 is proposed to be included in the ReportConfigNR IE in the same way as the other conditional events A3, A4 and A5. This is a simple addition which would also improve the understanding of the timing information.
It shall be observed that “T1” in condEventT1 does not correspond to the numerical notation in t1 or t2 as it would serve as t1 or t2 depending on the total configuration It is merely a notation in line with the existing events A1, A2, etc.

[bookmark: _Hlk77078060]CondTriggerConfig-r16 ::=        SEQUENCE {
    condEventId                      CHOICE {
        condEventA3                      SEQUENCE {
            a3-Offset                        MeasTriggerQuantityOffset,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
[bookmark: _Hlk77077775]        condEventA5                      SEQUENCE {
            a5-Threshold1                    MeasTriggerQuantity,
            a5-Threshold2                    MeasTriggerQuantity,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        ...,

        condEventA4                                     SEQUENCE {
            a4-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
		CondEventT1                      FFS,
    },
    rsType-r16                       NR-RS-Type,
    ...
}

Our suggestion is to configure an absolute time or a system frame number  for the CondEventT1

[bookmark: _Toc79084859]Define a time based CHO trigger event with the time expressed as an absolute time, or a system frame number, when the UE is to perform the CHO to the candidate target cell.

Further we propose that the event does not inlcude  hysteresis or TTT.
[bookmark: _Toc79084860] The time event does not include TTT or hysteresis.
[bookmark: _Toc79084861] The time event has entry condition only.
 

Location based CHO trigger event
Location based CHO trigger events have been discussed at the last two RAN2 meetings and a number of potential trigger definitions have been identified whereas the following have gained most support:
· The distance between the UE and the centre of the serving cell. A radius defines a circle around the serving cell.
· The distance between the UE and the centre of a candidate target cell. A radius defines a circle around the target candidate cell.
· The difference in distance between “the UE and the centre of the serving cell” and “the UE and the centre of the candidate target cell”. A hexagonal cell area is defined.
The agreement taken at the RAN2#113bis meeting “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).” then only in practice exclude the last option above.
An elliptical shape around a given reference point will of course describe the cell area in a more accurate way compared to a circle (or a hexagonal cell area), although it would require a bit more data to describe the area. As the shape of the cell area also changes with the satellite movement (elevation angle change), the information provided to the UE describing the cell area (reference point, radius etc.), also need to be constantly updated.
Parts of the information describing the cell area can likely be provided in RRC configuration (e.g. in system information), but this very much depends on what information will be included in ephemeris.
If the reference for the location trigger is serving cell center, it should be places in MeasConfig and if it is with respect to candidate target cell it should be in ReportConfigNR. In the running CR submitted to Ran2#114, it is placed for now in ReportConfigNR. 
Further, if the reference point is either serving or candidate target is available in Ephemeris data then pointers there should be used.
[bookmark: _Toc79084862]Decide if  the location based CHO trigger is with respect to the centre of the serving cell or the target cell. 
[bookmark: _Toc79084863]What information to be provided in CHO configuration, system information etc need to await further progress in ephemeris discussions.

In addition, the event definition in TS 38.331 Clause 5.5.4 needs to consider whether TTT and hysteresis are implemented and whether a threshold with offset is used. Our proposal is to use TTT and hysteresis in order not to trigger the measurement report or the CHO if UE does not stay beyond the threshold for a defined amount of time and to use hysteresis in order to avoid the ping pong effect. Further, in expressing the location, a threshold with offset should be used. That is to use threshold to give the distance from the reference location with a certain accuracy and then use offset to fine tune value.

[bookmark: _Toc79084864]The location event includes hysteresis and TTT  

In addition to event based trigger, the network may configure a UE to report its location to the network periodically. If this period is sparse enough it avoids UE to keep constant up to date of its location. Disadvantage is that it consumes uplink resources. Regardless, it provides an option for the UE capability with respect to maintaining up to date location.  

[bookmark: _Toc79084853]Periodic reporting of UE’s location may provide an option where UE does not need to maintain location info constantly.
[bookmark: _Toc79084865]RAN2 to discuss the feasibility of periodic location reporting as an addition to the event triggered based. 

