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This feature lead summary document aims to collect and align on company views on the remaining issues and Draft CRs related Network verified UE location. It contains a summary of the contributions under 8.13.2 at TSG-RAN WG1 #115. together with identified remaining key issues. 

All RAN1 objectives including network verified UE location in Rel-18 NR NTN were completed at RAN1#114 and RAN1#114bis. In current meeting we discuss the remaining issues under agenda item 8.13.2 including the following aspects:
· Issue#1 Value range and bit allocation for DL timing drift 
· Issue#2 DL timing drift measurement period
· Issue#3 Support positioning measurements with reduced number of samples of PRS resource in NTN
· Issue#4 Time of beginning of a subframe containing PRS or SRS
· Issue#5 NR-TimingQuality in NTN
· TP on a correction for clause 5.2.3 gNB Rx – Tx time difference

A total of 15 TDocs have been submitted to current meeting for discussion. The source contributions are cited in references [1]-[15]. The companies proposals are listed in Appendix I. 

Issue#1 Value range and bit allocation for DL timing drift 
Companies’ contributions summary
RAN1#114bis made the following working assumption:

Working assumption
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity and bits allocation:

	Value range
	Granularity
	Bits allocation

	
[
(i.e: )]

	
	10 bits


Note: value range is given in unit of corresponding granularity

The following proposals on Issue#1 are submitted to current RAN1 meeting:

	Companies
	Proposals

	Huawei, HiSilicon
	Proposal 1: Confirm the working assumption that the DL timing drift is reported within [-26.5us/s .. +26.5us/s] under the granularity of 0.1us/s, with 10 bits signalling overhead

	THALES
	Proposal 1:
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity and bits allocation:

	Value range
	Granularity
	Bits allocation

	

i.e: )

	
	10 bits


Note: value range is given in unit of corresponding granularity


	ZTE
	Proposal 1: The value range of DL timing drift should be (-24 us/s … + 24 us/s).


	NTT DOCOMO, INC.
	Proposal 1:
Confirm the following working assumption made in RAN1#114bis meeting. 
Working assumption
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity, and bits allocation:
	Value range
	Granularity
	Bits allocation

	 [
(i.e:  )]
	
	10 bits




	
Apple
	
Proposal 1: Confirm the working assumption on DL timing drift value range and granularity. 


	
Samsung
	
Proposal 2: For DL timing drift, change the unit for granularity to ppm and modify the value range and bits allocation according to the following:

	Value range
	Granularity
	Bits allocation

	-250 … 250
(i.e.: -25 ppm … 25 ppm )
	0.1 ppm
	9 bits




	Ericsson
	Proposal 1	RAN1 to adopt the working assumption for the DL timing drift as an agreement.


	MediaTek
	Proposal 1: Confirm RAN1#114bis working assumption for FR1 and FR2
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity and bits allocation for FR1 and FR2:

	Value range 
	Granularity
	Bits allocation

	
[
(i.e:  )]

	
	10 bits



Note: value range is given in unit of corresponding granularity


	Nokia, Nokia Shanghai Bell
	Proposal 2: Support the working assumption that considers value range, granularity, and number of bits allocation for the reporting of the DL timing drift due to Doppler over the service link.



Proposal 1-1
Based on the companies contributions, it seems that the working assumption made in previous RAN1 meeting could be confirmed. The group needs to discuss and hopefully agree on the following proposal within the first half the week of the meeting so that the list on Higher layer signalling could be updated by end of Wednesday. Indeed: as per the Chairman guidance we need to:
Target to update RAN2 on Rel-18 higher layer signaling by end of Wednesday 
· RAN2 requires time to allow RRC spec rapporteurs to update their CRs and have a proper review
Target to update RAN2 on Rel-18 UE capabilities by end of Friday
· RAN2 will only implement the feature groups from the RAN1 feature list without any FFS (no highlighted yellow, [] and marked as FFS/TBD) into the CRs. Also, the capabilities that are dependent on FFS capabilities will not be implemented.

