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Introduction
At the RAN#86 meeting, the Study Item on “Study on solutions for NR to support non-terrestrial network” was completed [1] and the corresponding work item was then approved and later updated at RAN#93 meeting [2]. The new work item aims to specify the enhancements identified for NR NTN and has the following RAN2 objectives on user plane aspects:
· MAC
· Random access:
· Definition of an offset for the start of the ra-ResponseWindow for NTN.
· Introduction of an offset for the start of the ra-ContentionResolutionTimer to resolve Random access contention
· Solutions for resolving preamble ambiguity and extension of RAR window.
· Adaptation for Msg-3 scheduling
· Only for the case with pre-compensation of timing and frequency offset at UE side)
· [bookmark: _Hlk45617713]Enhancement on UL scheduling to reduce scheduling latency.
· DRX: 
· If HARQ feedback is enabled, introduction of offset for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
· If HARQ is turned off per HARQ process, adaptions in HARQ procedure
· Scheduling Request: Extension of the value range of sr-ProhibitTimer 
· RLC
· Status reporting: Extension of the value range of t-Reassembly
· Sequence Numbers: extension of the SN space only for GEO scenarios 
· PDCP
· SDU discard: Extension of the value range of discardTimer.
· Sequence Numbers: extension of the SN space for GEO scenarios.
In this paper, we discuss TA reporting in NTN.

Reporting UE specific TA pre-compensation 
At RAN2#115e the following was agreed:
Agreements:
1. UE specific TA reporting during RACH procedure is enabled/disabled by SI (FFS for RACH in connected mode)

Agreements:
1. In the MAC specification section 5.1.5, delay the start of ra-ContentionResolutionTimer by the UE-gNB RTT (i.e. sum of UE's TA and K_mac)

Agreements via email - from offline 106:
1. The content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA (this can be revisited after receiving RAN1 response).
2. [bookmark: _Ref85747185]Reporting on the information about UE specific TA in connected mode is supported, FFS via RRC signalling or MAC CE
3. Event-triggers for reporting on the information about UE specific TA in connected mode is supported. FFS on the details. Confirmation by RAN1 is also needed
4. If configured, the UE shall report information of the UE specific TA pre-compensation to the target cell during the random access. FFS if a new indication in RRC reconfiguration with sync is needed or not (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).
5. Information about UE specific TA pre-compensation is not reported in RA procedures triggered due to “Request for Other SI”

Agreements via email - from offline 106 second round:
1. The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)
2. A TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA
3. The event-triggers for reporting information about UE specific TA based on time threshold is not supported in NTN.
4. No new indication in RRC reconfiguration with sync is needed to configure the UE to report information about UE specific TA in handover procedure (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).

Agreements via email - from offline 106 third round:
1. Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation(for the details of the TA value, confirmation from RAN1 is needed).
2. If the reported content of information about UE specific TA is UE location information in connected mode, RRC signalling is used to report.

Agreements online:
1. Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information
Working Assumption:
1. If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report

At RAN1#106 the following was agreed: 
Agreement: 
· The UE-specific K_offset can be provided and updated by network with MAC CE.
· FFS: UE can be provided and updated by network with a UE-specific K_offset in RRC reconfiguration
· FFS: Details on whether and how the two solutions work together
Agreement:
For random access procedure initiated by a PDCCH order received in downlink slot , UE determines the next available PRACH occasion after uplink slot  to transmit the ordered PRACH.
· Note: The UE’s TA is based on the RAN1#104bis-e agreement on Timing Advance applied by an NR NTN UE given by  , where  is assumed for PDCCH ordered PRACH.
· FFS: Which value of  should be applied
· FFS: Whether the  timing relationship is impacted by UE behavior within or after the validity duration.
Agreement:
The unit of K_offset is number of slots for a given subcarrier spacing.
· FFS: one subcarrier spacing value or different subcarrier spacing values for different scenarios.
Agreement:
The information of K_mac is carried in system information.
Agreement:
The unit of K_mac is number of slots for a given subcarrier spacing.
· FFS: one subcarrier spacing value or different subcarrier spacing values for different scenarios.