Index based location reporting

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:
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 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

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.
2	Earth Surface Segmentation
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.
Index-based location reporting
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: _Toc79084866]RAN2 to agree and discuss details of index based location reporting


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:
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])
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
There were no agreements in RAN2#114 that are relevant for this topic.

RAN2 has agreed to configure the UE with SMTC configurations that are per list of cells: This as such exists in TS 38.331 enabling up to 4 different SMTC periodicities: 

SSB-MTC3List-r16::=                 SEQUENCE (SIZE(1..4)) OF SSB-MTC3-r16

SSB-MTC3-r16 ::=                    SEQUENCE {
    periodicityAndOffset-r16            CHOICE {
        sf5-r16                                     INTEGER (0..4),
        sf10-r16                                    INTEGER (0..9),
        sf20-r16                                    INTEGER (0..19),
        sf40-r16                                    INTEGER (0..39),
        sf80-r16                                    INTEGER (0..79),
        sf160-r16                                   INTEGER (0..159),
        sf320-r16                                   INTEGER (0..319),
        sf640-r16                                   INTEGER (0..639),
        sf1280-r16                                  INTEGER (0..1279)
    },
    duration-r16                        ENUMERATED {sf1, sf2, sf3, sf4, sf5},
    pci-List-r16                        SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId                   OPTIONAL,  -- Need M
    ssb-ToMeasure-r16                   SetupRelease { SSB-ToMeasure }                                          OPTIONAL   -- Need M
}


The SSB-MTC3List-r16 and SSB-MTC3-r16 IEs are designed for use of IAB nodes, which is reflected in the related procedural text in TS 38.331. Still, the SSB-MTC3List-r16 and SSB-MTC3-r16 IEs could be reused for configuration of UEs in NTN deployments, provided that the relevant procedural text is provided. To safely accommodate all NTN scenarios, the maximum size of the SSB-MTC3List-r16 IE should be increased to a greater value than 4. This implies that a new SSB-MTC3List-r17 IE is needed. As an alternative to reusing the SSB-MTC3-r16 IE, a new SMTC IE designed for NTN could be introduced, e.g. denoted as SSB-MTC-NTN-r17. Then it is also natural that the range-extended SSB-MTC3LIST-r16 IE is replaced by a new IE denoted as SSB-MTC-NTN-r17, with a range between 1 and a value greater than 4, e.g. 32.
RAN2 had the following open questions to discuss further:

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?

Question a) seems to be answered as this exists already in Rel-16. Question b) is not about the SMTC configuration but about the location of the particular UEs, i.e. whether – and with what accuracy – the serving gNB is aware of the UE’s location, e.g. through location reports from the UE. Note that earlier RAN2 agreed that it cannot be assumed that the network will always have accurate information about the UE’s location for SMTC window configuration in NTN, which implies that the network is not mandated to continuously keep track of the UE’s location. Regardless, a reported UE location does help the network to configure the SMTC and measurement gaps correctly. Location reporting is discussed under Section 3 in this contribution.
Regarding questions c) and d), 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. 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: _Toc79084854]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. 
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). 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: _Toc79084855]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: _Toc79084867]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.
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: _Toc79084856]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: _Toc79084868]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 [4].
Conclusion
In the previous sections we made the following observations: 
Observation 4	The UE need to perform CHO to the candidate target cell at [t2].
Observation 5	Periodic reporting of UE’s location may provide an option where UE does not need to maintain location info constantly.
Observation 6	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 7	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 8	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        Implementation wise the time window denoted by [t1] and [t2] can be realized by providing the UE with two CHO configurations for the same candidate target cell where the first CHO configuration contains two condition events, a time based condition event [t1] and a measurement condition (A3, A4 or A5), and the second CHO configuration contains a single condition event, a time based condition event [t2].