Based on companies contributions the following proposal is made:

Proposal 1-1:

Confirm the following working assumption;

Working assumption
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity and bits allocation:

	Value range
	Granularity
	Bits allocation

	
[
(i.e: )]

	
	10 bits


Note: value range is given in unit of corresponding granularity


Companies are encouraged to provide views on Proposal 1-1 within the following table:
	Companies
	Comments and Views

	MediaTek
	Support. The us/s could be replaced by ppm for value range and granularity

	Samsung
	· In the last meeting we agreed a TP for the definition of DL timing drift that says “DL timing drift is defined as the variation rate of the downlink delay in ppm …”  For the sake of consistency, we suggest changing us/s to ppm for both Granularity and Value range. 
·  We don’t understand how and under what assumptions the range of +/-26.5 us/s has been calculated.  According to our calculations, shown in our contribution, even for the very worst case of elevation angle of 10 degrees and satellite altitude of 400 km, DL timing drift range would be   +/-24.8 us/s.  Therefore, we won’t need 10 bits allocation.  9 bits would be enough. 

	Apple
	Support at least the granularity part. We are open on the value range part. 

	Huawei, HiSilicon
	We can live with confirming the value range in the working assumption. But we are either open to slightly reduce the value range to use 9 bits allocation, e.g. -25.5us to 25.5us.

	ZTE
	Agree with Samsung that ppm should be used considering the TP for 38.215. And how to get 26.5 may need to be clarified, since 9 bits are needed if the 24ppm in 38.821 is used or increased slightly by supporting slightly lower orbit.

	Ericsson
	We are fine with using ppm. We are also open to double checking the value range.

	Panasonic
	OK to use ppm and verify the value range. 

	Xiaomi
	OK to use ppm and open to discuss the value range.

	Nokia, Nokia Shanghai Bell
	We are OK with the updated proposal – and also fine with the current value range, but could be flexible with slightly reduced range, even that it would not really make that much a difference when it comes to the total overhead. And a bit indifferent as to whether we use us/s or PPM.

	LG Electronics
	Support

	CATT
	Support to confirm this working assumption



Issue#2 DL timing drift measurement period
Companies’ contributions summary
The following proposals are submitted to current RAN1 meeting:

	Companies
	Proposals

	ZTE
	Proposal 2: DL timing drift is defined over legacy UE RX-TX time difference measurement period defined in TS 38.133.


	Samsung
	Observation 3: Making new definition for measurement period is unnecessary and inefficient.  
Proposal 1: Use the existing definition for the UE Rx-Tx time different measurement period in TS 38.133 clauses 5.6.4.5 and 9.9.4.5.


	Nokia, Nokia Shanghai Bell
	Proposal 3: RAN1 to decide that for cases where the sum of the drift rates is below Tq, nothing is reported.
Proposal 4: UE Rx-Tx time difference measurements may be erroneous if the timing drift estimated by the UE exceeds a maximum value. 




Proposal 2-1

Proposal 2-1:
Conclusion:
For RTT measurement in NTN, adopt the same definition of UE RX-TX time difference measurement period as defined in TS 38.133.

Please use the following Table to provide your comment:
	Companies
	Comments and Views

	MediaTek
	Support. 

	Samsung
	Support the proposal.  We don’t need it neither do we have time to come up with a new definition for the measurement period.  

	Apple
	Support.

	Huawei, HiSilicon
	This issue is actually related with the issue#3 (Support positioning measurements with reduced number of samples of PRS resource in NTN). We should not rush to have this conclusion and this should be discussed jointly with issue#3.

In NTN, the DL timing/subframe boundary is actually shifting, if the measurement period of UE Rx-Tx time difference is too long (e.g. when the measurement sample number is 4), it does not make sense to average over the 4 samples to determine the start of one subframe of the first arrival path of the TP. Similar issue exists for DL timing drift, during a long measurement period, the DL timing drift value is actually also varying. So, considering this, we prefer to suggest the UE location verification can only work when UE has the capability of“supportedDL-PRS-ProcessingSmaples” so that LMF can request a reduced measurement samples to make the reported UE Rx-Tx time difference is within a relatively short measurement period.

	ZTE
	Support 

	Ericsson
	We support the proposal but we are also open to other options if Huawei’s concern is valid (e.g. if 10 km accuracy cannot be met if the current definition of measurement period is adopted).  

	Panasonic
	OK for us.

	Nokia, Nokia Shanghai Bell
	OK for us. 