Further, at RAN1#106bis the following was agreed: 
Agreement:
Signalling one value for cell-specific K_offset is supported.
Agreement:
· For the reference subcarrier spacing value for the unit of K_offset in FR1, a value of 15 kHz is used.
· FFS: FR2
Agreement:
The granularity of the reported TA is slot.
· FFS how to round TA value to slot level granularity
Agreement:
For the reference subcarrier spacing value for the unit of K_mac in FR1, a value of 15 kHz is used.
· FFS: FR2

Thus, RAN1 have decided that the granularity for TA report is slot, while Koffset and Kmac are signalled on ms level. Further, the UE can be provided a UE specific Koffset by MAC CE. 

Here we discuss what shall be reported and how, as well as triggers for the reporting. 

Which information about UE specific TA pre-compensation to report during random access
RAN1 agreed that the TA reporting granularity is slot level. 
To limit the range of values that need to be reported in the TA report, we can use the difference between TTA (the TA applied by the UE as defined by RAN1) and the cell-specific Koffset. That is, to report 
[cell-specific-Koffset * 10-3 – Tta] / [slot time] 
rounded down to closest integer. 
[bookmark: _Toc85747867][bookmark: _Toc85747888][bookmark: _Toc85747983][bookmark: _Toc85748004][bookmark: _Toc85750987][bookmark: _Toc85751006][bookmark: _Toc85751038][bookmark: _Toc85751057][bookmark: _Toc85751104][bookmark: _Toc85751117][bookmark: _Toc85751168][bookmark: _Toc85751181][bookmark: _Toc85751328][bookmark: _Toc85751341][bookmark: _Toc85762098][bookmark: _Toc85762111]When information about the UE specific TA pre-compensation is reported, the reporting quantity is [Cell-specific-Koffset * 10-3 – TTA] / [slot time] rounded down to closest integer, that is the cell-specific- Koffset minus the full TA as defined by RAN1 divided by the slot time rounded down to closest integer. 

This will give a limited range for the TA reports. For 15 kHz SCS with 1 ms slots there will be only 1 to 11 (as the maximum differential delay in a cell is maximum 10.3 ms in GEO) or maybe 1 to 12 (if one slot margin for UEs that accesses when thy are very far from the nadir, that is the cell specific Koffset uses a value 1 ms higher than necessary in order to ensure timing for UEs that are on the very outer edge of coverage for that cell). For SCS of 240 kHz, that means a range from 1 to 192 for a maximum of 12 ms difference in propagation over a cell. A TA report of 8 bits would support values between 0 and 255 which would correspond to up to 16 ms difference in RTT for a SCS of 240 kHz. If higher differences in differential delay is needed, or if higher SCS is defined supported later, we may truncate the highest values (that is, values higher than what fits in 8 bits are reported using the highest value of 255) or only every second TA . 
[bookmark: _Toc85747868][bookmark: _Toc85747889][bookmark: _Toc85747984][bookmark: _Toc85748005][bookmark: _Toc85750988][bookmark: _Toc85751007][bookmark: _Toc85751039][bookmark: _Toc85751058][bookmark: _Toc85751105][bookmark: _Toc85751118][bookmark: _Toc85751169][bookmark: _Toc85751182][bookmark: _Toc85751329][bookmark: _Toc85751342][bookmark: _Toc85762099][bookmark: _Toc85762112]The new MAC CE format for TA reporting during random access uses one field of fixed size 8 bits. 
The new MAC CE for TA reporting is intended to be included in msg3/msgA. As the size of msg3/msgA is important to keep low to not decrease the coverage, we shall minimize the size of the new MAC CE.
[bookmark: _Toc85747869][bookmark: _Toc85747890][bookmark: _Toc85747985][bookmark: _Toc85748006][bookmark: _Toc85750989][bookmark: _Toc85751008][bookmark: _Toc85751040][bookmark: _Toc85751059][bookmark: _Toc85751106][bookmark: _Toc85751119][bookmark: _Toc85751170][bookmark: _Toc85751183][bookmark: _Toc85751330][bookmark: _Toc85751343][bookmark: _Toc85762100][bookmark: _Toc85762113]The new MAC CE shall use one of the reserved LCID codepoints, that is not one of the reserved eLCID codepoints. 