Proposal 2	Define a time based CHO trigger event with the time expressed as an absolute time, or a system frame number, when the UE is to perform the CHO to the candidate target cell.
Proposal 3	The time event does not include TTT or hysteresis.
Proposal 4	The time event has entry condition only.
Proposal 5	Decide if  the location based CHO trigger is with respect to the centre of the serving cell or the target cell.
Proposal 6	What information to be provided in CHO configuration, system information etc need to await further progress in ephemeris discussions.
Proposal 7	The location event includes hysteresis and TTT
Proposal 8	RAN2 to discuss the feasibility of periodic location reporting as an addition to the event triggered based.
Proposal 9	RAN2 to agree and discuss details of index based location reporting
Proposal 10	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 11	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.
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Appendix A

------------------------------------ start TP 1------------------------------------------------------------
[bookmark: _Toc46439175][bookmark: _Toc46444012][bookmark: _Toc46486773][bookmark: _Toc52836651][bookmark: _Toc52837659][bookmark: _Toc53006299]5.3.5.13.4	Conditional reconfiguration evaluation
The UE shall:
1>	for each condReconfigId within the VarConditionalReconfig:
2>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync in the received condRRCReconfig to be applicable cell;
2>	for each measId included in the measIdList within VarMeasConfig indicated in the condExecutionCond associated to condReconfigId:
3>	if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
4>	consider the event associated to that measId to be fulfilled;
3>	if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
4>	consider the event associated to that measId to be not fulfilled;
[bookmark: _Hlk61354769]2>	if the condTriggerConfig within the VarConditionalReconfig includes the EventEvaluationConfig:
3>	if the EventEvaluationConfig is set to anyEvent:
[bookmark: _Hlk61264507]4>	if one event associated to any measId within condTriggerConfig for a target candidate cell within the stored condRRCReconfig is fulfilled:
5>	consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
5>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;

2>	else if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are fulfilled:
3>	consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional rconfiguration execution, as specified in 5.3.5.13.5;
NOTE:	Up to 2 MeasId can be configured for each condReconfigId. The conditional reconfiguration event of the 2 MeasId may have the same or different event conditions, triggering quantity, time to trigger, and triggering threshold.

------------------------------------ end TP 1------------------------------------------------------------




------------------------------------ start TP 2------------------------------------------------------------
[bookmark: _Toc60776898][bookmark: _Toc60867679]5.5.4.xx	Event L1 (The UE location is beyond a threshold) 
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition L1-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition L1-2, as specified below, is fulfilled;
Inequality L1-1 (Entering condition)


Inequality L1-2 (Leaving condition)


The variables in the formula are defined as follows:
Ms is the UE location, not taking into account any offsets.
Hys is the hysteresis parameter (i.e. l1-Hysteresis as defined within ReportConfigNR) for this event.
Thresh is the reference threshold parameter for this event given in MeasConfig(i.e. locationThreshRef as defined within MeasConfig).
Offset is the offset value to locationThreshRef to obtain the absolute threshold for this event. (i.e. l1-ThresholdOffset as defined within ReportConfigNR)
Ms is expressed in meters.
Thresh is expressed in the same unit as Ms.

NOTE 2:	The definition of Event L1 also applies to CondEvent L1.

[bookmark: _Toc60776899][bookmark: _Toc60867680]5.5.4.14	Void CondEvent T1 (Absolute time has passed a threshold time)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition T1-1, as specified below, is fulfilled;
Inequality T1-1 (Entering condition)
Definition FFS



------------------------------------ end TP 2------------------------------------------------------------





------------------------------------ start TP 3------------------------------------------------------------

[bookmark: _Toc60777252][bookmark: _Toc60868033]–	MeasConfig
The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.
MeasConfig information element
-- ASN1START
-- TAG-MEASCONFIG-START

MeasConfig ::=                      SEQUENCE {
    measObjectToRemoveList              MeasObjectToRemoveList                                              OPTIONAL,   -- Need N
    measObjectToAddModList              MeasObjectToAddModList                                              OPTIONAL,   -- Need N
    reportConfigToRemoveList            ReportConfigToRemoveList                                            OPTIONAL,   -- Need N
    reportConfigToAddModList            ReportConfigToAddModList                                            OPTIONAL,   -- Need N
    measIdToRemoveList                  MeasIdToRemoveList                                                  OPTIONAL,   -- Need N
    measIdToAddModList                  MeasIdToAddModList                                                  OPTIONAL,   -- Need N
    s-MeasureConfig                     CHOICE {
        ssb-RSRP                            RSRP-Range,
        csi-RSRP                            RSRP-Range
    }                                                                                                       OPTIONAL,   -- Need M
    quantityConfig                      QuantityConfig                                                      OPTIONAL,   -- Need M
    measGapConfig                       MeasGapConfig                                                       OPTIONAL,   -- Need M
    measGapSharingConfig                MeasGapSharingConfig                                                OPTIONAL,   -- Need M
    ...,
    [[
    interFrequencyConfig-NoGap-r16      ENUMERATED {true}                                                   OPTIONAL    -- Need R
    ]],
[[		locationThreshRef-r17	FFS		OPTIONAL	--Need ON
]]