	LG Electronics
	Support

	CATT
	Support



Issue#3 Support positioning measurements with reduced number of samples of PRS resource in NTN
Companies’ contributions summary
On Issue#3 The following proposals are submitted to current RAN1 meeting:

	Companies
	Proposals

	Huawei, HiSilicon
	Observation 1: if 4 samples of PRS resource are used for verifying UE location in NTN, the accuracy of the reported DL timing drift shall be degraded a lot when the periodicity of PRS resource is configured to be not small enough, on the other hand if a small periodicity is considered, it would introduce significant resource overhead.  
Proposal 2: Consider reduced samples measurement of PRS resource for verifying UE location in NTN, and UE should indicate its capability of supporting a reduced number of samples via “supportedDL-PRS-ProcessingSamples” to support multi-RTT UE location verification.
Proposal 3: Send LS to RAN4 to inform that only reduced samples of PRS resource is used for verifying UE location in NTN and UE should indicate its capability of supporting a reduced number of samples via “supportedDL-PRS-ProcessingSamples” to support multi-RTT UE location verification.




Proposal 3-1
Huawei made the following observation in [1, R1-2310875] : if 4 samples of PRS resource are used for verifying UE location in NTN, the accuracy of the reported DL timing drift shall be degraded a lot when the periodicity of PRS resource is configured to be not small enough, on the other hand if a small periodicity is considered, it would introduce significant resource overhead.
Thereby, Huawei proposed to support positioning measurements with reduced number of samples for verifying UE location in NTN. And proposed to send LS to RAN4 to inform that only reduced samples of PRS resource is used for verifying UE location in NTN.

Proposal 3-1 (Huawei):
Consider reduced samples measurement of PRS resource for verifying UE location in NTN, and UE should indicate its capability of supporting a reduced number of samples via “supportedDL-PRS-ProcessingSamples” to support multi-RTT UE location verification.

Please use the following Table to provide your comment:
	Companies
	Comments and Views

	MediaTek
	Reduced samples measurements of PRS with Nsamples=1 or 2 is supported in legacy TN specifications based on UE capability supportedDL-PRS-ProcessingSamples. For NTN, a TP to TS 38.133 indicating that for network verified UE location,  Nsamples=1, 2, or 4 can be supported based on UE capability could be considered if necessary.

	Samsung
	TS 38.133 already sets Nsample = 1 or 2 if UE is capable of supportedDL-PRS-ProcessingSample, and LMF requests the UE to perform positioning measurements with reduced number of samples by requestedDL-PRS-ProcessingSamples.  So, it will be up to LMF to configure the UE for reduced number of samples and it is an implementation issue.  We don’t need to define a new capability for the NTN UE.  

	Huawei, HiSilicon
	Our proposal is not to propose a new capability for NTN UE. We want to put the “supportedDL-PRS-ProcessingSamples” as pre-requisite UE feature for the UE feature of multi-RTT UE location verification. 
The reason is as we explained in the comments in issue#2. If the measurement samples are 4, the measurement period would be too long and the reported UE Rx-Tx time difference and DL timing drift would be meaningless during this long measurement period.

	ZTE
	No need the preclude the UE who do not support reduced measurement samples. The network can just configure denser PRS to reduce the measurement period.

	Ericsson
	At this stage, we are not convinced if supportedDL-PRS-ProcessingSamples should be a pre-requisite for location verification in NTN. However, we are open to further discussion on this topic.

	Nokia, Nokia Shanghai Bell
	Agree with Samsung view. No need to define a new capability for NTN UE.

	LG Electronics
	We also agree with Samsung that there is no need to define new capability for NTN UE.

	CATT
	Not supporting new UE capability





Issue#4 Time of beginning of a subframe containing PRS or SRS
Companies’ contributions summary
The following proposals are submitted to current RAN1 meeting:
	Companies
	Proposals

	CATT
	Proposal 3: The beginning of subframe containing PRS or SRS can be recognized by UE or gNB on their implementation. 


	PANASONIC
	Proposal 1: For gNB Rx-Tx measurements in NTN, the time of the beginning of a subframe is determined by assuming zero time variance for symbols before the associated SRS for positioning in the subframe.


	NTT DOCOMO
	Observation1:
Regarding potential issues mentioned in FL recommendation, we have following obeservations
· The proposal 1 is unnecessary at maintenance stage. 
· The proposal 2 needs further discussion.
· The proposal 3 is not needed.