Which information about UE specific TA pre-compensation to report and how to trigger reports in connected mode
Even slot level granularity TA report may be sufficient for an observer to accurately estimate the UE position if the observer manages to collect many TA values to a few different satellites (say in LEO with Earth Moving cells where the coverage time from one cell may be in the order of 10s of seconds, and the coverage from one satellite may be in the order of 100s of seconds, depending on the constellation, on the other hand such scenarios will most likely not use UE specific Koffset and thus no TA report is be needed). We think reporting TA with MAC CEs in connected mode will create privacy problems. 
[bookmark: _Toc85150666][bookmark: _Toc85151664][bookmark: _Toc85180927][bookmark: _Toc85181000][bookmark: _Toc85747870][bookmark: _Toc85747986][bookmark: _Toc85750990][bookmark: _Toc85751041][bookmark: _Toc85751107][bookmark: _Toc85751171][bookmark: _Toc85751331][bookmark: _Toc85762101]When TA reports use slot granularity, observers can still accurately estimate the UE position from multiple reports towards multiple satellites. Thus, using MAC CE to report TA value poses privacy issues. 

Therefore, we think the UE shall not report using MAC CE in connected mode. Using RRC will give integrity protection and encryption and thus will not reveal the UE position to unwanted parties. 
Using TA report with a MAC CE:
If MAC CEs are used for TA report, the MAC CE may not be reported to the gNB if the UE do not have an UL grant, or if UL HARQ fails (the UE have no idea about failed HARQ and gNB do not know there was a TA report MAC CE included (gNB of course knows HARQ failed but may do nothing, as important info shall be retransmitted by RLC)). If MAC CE is used to update Koffset, the HARQ transmission may fail (though gNB should avoid this and use a HARQ process with HARQ feedback). 
These issues may be mitigated, if we 1) allow the new TA report MAC CE to trigger Scheduling Request (this has not been common in the MAC spec even though there are a few examples), and 2) introduce a timer after a TA report MAC CE transmission that triggers a new TA report MAC CE at expiry in case no updated Koffset is received before that. 

Using RRC TA reporting/Koffset update:
A triggered TA report will trigger a BSR, as for any SRB traffic. RRC delivery is ensured with the RLC retransmissions and RLC ACKed data. 