}

MeasObjectToRemoveList ::=              SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectId

MeasIdToRemoveList ::=                  SEQUENCE (SIZE (1..maxNrofMeasId)) OF MeasId

ReportConfigToRemoveList ::=            SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

-- TAG-MEASCONFIG-STOP
-- ASN1STOP

	MeasConfig field descriptions

	interFrequencyConfig-NoGap-r16
If the field is set to true, UE is configured to perform SSB based inter-frequency measurement without measurement gaps when the inter-frequency SSB is completely contained in the active DL BWP of the UE, as specified in TS 38.133 [14], clause 9.3. Otherwise, the SSB based inter-frequency measurement is performed within measurement gaps.

	locationThreshRef
Reference  location threshold for eventL1 in reportConfigNR. The locationThreshRef is a distance from a cell center reference location(definition FFS)

--Editors note: definition and for cell center reference location is FFS and it is assumed it is given is SI or elsewhere thus not added here--

	measGapConfig
Used to setup and release measurement gaps in NR.

	measIdToAddModList
List of measurement identities to add and/or modify.

	measIdToRemoveList
List of measurement identities to remove.

	measObjectToAddModList
List of measurement objects to add and/or modify.

	measObjectToRemoveList
List of measurement objects to remove.

	reportConfigToAddModList
List of measurement reporting configurations to add and/or modify.

	reportConfigToRemoveList
List of measurement reporting configurations to remove.

	s-MeasureConfig
Threshold for NR SpCell RSRP measurement controlling when the UE is required to perform measurements on non-serving cells. Choice of ssb-RSRP corresponds to cell RSRP based on SS/PBCH block and choice of csi-RSRP corresponds to cell RSRP of CSI-RS. 

	measGapSharingConfig
Specifies the measurement gap sharing scheme and controls setup/ release of measurement gap sharing. 




[bookmark: _Toc60777350][bookmark: _Toc60868131]–	ReportConfigNR
The IE ReportConfigNR specifies criteria for triggering of an NR measurement reporting event or of a CHO or CPC event. For events labelled AN with N equal to 1, 2 and so on, measurement reporting events and CHO or CPC events are based on cell measurement results, which can either be derived based on SS/PBCH block or CSI-RS.
Event A1:	Serving becomes better than absolute threshold;
Event A2:	Serving becomes worse than absolute threshold;
Event A3:	Neighbour becomes amount of offset better than PCell/PSCell;
Event A4:	Neighbour becomes better than absolute threshold;
Event A5:	PCell/PSCell becomes worse than absolute threshold1 AND Neighbour/SCell becomes better than another absolute threshold2;
Event A6:	Neighbour becomes amount of offset better than SCell;
Event L1:	UE location becomes further than threshold;

CondEvent A3: Conditional reconfiguration candidate becomes amount of offset better than PCell/PSCell;
CondEvent A5: PCell/PSCell becomes worse than absolute threshold1 AND Conditional reconfiguration candidate becomes better than another absolute threshold2;
CondEvent T1: Absolute time is more than configured threshold;

For event I1, measurement reporting event is based on CLI measurement results, which can either be derived based on SRS-RSRP or CLI-RSSI.
Event I1:	Interference becomes higher than absolute threshold.
ReportConfigNR information element
-- ASN1START
-- TAG-REPORTCONFIGNR-START

ReportConfigNR ::=                          SEQUENCE {
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
        ...,
        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR,
        condTriggerConfig-r16                       CondTriggerConfig-r16,
        cli-Periodical-r16                          CLI-PeriodicalReportConfig-r16,
        cli-EventTriggered-r16                      CLI-EventTriggerConfig-r16
    }
}