	Qualcomm
	Proposal 1. For UE and gNB RX-TX measurements in NTN, the time of the beginning of a subframe is determined by assuming zero Doppler for symbols before the associated PRS or SRS for positioning in the subframe





Proposal 4-1
The issue on the time of beginning of a subframe for UE and gNB RX-TX measurements in NTN was discussed in [14, R1-2312053]:
The description of the issue and the rationale behind the proposal below is recopied hereafter:

	[14]:
In the definitions of UE and gNB RX-TX time difference, we have assumed that the measurements are made based on the beginning of a subframe although both SRS and PRS may not start at the beginning of a subframe. The beginning of a subframe that contains an SRS or PRS may not be known due to the code Doppler. For instance, the beginning of a subframe that contains a PRS at the end may differ by up to 50 ns depending on if the UE considers the Doppler in the calculation. 

Observation 1: The beginning of a subframe determined based on the arrival time of a position RS at the end of a subframe can have an uncertainty up to 50 ns due to unknown code Doppler.

For better accuracy, the derivation of the time of the beginning of a subframe based on received PRS and SRS needs to be defined and known to all parties. One way is to derive the beginning of a subframe based on the received signal and assume 0 Doppler as shown in Figure 1.



Figure 1. The actual arrival time of a subframe vs the calculated arrival time assuming 0 Doppler.





Based on the above, the following Proposal is made:

Proposal 4-1
For UE and gNB RX-TX measurements in NTN, the time of the beginning of a subframe is determined by assuming zero Doppler for symbols before the associated PRS or SRS for positioning in the subframe.

Please use the following Table to provide your comment:
	Companies
	Comments and Views

	MediaTek
	This proposal needs further discussion. To our understanding, for SRS assuming UE apply pre-compensation of delay and Doppler up to the time the SRS is received at the gNB, there should be no ambiguity in the gNB when the subframe associated with the SRS starts based on the received SRS. For the PRS, when UE detects the PRS it can know when the subframe associated with the PRS starts based on the received SRS. 

	
	We are okay to further discuss this proposal. 

	Huawei, HiSilicon
	For SRS, the UE pre-compensate the uplink timing and doppler, therefore there should be no issue.
For PRS, we are wondering how the 50ns is figured out. We think this may be also related with Issue#3 and Issue#2. For example, if multiple samples are used (i.e. the measurement period is long), the DL subframe of later samples shall be shifted a lot compared with the first measurement sample. Does this proposal also consider this case, i.e. the DL subframe boundary of following measurement samples should be calculated/determined assuming zero doppler/zero timing drift compared with the first measurement sample?

	ZTE
	No need. DL timing drift is agreed to be reported, i.e., both UE and network can know the Doppler. Then the beginning of a subframe can be derived based on the known Doppler instead of zero Doppler.

	Ericsson
	It is not clear why this needs to be specified as it can be handled by implementation.

	Panasonic
	We are not convinced that this is needed.

	Nokia, Nokia Shanghai Bell
	We think that this needs further discussion. For instance, what does “assuming zero Doppler for symbols before the associated PRS or SRS” actually mean? Is it from UE point of view (after the UE has compensated for any Doppler from channel perspective) or from another view? The before the associated PRS and at the PRS should be having same representation.

	LG Electronics
	Agree with Ericsson, it can be handled by implementation. 

	CATT
	Not needed, it is up to implementation





Issue#5 NR-TimingQuality in NTN
Companies’ contributions summary
The following proposals are submitted to current RAN1 meeting:
	Companies
	Proposals

	vivo
	Proposal:
· For supporting Multi-RTT method in NTN, extend the timing quality resolution up to hundreds of meters so that up to 10km quality can be supported.


	CATT
	Proposal 2: No need to modify the value of NR-TimingQuality in NTN as current UE capability has already supported it. 


	NTT DOCOMO
	
Observation1:
Regarding potential issues mentioned in FL recommendation, we have following obeservations
· The proposal 1 is unnecessary at maintenance stage. 
· The proposal 2 needs further discussion.
· The proposal 3 is not needed.





Proposal 5-1
Based on companies contributions the following proposed conclusion is made:  

Proposal 5-1

Conclusion
No need to modify the value of NR-TimingQuality for NTN

Please use the following Table to provide your comment:
	Companies
	Comments and Views

	MediaTek
	Support. For network-verified UE location, enhancements to report the NR-TimingQuality can be de prioritized.

	Samsung
	Support. There is no need for such an enhancement at this stage.

	Apple
	Support

	ZTE
	Support.

	Panasonic
	Support.

	Xiaomi
	Support

	Nokia, Nokia Shanghai Bell
	Support.