There are more error cases for MAC CE based reporting/Koffset update but the whole procedure may be faster compared to RRC based reporting/Koffset update where delivery is secured. Further MAC CE based reporting has quite large MAC spec impact, for example having MAC CEs trigger SR is not common. 
[bookmark: _Toc68178645][bookmark: _Toc68183024][bookmark: _Toc68208496][bookmark: _Toc68208728][bookmark: _Toc68208756][bookmark: _Toc68208881][bookmark: _Toc68208909][bookmark: _Toc68209282][bookmark: _Toc68209310][bookmark: _Toc68210463][bookmark: _Toc68210491][bookmark: _Toc71071858][bookmark: _Toc71071864][bookmark: _Toc71074890][bookmark: _Toc71074896][bookmark: _Toc71114894][bookmark: _Toc71114905][bookmark: _Toc71119729][bookmark: _Toc71119740][bookmark: _Toc71126712][bookmark: _Toc71237756][bookmark: _Toc71237767][bookmark: _Ref71237775][bookmark: _Toc71237798][bookmark: _Toc71237809][bookmark: _Toc71238430][bookmark: _Toc71238443][bookmark: _Toc71240769][bookmark: _Toc71240785][bookmark: _Toc71240845][bookmark: _Toc71240861][bookmark: _Toc71241160][bookmark: _Toc71241175][bookmark: _Toc71244782][bookmark: _Toc71244796][bookmark: _Toc71244965][bookmark: _Toc71244979][bookmark: _Toc71247934][bookmark: _Toc71247949][bookmark: _Toc71293536][bookmark: _Toc71293552][bookmark: _Toc71297585][bookmark: _Toc71297602][bookmark: _Toc71299070][bookmark: _Toc71299087][bookmark: _Toc71399836][bookmark: _Toc71399853][bookmark: _Toc71454687][bookmark: _Toc71454704][bookmark: _Toc71454721][bookmark: _Toc71454738][bookmark: _Toc71455649][bookmark: _Toc71455667][bookmark: _Toc71455698][bookmark: _Toc71455716][bookmark: _Toc71455755][bookmark: _Toc71455773][bookmark: _Toc71466735][bookmark: _Toc71466753][bookmark: _Toc71497679][bookmark: _Toc71497697][bookmark: _Toc71548554][bookmark: _Toc71548572][bookmark: _Toc71549056][bookmark: _Toc71549074][bookmark: _Toc71582109][bookmark: _Toc71582127][bookmark: _Toc71582857][bookmark: _Toc71582873][bookmark: _Toc71583845][bookmark: _Toc71583861][bookmark: _Toc74332578][bookmark: _Toc74332606][bookmark: _Toc74332625][bookmark: _Toc74332653][bookmark: _Toc74563984][bookmark: _Toc74564012][bookmark: _Toc75181361][bookmark: _Toc75181390][bookmark: _Toc75275823][bookmark: _Toc75275853][bookmark: _Toc75276044][bookmark: _Toc75276074][bookmark: _Toc75345075][bookmark: _Toc75345094][bookmark: _Toc75426333][bookmark: _Toc75426358][bookmark: _Toc75426996][bookmark: _Toc75427020][bookmark: _Toc75427038][bookmark: _Toc75427062][bookmark: _Toc76038177][bookmark: _Toc76038206][bookmark: _Toc76038228][bookmark: _Toc76038257][bookmark: _Toc78842345][bookmark: _Toc78842374][bookmark: _Toc78990139][bookmark: _Toc78990158][bookmark: _Toc78997198][bookmark: _Toc78997218][bookmark: _Toc79084886][bookmark: _Toc79084905][bookmark: _Toc79085067][bookmark: _Toc79085086][bookmark: _Toc79095289][bookmark: _Toc79095309][bookmark: _Toc79095331][bookmark: _Toc79095351][bookmark: _Toc79095643][bookmark: _Toc79095663][bookmark: _Toc79097367][bookmark: _Toc79097387][bookmark: _Toc85150667][bookmark: _Toc85150692][bookmark: _Toc85151665][bookmark: _Toc85151676][bookmark: _Toc85180928][bookmark: _Toc85180939][bookmark: _Toc85181001][bookmark: _Toc85181012][bookmark: _Toc85747871][bookmark: _Toc85747891][bookmark: _Toc85747987][bookmark: _Toc85748007][bookmark: _Toc85750991][bookmark: _Toc85751009][bookmark: _Toc85751042][bookmark: _Toc85751060][bookmark: _Toc85751108][bookmark: _Toc85751120][bookmark: _Toc85751172][bookmark: _Toc85751184][bookmark: _Toc85751332][bookmark: _Toc85751344][bookmark: _Toc85762102][bookmark: _Toc85762114]If the UE reports TA value or UE position after random access procedure, RRC signalling is used after security has been activated. 

The agreed event triggered reporting of TA is easily implemented in the existing measurement framework that uses RRC signalling for the reports – thus, it is not necessary to report TA value using a MAC CE in connected mode. 
[bookmark: _Toc85150668][bookmark: _Toc85151666][bookmark: _Toc85180929][bookmark: _Toc85181002][bookmark: _Toc85747872][bookmark: _Toc85747988][bookmark: _Toc85750992][bookmark: _Toc85751043][bookmark: _Toc85751109][bookmark: _Toc85751173][bookmark: _Toc85751333][bookmark: _Toc85762103]The event triggered reporting of TA can be integrated in the existing Event based measurement framework that uses RRC signalling. 