ReportCGI ::=                     SEQUENCE {
    cellForWhichToReportCGI          PhysCellId,
        ...,
    [[
    useAutonomousGaps-r16            ENUMERATED {setup}                OPTIONAL   -- Need R
    ]]

}

ReportSFTD-NR ::=                 SEQUENCE {
    reportSFTD-Meas                  BOOLEAN,
    reportRSRP                       BOOLEAN,
    ...,
    [[
    reportSFTD-NeighMeas             ENUMERATED {true}                                OPTIONAL,   -- Need R
    drx-SFTD-NeighMeas               ENUMERATED {true}                                OPTIONAL,   -- Need R
    cellsForWhichToReportSFTD        SEQUENCE (SIZE (1..maxCellSFTD)) OF PhysCellId   OPTIONAL    -- Need R
    ]]
}

CondTriggerConfig-r16 ::=        SEQUENCE {
    condEventId                      CHOICE {
        condEventA3                      SEQUENCE {
            a3-Offset                        MeasTriggerQuantityOffset,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        condEventA5                      SEQUENCE {
            a5-Threshold1                    MeasTriggerQuantity,
            a5-Threshold2                    MeasTriggerQuantity,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        ...,
[[ 
       condEventL1-r17							SEQUENCE {
					l1-ThresholdOffset-r17			MeasTriggerLocation,
					l1-Hysteresis-17			    FFS,
                    timeToTrigger                   TimeToTrigger

       },
       condEventT1-r17							SEQUENCE {
					t1XXX-r17			FFS
      }
]]

    },
    rsType-r16                       NR-RS-Type,
    ...

}

EventTriggerConfig::=                       SEQUENCE {
    eventId                                     CHOICE {
        eventA1                                     SEQUENCE {
            a1-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        eventA2                                     SEQUENCE {
            a2-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger
        },
        eventA3                                     SEQUENCE {
            a3-Offset                                   MeasTriggerQuantityOffset,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        eventA4                                     SEQUENCE {
            a4-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        eventA5                                     SEQUENCE {
            a5-Threshold1                               MeasTriggerQuantity,
            a5-Threshold2                               MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        eventA6                                     SEQUENCE {
            a6-Offset                                   MeasTriggerQuantityOffset,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useWhiteCellList                            BOOLEAN
        },
        ...,
[[
				eventL1-r17							SEQUENCE {
					l1-ThresholdOffset-r17			MeasTriggerLocation,
					l1-Hysteresis-17			    FFS,
                    timeToTrigger                   TimeToTrigger

]]

    },
    rsType                                      NR-RS-Type,
    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    reportQuantityCell                          MeasReportQuantity,
    maxReportCells                              INTEGER (1..maxCellReport),
    reportQuantityRS-Indexes                     MeasReportQuantity                                            OPTIONAL,   -- Need R
    maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport)                            OPTIONAL,   -- Need R
    includeBeamMeasurements                     BOOLEAN,
    reportAddNeighMeas                          ENUMERATED {setup}                                             OPTIONAL,   -- Need R
    ...,
    [[
    measRSSI-ReportConfig-r16                   MeasRSSI-ReportConfig-r16                                      OPTIONAL,   -- Need R
    useT312-r16                                 BOOLEAN                                                        OPTIONAL,   -- Need M
    includeCommonLocationInfo-r16               ENUMERATED {true}                                              OPTIONAL,   -- Need R
    includeBT-Meas-r16                          SetupRelease {BT-NameList-r16}                                 OPTIONAL,   -- Need M
    includeWLAN-Meas-r16                        SetupRelease {WLAN-NameList-r16}                               OPTIONAL,   -- Need M
    includeSensor-Meas-r16                      SetupRelease {Sensor-NameList-r16}                             OPTIONAL    -- Need M
    ]]
}

