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All RAN1 objectives including network verified UE location in Rel-18 NR NTN were completed at RAN1#114. In current meeting we discuss the remaining issues under agenda item 8.13.2 including the following aspects:
· The required value range, minimum resolution step and bit allocation for UE Rx – Tx subframe index difference 
· The required value range, minimum resolution step and bit allocation for DL timing drift
· Measurement period of the UE RX-TX time difference
· Text proposals for TS 38.215
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 #114bis. together with identified remaining key issues. 
A total of 13 TDocs have been submitted to current meeting for discussion. The source contributions are cited in references [1]-[13]. The companies proposals are listed in Appendix I. The companies TPs are given in Appendix II.

Issue#1 Value range and bit allocation for UE Rx – Tx subframe index difference 
Companies’ contributions summary

RAN1#114 made the following agreement:
	Agreement
The legacy R17 definition of UE Rx-Tx time difference is adopted for NTN with an offset that is determined based on the following: 
· UE reports the actual index difference between subframe j and subframe i 
· The uplink subframe j is closest in time to the DL subframe #i received from the TP 
· The DL timing drift due to Doppler over the service link associated with the UE RX-TX time difference measurement period is reported



The required value range, minimum resolution step and bit allocation for UE Rx – Tx subframe index difference and for DL timing drift are yet to be defined.

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

	Companies
	Proposals

	Thales
	Proposal 2:
UE Rx – Tx subframe index difference defined in section 5.1.46 of TS 38.215 is reported in 10 bits with a value range up to 542 subframes


	Apple
	Proposal 1: For network verifying UE location with the parameter of “UE Rx-Tx time difference offset”, the value range is [-10240, -9698] and [0, 542].


	Ericsson
	Observation 1	As the maximum RTT for LEO is 41.77 ms, the UE Rx-Tx time difference offset for LEO can be represented by using a 6-bit parameter.
Observation 2	As the maximum RTT for GEO is 541.46 ms, the UE Rx-Tx time difference offset for GEO can be represented by using a 10-bit parameter.

Proposal 1	Use an N-bit integer parameter to indicate the UE Rx-Tx time difference offset where N=6 for LEO and N=10 for GEO. FFS: whether to use different parameters for LEO/GEO.


Proposal 1-1
From Moderator’s perspective: The maximum round trip delay for different NTN deployments scenarios is given in Table 7.1-1 in TR 38.821 and recopied in Table hereafter. 
We need to support the reporting ranges for UE Rx – Tx subframe index difference that can be used to accommodate the RTD in GEO. Therefore, a maximum range of UE Rx-Tx subframe index difference of at least 542 subframes coded in 10 bits should be supported.

The following table shows the required reporting range of UE Rx-Tx subframe index difference and corresponding bit allocation at different orbits. 

Value range and bit allocation for UE Rx – Tx subframe index difference
	
	GEO
	LEO 600km
	1200km

	Max RTD (ms)
	541,46
	25,77
	41,77

	Reporting range of UE Rx-Tx subframe offset 
	542 subframes
	26 subframes
	42 subframes

	Bit allocation
	10 bits
	5 bits
	6 bits



Based on the above considerations the following proposal is made:

Proposal 1-1:
UE Rx – Tx subframe index difference defined in section 5.1.46 of TS 38.215 is reported in 10 bits with a value range up to 542 subframes

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

	Ericsson
	OK

	NTT DOCOMO
	In Rel-18 NW verified UE location, enhancements are considered to support multi-RTT with single satellite in view, the reporting range which accommodate the RTD for LEO would be enough. If up to 542 subframes is supported, clarification on study of multiple satellite case is needed.

	MediaTek
	Support.

	LG Electronics
	Same view with Docomo that if we want to consider GEO case, some clarification in needed.

	Xiaomi
	Support

	Panasonic
	Agreed.

	Huawei, HiSilicon
	To align with the current specification, the following revision is needed:

Proposal 1-1:
UE Rx – Tx subframe index difference UE Rx – Tx time difference offset defined in section 5.1.46 of TS 38.215 is reported in 10 bits with a value range up to 542 subframes



	Nokia, Nokia Shanghai Bell
	Our preference would be that the subframe index difference is being reduced by the cell specific K_offset, which would reduce the overall needed bit allocation without sacrificing accuracy.

	CATT
	OK with Huawei revision.



The proposal 1-1 was discussed at the online session on day2 of the meeting.
The following agreement was made:

Agreement
The actual index difference between subframe j and subframe i defined in RAN1#114 agreement on UE Rx-Tx time difference is reported in 10 bits with a value range up to 542 subframes.


Issue#2 Value range and bit allocation for DL timing drift 
Companies’ contributions summary
The following proposals on Issue#2 are submitted to current RAN1 meeting:

	Companies
	Proposals

	Thales
	Proposal 3:
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: )

	
	16 bits


Note: value range is given in unit of corresponding granularity



	CATT
	Proposal 5: There are 6 bits needed to express the value of timing drift.