The gNB can estimate the position of the UE from the reported TA value, and combined with neighbour satellite measurements, this will be an accurate estimate. Reporting the UE position instead of the TA has the advantage that gNB can use the satellite ephemeris to predict how the TA will change, and thus the UE position need to be reported only once, or UE position reporting can be triggered by the UEs position changing more than a threshold. The UE position may also be used in the mobility management to know when the UE shall do handovers and for other things, for example to know which measurements to configure or which Tracking Area the UE belongs to. Reporting UE position may however be controversial due to privacy issues. 
[bookmark: _Toc85150669][bookmark: _Toc85151667][bookmark: _Toc85180930][bookmark: _Toc85181003][bookmark: _Toc85747873][bookmark: _Toc85747989][bookmark: _Toc85750993][bookmark: _Toc85751044][bookmark: _Toc85751110][bookmark: _Toc85751174][bookmark: _Toc85751334][bookmark: _Toc85762104][bookmark: _Toc67610798][bookmark: _Toc67616093][bookmark: _Toc67616248][bookmark: _Toc67616390][bookmark: _Toc67616501][bookmark: _Toc67616542][bookmark: _Toc67616583][bookmark: _Toc67616617][bookmark: _Toc67748955][bookmark: _Toc67749139][bookmark: _Toc67749408][bookmark: _Toc67749644][bookmark: _Toc68011742][bookmark: _Toc68037221][bookmark: _Toc68091761][bookmark: _Toc68178646][bookmark: _Toc68183025][bookmark: _Toc68208729][bookmark: _Toc68208882][bookmark: _Toc68209283][bookmark: _Toc68210464][bookmark: _Toc71071859][bookmark: _Toc71074891][bookmark: _Toc71114895][bookmark: _Toc71119730][bookmark: _Toc71126713][bookmark: _Toc71237753][bookmark: _Toc71237795][bookmark: _Toc71238431][bookmark: _Toc71240770][bookmark: _Toc71240846][bookmark: _Toc71241161][bookmark: _Toc71244783][bookmark: _Toc71244966][bookmark: _Toc71247935][bookmark: _Toc71293537][bookmark: _Toc71297586][bookmark: _Toc71299071][bookmark: _Toc71399837][bookmark: _Toc71454688][bookmark: _Toc71454722][bookmark: _Toc71455650][bookmark: _Toc71455699][bookmark: _Toc71455756][bookmark: _Toc71466736][bookmark: _Toc71497680][bookmark: _Toc71548555][bookmark: _Toc71549057][bookmark: _Toc71582110][bookmark: _Toc71582858][bookmark: _Toc71583846][bookmark: _Toc74332580][bookmark: _Toc74332627][bookmark: _Toc74563986][bookmark: _Toc75181363][bookmark: _Toc75275825][bookmark: _Toc75276046][bookmark: _Toc75345077][bookmark: _Toc75426334][bookmark: _Toc75426997][bookmark: _Toc75427039][bookmark: _Toc76038178][bookmark: _Toc76038229][bookmark: _Toc78842346][bookmark: _Toc78990140][bookmark: _Toc78997199][bookmark: _Toc79084887][bookmark: _Toc79085068][bookmark: _Toc79095290][bookmark: _Toc79095332][bookmark: _Toc79095644][bookmark: _Toc79097368]If the UE reports the TA value, the gNB can accurately estimate the UE position. Thus, there is no point in not reporting the UE position. 
[bookmark: _Toc85150670][bookmark: _Toc85151668][bookmark: _Toc85180931][bookmark: _Toc85181004][bookmark: _Toc85747874][bookmark: _Toc85747990][bookmark: _Toc85750994][bookmark: _Toc85751045][bookmark: _Toc85751111][bookmark: _Toc85751175][bookmark: _Toc85751335][bookmark: _Toc85762105]With the UE position and the satellite ephemeris, the gNB can predict TA variations with less signalling than the UE reporting TA or TA+TA drift. 
[bookmark: _Toc85747875][bookmark: _Toc85747991][bookmark: _Toc85750995][bookmark: _Toc85751046][bookmark: _Toc85751112][bookmark: _Toc85751176][bookmark: _Toc85751336][bookmark: _Toc85762106][bookmark: _Toc67610824][bookmark: _Toc67616118][bookmark: _Toc67616249][bookmark: _Toc67616391][bookmark: _Toc67616422][bookmark: _Toc67616502][bookmark: _Toc67616533][bookmark: _Toc67616543][bookmark: _Toc67616574][bookmark: _Toc67616584][bookmark: _Toc67616618][bookmark: _Toc67748956]The UE position is useful to receive in the gNB to improve Tracking Area selection and to improve the Radio Resource Management. 