PeriodicalReportConfig ::=                  SEQUENCE {
    rsType                                      NR-RS-Type,
    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    reportQuantityCell                          MeasReportQuantity,
    maxReportCells                              INTEGER (1..maxCellReport),
    reportQuantityRS-Indexes                    MeasReportQuantity                                             OPTIONAL,   -- Need R
    maxNrofRS-IndexesToReport                   INTEGER (1..maxNrofIndexesToReport)                            OPTIONAL,   -- Need R
    includeBeamMeasurements                     BOOLEAN,
    useWhiteCellList                            BOOLEAN,
    ...,
    [[
    measRSSI-ReportConfig-r16                   MeasRSSI-ReportConfig-r16                                      OPTIONAL,   -- Need R
    includeCommonLocationInfo-r16               ENUMERATED {true}                                              OPTIONAL,   -- Need R
    includeBT-Meas-r16                          SetupRelease {BT-NameList-r16}                                 OPTIONAL,   -- Need M
    includeWLAN-Meas-r16                        SetupRelease {WLAN-NameList-r16}                               OPTIONAL,   -- Need M
    includeSensor-Meas-r16                      SetupRelease {Sensor-NameList-r16}                             OPTIONAL,   -- Need M
    ul-DelayValueConfig-r16                     SetupRelease { UL-DelayValueConfig-r16 }                       OPTIONAL,   -- Need M
    reportAddNeighMeas-r16                      ENUMERATED {setup}                                             OPTIONAL    -- Need R
    ]]
}

NR-RS-Type ::=                              ENUMERATED {ssb, csi-rs}

MeasTriggerQuantity ::=                     CHOICE {
    rsrp                                        RSRP-Range,
    rsrq                                        RSRQ-Range,
    sinr                                        SINR-Range
}

MeasTriggerQuantityOffset ::=               CHOICE {
    rsrp                                        INTEGER (-30..30),
    rsrq                                        INTEGER (-30..30),
    sinr                                        INTEGER (-30..30)
}


MeasReportQuantity ::=                      SEQUENCE {
    rsrp                                        BOOLEAN,
    rsrq                                        BOOLEAN,
    sinr                                        BOOLEAN
}

MeasRSSI-ReportConfig-r16 ::=               SEQUENCE {
    channelOccupancyThreshold-r16               RSSI-Range-r16         OPTIONAL   -- Need R
}

CLI-EventTriggerConfig-r16 ::=              SEQUENCE {
    eventId-r16                                 CHOICE {
        eventI1-r16                                 SEQUENCE {
            i1-Threshold-r16                            MeasTriggerQuantityCLI-r16,
            reportOnLeave-r16                           BOOLEAN,
            hysteresis-r16                              Hysteresis,
            timeToTrigger-r16                           TimeToTrigger
        },
    ...
    },
    reportInterval-r16                          ReportInterval,
    reportAmount-r16                            ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    maxReportCLI-r16                            INTEGER (1..maxCLI-Report-r16),
    ...
}

CLI-PeriodicalReportConfig-r16 ::=          SEQUENCE {
    reportInterval-r16                          ReportInterval,
    reportAmount-r16                            ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    reportQuantityCLI-r16                       MeasReportQuantityCLI-r16,
    maxReportCLI-r16                            INTEGER (1..maxCLI-Report-r16),
    ...
}

MeasTriggerQuantityCLI-r16 ::=              CHOICE {
    srs-RSRP-r16                                SRS-RSRP-Range-r16,
    cli-RSSI-r16                                CLI-RSSI-Range-r16
}

MeasReportQuantityCLI-r16 ::=               ENUMERATED {srs-rsrp, cli-rssi}


MeasTriggerLocation-r17 ::=                 SEQUENCE {
   cellReferenceLocation                     FFS,
   distanceFromReference                     FFS
}

-- TAG-REPORTCONFIGNR-STOP
-- ASN1STOP

	CondTriggerConfig field descriptions

	a3-Offset
Offset value(s) to be used in NR conditional reconfiguration triggering condition for cond event a3. The actual value is field value * 0.5 dB.

	a5-Threshold1/ a5-Threshold2
Threshold value associated to the selected trigger quantity (e.g. RSRP, RSRQ, SINR) per RS Type (e.g. SS/PBCH block, CSI-RS) to be used in NR conditional reconfiguration triggering condition for cond event a5. In the same condeventA5, the network configures the same quantity for the MeasTriggerQuantity of the a5-Threshold1 and for the MeasTriggerQuantity of the a5-Threshold2.

	condEventId
Choice of NR conditional reconfiguration event triggered criteria.

	timeToTrigger
Time during which specific criteria for the event needs to be met in order to execute the conditional reconfiguration evaluation.

	t1XXX



	ReportConfigNR field descriptions

	reportType
Type of the configured measurement report. In EN-DC, network does not configure report of type reportCGI using SRB3. The condTriggerConfig is used for CHO or CPC configuration.