	LG Electronics
	Support 

	CATT
	Support






TP for TS 38.215
The following TP on a correction for clause 5.2.3 gNB Rx – Tx time difference, is proposed in [12, R1-2311942]:


Proposal 6-1

Adopt the following corrections for Clause 5.2.3 of TS 38.215.

5.2.3 gNB Rx – Tx time difference

	Definition
	The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX

Where:
TgNB-RX is the Transmission and Reception Point (TRP) [18] received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.
TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

Multiple SRS resources can be used to determine the start of one subframe containing SRS.

The reference point for TgNB-RX shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9] or type 1-O satellite access node TS 38.108 [19]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9] or type 1-H satellite access node TS 38.108 [19]: the Rx Transceiver Array Boundary connector.

The reference point for TgNB-TX shall be:
-	for type 1-C base station TS 38.104 [9]: the Tx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9] or type 1-O satellite access node TS 38.108 [19]: the Tx antenna (i.e. the centre location of the radiating region of the Tx antenna),
-	for type 1-H base station TS 38.104 [9] or type 1-H satellite access node TS 38.108 [19]: the Tx Transceiver Array Boundary connector.

In NTN, the gNB Rx – Tx time difference at the uplink time synchronization reference point [5] is reported.





Companies are encouraged to provide comments within the following table:

	Companies
	Comments and Views

	Samsung
	Agree. SAN types 1-H and 1-O should be added to the TN legacy definition to support NTN as well.

	Huawei, HiSilicon
	We think this should be discussed by RAN4 and they can ask RAN1 to capture any update if needed.

	Ericsson
	Support. RAN4 has already specified the satellite access node (SAN) types in 38.108. RAN1 needs to revise 38.215 to add reference to SAN nodes to reflect the existing agreements for gNB Rx-Tx time difference in NTN. 

	Xiaomi
	Support

	Nokia, Nokia Shanghai Bell
	We think that the note at the end of the paragraph is sufficient. If any changes are needed it should be requested from RAN4. With the proposed TP there is a risk that some companies may understand that the actual measurements should be performed at the satellite (which would not be the case for transparent deployments).


	CATT
	It needs more discussions.

	
	

	
	

	
	



  Proposals for offline on day 3
Based on the online discussion on day 1, the Proposal 4-1 is revised to v1 as follows:

Proposal 4-1-v1
Alt1:
For UE and gNB RX-TX measurements in NTN, the time of the beginning of a subframe is determined by assuming measured Doppler for symbols before the associated PRS or SRS for positioning in the subframe.

Alt2:
For UE RX-TX measurements in NTN, the time of the beginning of a subframe is determined by assuming the time durations of the OFDM symbols before the PRS at the receiver are the same as defined in 38.211.

Alt3:
For UE RX-TX measurements in NTN, the time of the beginning of a subframe is determined by assuming the time durations of the OFDM symbols before the PRS at the receiver are the same as defined in 38.211.


Companies are encouraged to provide comments within the following table:

	Companies
	Comments and Views

	
	

	
	

	
	




Proposal 3-1:
Consider reduced samples measurement of PRS resource for verifying UE location in NTN, and UE should indicate its capability of supporting a reduced number of samples via “supportedDL-PRS-ProcessingSamples” to support multi-RTT UE location verification.

Companies are encouraged to provide comments within the following table:

	Companies
	Comments and Views

	Huawei, HiSilicon
	We support this proposal. 
The reason is as we explained. If we still define a DL timing drift associated with a UE Rx-TX time different measurement period (as defined now in TS 38.215), and when the measurement samples are still 4, the associated measurement period would be quite long considering the PRS periodicity can be up to several seconds. During such a long duration, it is meaningless to define an associated DL timing drift. 
If the capability of “supportedDL-PRS-ProcessingSamples” is reported by UE, the network can configure a reduced samples measurement. Otherwise, gNB does not whether the UE have the capability to support reduced samples measurement. This is not up to network implementation, and network needs to know UE’s capability.

	ZTE
	We think there is no need to preclude the UE without the capability of “supportedDL-PRS-ProcessingSamples”. If UE has this capability, network can just configure 1 measurement sample. If UE does not have this capability, network can configure shorter PRS periodicity to reduce the measurement period. It will be better the leave network the flexibility to support UE that do not have capability of “supportedDL-PRS-ProcessingSamples”.