[bookmark: _Toc74332581][bookmark: _Toc74332608][bookmark: _Toc74332628][bookmark: _Toc74332655][bookmark: _Toc74563987][bookmark: _Toc74564014][bookmark: _Toc75181364][bookmark: _Toc75181392][bookmark: _Toc75275826][bookmark: _Toc75275855][bookmark: _Toc75276047][bookmark: _Toc75276076][bookmark: _Toc75345078][bookmark: _Toc75345096][bookmark: _Toc75426335][bookmark: _Toc75426359][bookmark: _Toc75426998][bookmark: _Toc75427021][bookmark: _Toc75427040][bookmark: _Toc75427063][bookmark: _Toc76038179][bookmark: _Toc76038207][bookmark: _Toc76038230][bookmark: _Toc76038258][bookmark: _Toc78842347][bookmark: _Toc78842375][bookmark: _Toc78990141][bookmark: _Toc78990159][bookmark: _Toc79085069][bookmark: _Toc79085087][bookmark: _Toc79095291][bookmark: _Toc79095310][bookmark: _Toc79095333][bookmark: _Toc79095352][bookmark: _Toc79095645][bookmark: _Toc79095664][bookmark: _Toc79097369][bookmark: _Toc79097388][bookmark: _Toc85150671][bookmark: _Toc85150693][bookmark: _Toc85151669][bookmark: _Toc85151677][bookmark: _Toc85180932][bookmark: _Toc85180940][bookmark: _Toc85181005][bookmark: _Toc85181013][bookmark: _Toc85751047][bookmark: _Toc85751061][bookmark: _Toc85751113][bookmark: _Toc85751121][bookmark: _Toc85751177][bookmark: _Toc85751185][bookmark: _Toc85751337][bookmark: _Toc85751345][bookmark: _Toc85762107][bookmark: _Toc85762115][bookmark: _Toc78997200][bookmark: _Toc78997219][bookmark: _Toc79084888][bookmark: _Toc79084906][bookmark: _Ref85747602][bookmark: _Toc85747876][bookmark: _Toc85747892][bookmark: _Toc85747992][bookmark: _Toc85748008][bookmark: _Toc85750996][bookmark: _Toc85751010]The information about UE specific TA pre-compensation in connected mode is the UE position. 
[bookmark: _Toc85750997][bookmark: _Toc85751011][bookmark: _Toc85751048][bookmark: _Toc85751062][bookmark: _Toc85751114][bookmark: _Toc85751122][bookmark: _Toc85751178][bookmark: _Toc85751186][bookmark: _Toc85751338][bookmark: _Toc85751346][bookmark: _Toc85762108][bookmark: _Toc85762116]If Proposal 5 is agreed, then the event triggered report of information about the UE specific TA pre-compensation is based on the UE movement above a threshold compared to the last successfully reported UE location. 

How to trigger TA reporting in connected mode if the UE location is not reported 
We may define the triggers for reporting in a similar manner as the TA report during random access, that is to take the difference between the UE specific Koffset (or the cell-specific Koffset if no UE specific Koffset is configured for the UE) and the TTA as the quantity to monitor: 
Qta = [UE-specific-Koffset * 10-3 – TTA] 
Then we use two thresholds to trigger reports, one for increasing TA and one for decreasing TA, for example 
Th1 = the minimum time needed for the UE to process grants and HARQ feedback transmissions plus a margin, if the Qta is below this value, it is time to configure a higher UE specific Koffset
Th2 = approximately Th1 + 1 ms, this indicates that it is possible to configure a lower Koffset 
Trigger a report when 
Qta < Th1, 
indicating that the TA is increasing, and it is time to configure a higher Koffset. 
Trigger a report when 
Qta > Th2,
indicating that the TA has decreased, and it is possible to configure a lower Koffset. 
[bookmark: _Ref85747394][bookmark: _Toc85747885][bookmark: _Toc85747898][bookmark: _Toc85747993][bookmark: _Toc85748009][bookmark: _Toc85750998][bookmark: _Toc85751012][bookmark: _Toc85751049][bookmark: _Toc85751063][bookmark: _Toc85751115][bookmark: _Toc85751123][bookmark: _Toc85751179][bookmark: _Toc85751187][bookmark: _Toc85751339][bookmark: _Toc85751347][bookmark: _Toc85762109][bookmark: _Toc85762117]If Proposal 5 is not agreed, then the quantity used by the UE to trigger TA reports is Qta = [UE-specific-Koffset * 10-3 – TTA], that is the UE-specific- Koffset minus the full TA as defined by RAN1. 
[bookmark: _Toc85747886][bookmark: _Toc85747899][bookmark: _Toc85747994][bookmark: _Toc85748010][bookmark: _Toc85750999][bookmark: _Toc85751013][bookmark: _Toc85751050][bookmark: _Toc85751064][bookmark: _Toc85751116][bookmark: _Toc85751124][bookmark: _Toc85751180][bookmark: _Toc85751188][bookmark: _Toc85751340][bookmark: _Toc85751348][bookmark: _Toc85762110][bookmark: _Toc85762118]If Proposal 7 is agreed, then the UE may be configured with two thresholds to trigger TA reports based on Qta. Th1 triggers a TA report if Qta < Th1. Th2 triggers a TA report if Qta > Th2. 