	ReportCGI field descriptions

	useAutonomousGaps
Indicates whether or not the UE is allowed to use autonomous gaps in acquiring system information from the NR neighbour cell. When the field is included, the UE applies the corresponding value for T321.



	EventTriggerConfig field descriptions

	a3-Offset/a6-Offset
Offset value(s) to be used in NR measurement report triggering condition for event a3/a6. The actual value is field value * 0.5 dB.

	aN-ThresholdM
Threshold value associated to the selected trigger quantity (e.g. RSRP, RSRQ, SINR) per RS Type (e.g. SS/PBCH block, CSI-RS) to be used in NR measurement report triggering condition for event number aN. If multiple thresholds are defined for event number aN, the thresholds are differentiated by M. The network configures aN-Threshold1 only for events A1, A2, A4, A5 and a5-Threshold2 only for event A5. In the same eventA5, the network configures the same quantity for the MeasTriggerQuantity of the a5-Threshold1 and for the MeasTriggerQuantity of the a5-Threshold2.

	channelOccupancyThreshold
RSSI threshold which is used for channel occupancy evaluation.

	eventId
Choice of NR event triggered reporting criteria.

	l1-ThresholdOffset
An offset value to locationThreshRef to obtain the threshold to be used in for event L1 and CondEvent L1

	maxNrofRS-IndexesToReport
Max number of RS indexes to include in the measurement report for A1-A6 events.

	maxReportCells
Max number of non-serving cells to include in the measurement report.

	reportAddNeighMeas
Indicates that the UE shall include the best neighbour cells per serving frequency.

	reportAmount
Number of measurement reports applicable for eventTriggered as well as for periodical report types.

	reportOnLeave
Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	reportQuantityCell
The cell measurement quantities to be included in the measurement report.

	reportQuantityRS-Indexes
Indicates which measurement information per RS index the UE shall include in the measurement report.

	timeToTrigger
Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	ul-DelayValueConfig
If the field is present, the UE shall perform the actual PDCP queueing delay measurement per DRB as specified in TS 38.314 [53] and the UE shall ignore the fields reportQuantityCell and maxReportCells. The applicable values for the corresponding reportInterval are (one of the) {ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1,min6, min12, min30}. The reportInterval indicates the periodicity for performing and reporting of UL PDCP Delay per DRB measurement as specified in TS 38.314 [53].

	useT312
If value TRUE is configured, the UE shall use the timer T312 with the value t312 as specified in the corresponding measObjectNR. If value FALSE is configured, the timer T312 is considered as disabled. Network configures value TRUE only if reportType is set to eventTriggered.

	useWhiteCellList
Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1.



	CLI-EventTriggerConfig field descriptions

	i1-Threshold
Threshold value associated to the selected trigger quantity (e.g. SRS-RSRP, CLI-RSSI) to be used in CLI measurement report triggering condition for event i1.

	eventId
Choice of CLI event triggered reporting criteria.

	maxReportCLI
Max number of CLI measurement resource to include in the measurement report.

	reportAmount
Number of measurement reports.

	reportOnLeave
Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a CLI measurement resource in srsTriggeredList or rssiTriggeredList, as specified in 5.5.4.1.

	timeToTrigger
Time during which specific criteria for the event needs to be met in order to trigger a measurement report.



	CLI-PeriodicalReportConfig field descriptions

	maxReportCLI
Max number of CLI measurement resource to include in the measurement report.

	reportAmount
Number of measurement reports.

	reportQuantityCLI
The CLI measurement quantities to be included in the measurement report.




------------------------------------ end TP 3------------------------------------------------------------


Appendix B


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:
5. 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).
6. Rel-17 NTN will not rely only on network implementation to address the issue explained in agreement 1.
7. Enhancements of the SMTC configuration is supported for Rel-17 NTN.
8. 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
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