	Nokia, Nokia Shanghai Bell
	Proposal 2: RAN1 to decide that for cases where the sum of the drift rates is below Tq, nothing is reported.
Proposal 3: UE Rx-Tx time difference measurements may be erroneous if the timing drift estimated by the UE exceeds a maximum value. 
Proposal 4: RAN1 to decide on the granularity of the reporting considering the overhead associated with it.


	Apple
	Proposal 2: For network verifying UE location with the parameter of “downlink timing drift”, the value range is [0, 24 ppm] with granularity of 0.1 ppm.


	Qualcomm
	Proposal 2: The DL timing drift report is in the range [-26.5 ppm, 26.5 ppm] and has a granularity of 0.025 ppm.



Proposal 2-1
From Moderator’s perspective: The resolution step of 2k×Tc is used for the reporting range for the absolute UE Rx-Tx time difference measurement as defined in clause 10.1.25 of  TS 38.133. With Tc is equal to 0.509 ns as defined in TS 38.211. And k = 0, 1, 2, 3, 4, or 5 depending on PRS and SRS resource configuration in FR1 and FR2 and the timing reporting granularity factor (timingReportingGranularityFactor) configured by LMF via LPP.

Naturally, the same resolution step should be used for . The minimum resolution step is given by k=0, that is, 1×Tc = 0.509 ns. Thereby, the finer granularity (or minimum resolution step) of DL timing drift can derived from:

With   is the component of  corresponding to the service link which equal to its maximum value (that is, 542/2) 
Therefore, the finer granularity (in µs/sec)  of  DL timing drift is equal to 

The value range of DL timing drift can be derived from the maximum RTD variation as seen by the UE as captured in Table 7.1-1 in TR 38.821:
maximum RTD variation
	NTN scenarios
	A
	B
	C1
	C2
	D1
	D2

	
	GEO transparent payload
	GEO regenerative payload
	LEO transparent payload
	LEO regenerative payload

	Satellite altitude
	35786 km
	600 km

	Maximum RTD variation as seen by the UE

	Negligible
	Up to +/- 93.0 µs/sec (Worst case)
	Up to +/- 47.6 µs/sec



We propose to use the same value range defined for ta-CommonDrift, that is; . By considering the resolution step of , a bit allocation of 16 bits (two bytes) is needed for  the reporting of the DL timing drift due to Doppler over the service link.


Based on the above the following proposals is made:

Proposal 2-1:

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: )

	
	16 bits


Note: value range is given in unit of corresponding granularity


Companies are encouraged to provide views on Proposal 2-1 within the following table:
	Companies
	Comments and Views

	NTT DOCOMO
	DL timing drift is defined as the DL timing to be shifted due to Doppler over the service link, the value range which is same as common TA drift rate may not appropriate.

	MediaTek
	We are fine with the granularity. The range can be discussed further

	Xiaomi
	Given the positioning accuracy requirement, the granularity may be much coarse than the common TA. Maybe less bits will be needed.

	Panasonic
	Same opinion as NTT.

	Huawei, HiSilicon
	Agree with Xiaomi that the granularity seems unnecessarily small, considering the requirement of the location verification. 

	Nokia, Nokia Shanghai Bell
	In principle OK with the signaling range and granularity, but the range is starting (and ending) from -53.38 instead of -53.33. Either the bracket should be removed or contain the correct value.
Perhaps make a note stating that if the DL timing drift exceeds the value defined, the UE should either report “invalid” or drop the report completely?


	CATT
	Agree with Xiaomi views, the granularity seems much finer than the requirement.

	
	

	
	



Proposal 2-2

Based on the above the following proposals is made:

Proposal 2-2:

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:

Alt1:

	Value range
	Granularity
	Bits allocation

	

(i.e: )

	
	15 bits


Note: value range is given in unit of corresponding granularity

Alt2:

	Value range
	Granularity
	Bits allocation

	

(i.e:  )

	
	10 bits


Note: value range is given in unit of corresponding granularity


Alt3:

	Value range
	Granularity
	Bits allocation

	

(i.e: )

	
	7 bits


Note: value range is given in unit of corresponding granularity

The proposal 2-2 was discussed at the online session on day 2 of the meeting
The following working assumption was made


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

Issue#3 Measurement period of the UE RX-TX time difference 
Companies’ contributions summary
The following proposals on Issue#3 are submitted to current RAN1 meeting:

	Companies
	Proposals

	Huawei, HiSilicon
	Proposal 2: Adopt the following TP for TS 38.215 to clarify the definition of “measurement period”:
TP#2 for TS38.215
5.1.47	DL timing drift

	Definition
	DL timing drift measurement is defined as the DL timing estimated to be shifted due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period., which is the time duration from uplink subframe #i to uplink subframe #l containing SRS.

For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE. 




	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, 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.  
Proposal 1: Use the existing definition for the UE Rx-Tx time different measurement period in TS 38.133.