Conclusion
[bookmark: _Hlk79077727][bookmark: _Hlk16780604]Here we present a combined list of the observations and proposals, and after it there is a list of only the proposals.
Proposal 1	When information about the UE specific TA pre-compensation is reported, the reporting quantity is [Cell-specific-Koffset * 10-3 – TTA] / [slot time] rounded down to closest integer, that is the cell-specific- Koffset minus the full TA as defined by RAN1 divided by the slot time rounded down to closest integer.
Proposal 2	The new MAC CE format for TA reporting during random access uses one field of fixed size 8 bits.
Proposal 3	The new MAC CE shall use one of the reserved LCID codepoints, that is not one of the reserved eLCID codepoints.
Observation 1	When TA reports use slot granularity, observers can still accurately estimate the UE position from multiple reports towards multiple satellites. Thus, using MAC CE to report TA value poses privacy issues.
Proposal 4	If the UE reports TA value or UE position after random access procedure, RRC signalling is used after security has been activated.
Observation 2	The event triggered reporting of TA can be integrated in the existing Event based measurement framework that uses RRC signalling.
Observation 3	If the UE reports the TA value, the gNB can accurately estimate the UE position. Thus, there is no point in not reporting the UE position.
Observation 4	With the UE position and the satellite ephemeris, the gNB can predict TA variations with less signalling than the UE reporting TA or TA+TA drift.
Observation 5	The UE position is useful to receive in the gNB to improve Tracking Area selection and to improve the Radio Resource Management.
Proposal 5	The information about UE specific TA pre-compensation in connected mode is the UE position.
Proposal 6	If Proposal 5 is agreed, then the event triggered report of information about the UE specific TA pre-compensation is based on the UE movement above a threshold compared to the last successfully reported UE location.
Proposal 7	If Proposal 5 is not agreed, then the quantity used by the UE to trigger TA reports is Qta = [UE-specific-Koffset * 10-3 – TTA], that is the UE-specific- Koffset minus the full TA as defined by RAN1.
Proposal 8	If Proposal 7 is agreed, then the UE may be configured with two thresholds to trigger TA reports based on Qta. Th1 triggers a TA report if Qta < Th1. Th2 triggers a TA report if Qta > Th2.

Here is a separate list of the proposals: 
Proposal 1	When information about the UE specific TA pre-compensation is reported, the reporting quantity is [Cell-specific-Koffset * 10-3 – TTA] / [slot time] rounded down to closest integer, that is the cell-specific- Koffset minus the full TA as defined by RAN1 divided by the slot time rounded down to closest integer.
Proposal 2	The new MAC CE format for TA reporting during random access uses one field of fixed size 8 bits.
Proposal 3	The new MAC CE shall use one of the reserved LCID codepoints, that is not one of the reserved eLCID codepoints.
Proposal 4	If the UE reports TA value or UE position after random access procedure, RRC signalling is used after security has been activated.
Proposal 5	The information about UE specific TA pre-compensation in connected mode is the UE position.
Proposal 6	If Proposal 5 is agreed, then the event triggered report of information about the UE specific TA pre-compensation is based on the UE movement above a threshold compared to the last successfully reported UE location.
Proposal 7	If Proposal 5 is not agreed, then the quantity used by the UE to trigger TA reports is Qta = [UE-specific-Koffset * 10-3 – TTA], that is the UE-specific- Koffset minus the full TA as defined by RAN1.
Proposal 8	If Proposal 7 is agreed, then the UE may be configured with two thresholds to trigger TA reports based on Qta. Th1 triggers a TA report if Qta < Th1. Th2 triggers a TA report if Qta > Th2.
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