	NTT DOCOMO
	Same view with ZTE, UE may indicate its capability on reduced number of samples, and UE without such capability is also capable of supporting multi-RTT UE location verification. 




Companies are encouraged to comment on Proposal from OPPO. The justification is given in [5] and recopied below:

Proposal 6 (OPPO): gNB to report common TA error to LMF.

Companies are encouraged to provide comments within the following table:

	Companies
	Comments and Views

	Moderator’s view
	This report is not needed.
In principle, the RTT is calculated at the LMF by combining: the legacy UE Rx – Tx time difference (UE_(Rx-Tx)) as defined in in clause 5.1.30 of TS 38.215, the gNB receive-transmit time difference (i.e.gNB_(Rx-Tx)) calculated at uplink time synchronization reference point, an additional offset that is derived from the actual index difference between subframe j and subframe i and the DL timing drift reported by the UE and an additional offset derived from Common TA parameters reported by the gNB. This additional offset will be used to derive the RTT on the service link this is what is needed for the triangulation (by considering the TRP on the satellite are being specified in RAN3). Having the Common TA parameters along with the epoch time the LMF can calculate the actual common TA. Any residual error on actual TA common would come from LMF calculation. Thereby, no need to be reported by gNB. 

	Huawei, HiSilicon
	We have proposed to report an exact common TA rather than common TA parameters in the last meeting. But it was not adopted by the group.
If we decide to report common TA error, why don’t we directly report the exact TA value to LMF. 

	ZTE
	Report of common TA error is an optimization issue with cost of additional signaling. This is not expected in maintenance phase.

	NTT DOCOMO
	This proposal is not needed. 



The rational/motivation of the Proposl 6:

	[5, R1-2311246}
The basic principle is that the LMF can obtain the RTT from the UE Rx-Tx time difference, UE Rx-Tx time difference offset, service link time drift, gNB Rx-Tx time difference and common TA. In fact, the UE Rx-Tx time difference and UE Rx-Tx time difference offset will provide the LMF with the TA applied by the UE at the time instance of the measurement (reported timestamp). And the gNB Rx-Tx time difference, together with the service link time drift will provide the LMF with the TA error estimated at the gNB side (or at RP position). However, the actual measurement target at gNB side should be the TA error at the service link, which should be extracted from the TA error. Note that the measured TA error at the gNB side includes both the error experiencing at the service link and also at the feeder link. While although RAN1 has agreed that the gNB should report the common TA related parameters to the LMF. But these parameters can also be used to estimate the common TA, which cannot be directly used to estimate the common TA error experiencing at the feeder link. This will lead to the case that the measured TA error (derived from gNB Rx-Tx time difference) may be over-estimated.  
To resolve this issue, it would be necessary for the LMF to estimate the TA error experiencing at the service link only. This can be realized by reporting the exact common TA to LMF so that the LMF can calcualte the common TA error by its own. Or the gNB can calculate the common TA error and then report this to LMF. The latter solution is easier given that the gNB knows that the potential commo TA error may due to the quantization performed to derive the common TA parameters. 

[image: ]




  Proposals for online on day 3

Proposal 4-1-v1
Alt1:
For UE and gNB RX-TX measurements in NTN, the time of the beginning of a subframe is determined by assuming measured Doppler for symbols before the associated PRS or SRS for positioning in the subframe.

Alt2:
For UE RX-TX measurements in NTN, the time of the beginning of a subframe is determined by assuming the time durations of the OFDM symbols before the PRS at the receiver are the same as defined in 38.211.

Alt3:
For UE RX-TX measurements in NTN, the time of the beginning of a subframe is determined by assuming the time durations of the OFDM symbols before the PRS at the receiver are the same as defined in 38.211.


Proposal 3-1:
Consider reduced samples measurement of PRS resource for verifying UE location in NTN, and UE should indicate its capability of supporting a reduced number of samples via “supportedDL-PRS-ProcessingSamples” to support multi-RTT UE location verification.


Proposal 6: gNB to report common TA error to LMF.

[bookmark: _Toc102489800]Conclusion 
[bookmark: _Toc102489803]Appendix I: Summary of companies proposals
	TDoc
	Source
	Proposals

	R1-2310875
	Huawei, HiSilicon
	Observation 1: if 4 samples of PRS resource are used for verifying UE location in NTN, the accuracy of the reported DL timing drift shall be degraded a lot when the periodicity of PRS resource is configured to be not small enough, on the other hand if a small periodicity is considered, it would introduce significant resource overhead.  

Proposal 1: Confirm the working assumption that the DL timing drift is reported within [-26.5us/s .. +26.5us/s] under the granularity of 0.1us/s, with 10 bits signalling overhead. 

Proposal 2: Consider reduced samples measurement of PRS resource for verifying UE location in NTN, and UE should indicate its capability of supporting a reduced number of samples via “supportedDL-PRS-ProcessingSamples” to support multi-RTT UE location verification.
Proposal 3: Send LS to RAN4 to inform that only reduced samples of PRS resource is used for verifying UE location in NTN and UE should indicate its capability of supporting a reduced number of samples via “supportedDL-PRS-ProcessingSamples” to support multi-RTT UE location verification.


	R1-2310935
	THALES
	Proposal 1:
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity and bits allocation:

	Value range
	Granularity
	Bits allocation

	

i.e: )

	
	10 bits


Note: value range is given in unit of corresponding granularity



	R1-2311113
	vivo
	Observations 1:
· All the TN triggering methods can be applied for supporting Multi-RTT method in NTN in principle but some updates are needed considering the single satellite based positioning requirements and the large RTT in NTN.
Proposals 1 to 3:
· For supporting Multi-RTT method in NTN, RAN1 to discuss the necessary updates to each measurement report triggering method in TN, and an LS should be sent to RAN2 based on the discussions.
· For supporting Multi-RTT method in NTN, extend the timing quality resolution up to hundreds of meters so that up to 10km quality can be supported.
· For supporting Multi-RTT method in NTN, UE specific TA offset  based on which the UE pre-compensates the two-way transmission delay on the service link should be reported associated with the UE Rx-Tx time difference from UE to LMF.


	R1-2311201
	ZTE
	Proposal 1: The value range of DL timing drift should be (-24 us/s … + 24 us/s).
Proposal 2: DL timing drift is defined over legacy UE RX-TX time difference measurement period defined in TS 38.133.


	R1-2311246
	OPPO
	Proposal: gNB to report common TA error to LMF. 


	R1-2311325
	CATT
	Proposal 1: The time difference measurement at LMF should be calculated accurately based on actual timing offset instead reusing coarse legacy time stamp.
Proposal 2: No need to modify the value of NR-TimingQuality in NTN as current UE capability has already supported it. 
Proposal 3: The beginning of subframe containing PRS or SRS can be recognized by UE or gNB on their implementation. 


	R1-2311521
	PANASONIC
	Observation 1: The current draft of TS 38.215 contains sufficient information to correctly compute gNB Rx-Tx time differences and to associate it with the correct satellite positions.

Proposal 1: For gNB Rx-Tx measurements in NTN, the time of the beginning of a subframe is determined by assuming zero time variance for symbols before the associated SRS for positioning in the subframe.

Proposal 2: Discuss further whether UE or gNB or a third party (e.g., NCC) provides LMF with ephemeris information to derive the satellite positions at the reception timing of PRS and SRS signals. 

Proposal 3: Provide a visualization of the signal flow for Network-verified UE location in TS 38.300.


	R1-2311638
	NTT DOCOMO, INC.
	Proposal 1:
Confirm the following working assumption made in RAN1#114bis meeting. 
Working assumption
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity, and bits allocation:
	Value range
	Granularity
	Bits allocation

	 [
(i.e:  )]
	
	10 bits


 
Observation1:
Regarding potential issues mentioned in FL recommendation, we have following obeservations
· The proposal 1 is unnecessary at maintenance stage. 
· The proposal 2 needs further discussion.
· The proposal 3 is not needed.


	R1-2311701
	Apple
	Proposal 1: Confirm the working assumption on DL timing drift value range and granularity. 

Proposal 2: For the purpose of network verified UE location, the parameters “ta-common”, “ta-CommonDrift”, “ta-CommonDriftVariant”, “EpochTime” are not needed at LMF during initial access or IDLE/INACTIVE. 


	R1-2311759
	ETRI
	Proposal: RAN1 can consider the mechanism for reporting the measurement results of positioning information of LPP for enhancement of NR NTN or can be treated by implementation.


	R1-2311862
	Samsung
	
Observation 1: UE and network have the same understanding of the UE Rx-Tx time different measurement period as defined in TS 38.133.
Observation 2: Using the existing definition for the UE Rx-Tx time different measurement period in TS 38.133 clauses 5.6.4.5 and 9.9.4.5, LMF is able to estimate DL timing drift for any amount of time window smaller than 160 ms. 
Observation 3: Making new definition for measurement period is unnecessary and inefficient.  
Observation 4: DL timing drift is defined in terms of ppm, however, the working assumption expresses the value range and the granularity of DL timing drift in terms of µs/s.
Observation 5: The maximum value range of the DL timing drift is +/- 25 ppm. 
Based on the above observations, we made the following proposals:
Proposal 1: Use the existing definition for the UE Rx-Tx time different measurement period in TS 38.133 clauses 5.6.4.5 and 9.9.4.5.
Proposal 2: For DL timing drift, change the unit for granularity to ppm and modify the value range and bits allocation according to the following:
	Value range
	Granularity
	Bits allocation

	-250 … 250
(i.e.: -25 ppm … 25 ppm )
	0.1 ppm
	9 bits





	R1-2311942
	Ericsson Inc.
	Proposal 1	RAN1 to adopt the working assumption for the DL timing drift as an agreement.

Proposal 2	RAN1 to adopt the proposed corrections for Clause 5.2.3 of TS 38.215.
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	Definition
	The gNB Rx – Tx time difference is defined as TgNB-RX – TgNB-TX

Where:
TgNB-RX is the Transmission and Reception Point (TRP) [18] received timing of uplink subframe #i containing SRS associated with UE, defined by the first detected path in time.
TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

Multiple SRS resources can be used to determine the start of one subframe containing SRS.

The reference point for TgNB-RX shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9] or type 1-O satellite access node TS 38.108 [19]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9] or type 1-H satellite access node TS 38.108 [19]: the Rx Transceiver Array Boundary connector.

The reference point for TgNB-TX shall be:
-	for type 1-C base station TS 38.104 [9]: the Tx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9] or type 1-O satellite access node TS 38.108 [19]: the Tx antenna (i.e. the centre location of the radiating region of the Tx antenna),
-	for type 1-H base station TS 38.104 [9] or type 1-H satellite access node TS 38.108 [19]: the Tx Transceiver Array Boundary connector.

In NTN, the gNB Rx – Tx time difference at the uplink time synchronization reference point [5] is reported.




	R1-2311995
	MediaTek Inc.
	
Proposal 1: Confirm RAN1#114bis working assumption for FR1 and FR2
The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported with the following range, granularity and bits allocation for FR1 and FR2:

	Value range 
	Granularity
	Bits allocation

	
[
(i.e:  )]

	
	10 bits



Note: value range is given in unit of corresponding granularity


	R1-2312053
	Qualcomm Incorporated
	Proposal 1. For UE and gNB RX-TX measurements in NTN, the time of the beginning of a subframe is determined by assuming zero Doppler for symbols before the associated PRS or SRS for positioning in the subframe.

Proposal 2: Support network verification of UE location using multiple satellites with the following assumptions:
· UE is connected to one satellite.
· UE can detect DL RS from multiple satellites.
· The involved satellites are synchronized at uplink synchronization reference points.


	R1-2312138
	Nokia, Nokia Shanghai Bell
	Observation 1: Current wording of the UE Rx-Tx time difference subframe offset may lead to unclear specification.
Observation 2: For a LEO satellite at 500 km altitude, the time drift rate (1st order) at 10-degree elevation angle corresponds to 23.2023 µs/s, which is within the proposed value range (+/- 26.5 µs/s).
Observation 3: The reporting of the timing drift is uplink signalling and overhead should be minimized.
Observation 4: Given that feeder link parameters are only reported by the gNB, the LMF cannot know the satellite assistance information used by the UE while performing the UE Rx-Tx timing difference measurement.

Proposal 1: Adopt the following TP for TS38.215 clause 5.1.46 including reason for change and consequences if not approved.
Proposal 2: Support the working assumption that considers value range, granularity, and number of bits allocation for the reporting of the DL timing drift due to Doppler over the service link.
Proposal 3: RAN1 to decide that for cases where the sum of the drift rates is below Tq, nothing is reported.
Proposal 4: UE Rx-Tx time difference measurements may be erroneous if the timing drift estimated by the UE exceeds a maximum value. 
Proposal 5: The UE shall include in the measurement report the epoch time used when performing the UE Rx-Tx timing difference measurement.
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