	CATT
	Observation 1: The variation of common TA should also be considered in calculating the △TA.
Proposal 1: The offset of UE Rx-Tx time difference will be calculated with reported DL timing drift to enhance the accuracy of RTT measurement
Proposal 3: For DL timing drift, it can be obtained by following methods:
· Measured by UE via reference signals or SSBs;
· Calculated by UE based on ephemeris and GNSS.

	Nokia, Nokia Shanghai Bell
	Observation 1: The drift rates associated with the UE RX-TX time difference are total drift rates between subframe #j and subframe #i, where the uplink subframe #j is closest in time to the DL subframe #i received from the TP.


	Qualcomm
	Proposal 1: For DL timing drift report, the measurement period of the UE RX-TX time difference is the duration of the received DL subframe #i.


	Ericsson
	
Proposal 2	RAN1 to adopt the proposed corrections for Clause 5.1.47 of TS 38.215.

TP for TS 38.215 Clause 5.1.47

5.1.47		DL timing drift

	Definition
	DL timing drift measurement is defined as the DL timing estimated to be shifted due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period given by [min(TUE-TX, TUE-RX), max(TUE-TX, TUE-RX)] where TUE-TX and TUE-RX are defined in Clause 5.1.30.

For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE. 

	Applicable for
	RRC_CONNECTED


--- End of change ---



Based on the above considerations the following proposals are made:
Proposal 3-1
By considering the above discussion, the following Proposal is made:

Proposal 3-1:
In RAN1#114 agreement on UE Rx-Tx time difference, the UE RX-TX time difference measurement period is referring to the existing UE Rx-Tx time different measurement period as defined in TS 38.133

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

	Ericsson
	If there is consensus that the legacy TS 38.133 measurement period can be used for timing drift measurement and the drift variation rate is to be reported, then it seems a feasible solution. However, if absolute drift is to be reported, then it may be simpler for RAN1 to consider the UE RX-TX measurement instance as the period over which drift is reported.

	NTT DOCOMO
	OK

	MediaTek
	Support. 

	LG Electronics
	Ok

	Panasonic
	OK

	ZTE
	OK

	Nokia, Nokia Shanghai Bell
	OK

	CATT
	OK

	
	





Proposed conclusion
In RAN1#114 agreement on UE Rx-Tx time difference, the UE RX-TX time difference measurement period is referring to the existing UE Rx-Tx time different measurement period as defined in TS 38.133.

Issue#4 Common TA drift reporting 
Companies’ contributions summary
The following proposals on Issue#4 are submitted to current RAN1 meeting:

	Companies
	Proposals

	Thales
	Proposal 1:
Revise the RAN1#113 agreement on Common TA information to be reported to LMF as follows:
For network verified UE location in NTN common TA information parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant) should be reported from gNB to LMF. 


	CATT
	Proposal 2: The common TA drift and drift variation should be reported by gNB to LMF to calculate the RTT between UE and UTSRP based on Alt-1.

	Nokia, Nokia Shanghai Bell
	Proposal 1: The DL timing drift due to feeder link adjustments associated with the UE RX-TX time difference measurement period is reported by the UE. Note: Such DL timing drift is different from reporting the Common TA applied at a given point in time.




Proposal 4-1
Based on the above the following proposal is made:

Proposal 4-1:
Revise the RAN1#113 agreement on Common TA information to be reported to LMF as follows:
For network verified UE location in NTN common TA information parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant) should be reported from gNB to LMF. 

Companies are encouraged to provide views on Proposal 4-1 within the following table:
	Companies
	Comments and Views

	Ericsson
	OK

	NTT DOCOMO
	OK

	MediaTek
	Support

	LG Electronics
	Ok

	Xiaomi
	Support

	Panasonic
	OK

	Huawei, HiSilicon
	Disagree. 
To figure out the information to calculate RTT corresponding to each satellite location, there is no need to inform LMF all the ta-Common, ta-CommonDrift, and ta-CommonDriftVariant parameters. 
To report each common TA value  associated with each reported gNB Rx-Tx difference is enough for RTT based location verification.  

	ZTE
	OK

	Nokia, Nokia Shanghai Bell
	Reporting the ta-Common , ta-CommonDrift and ta-CommonDriftVariant is not useful unless these are associated to a corresponding Epoch time (and UE relative time to the Epoch time). Instead we find it more useful to report the information that is really useful – the difference in Common TA between the two measurement instants.

	CATT
	Support the Huawei view



The proposal 4-1 was discussed on day 2. The following agreement is made:

Agreement
For network verified UE location in NTN common TA, parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant, Epoch time) can be reported from gNB to LMF.

Issue#5 LS on assistance information reported from UE to LMF 
Companies’ contributions summary
The following proposals on Issue#5 are submitted to current RAN1 meeting:

	Companies
	Proposals

	Thales
	Proposal 4:
RAN1 to send a LS to RAN2 and RAN3 with the following content:
· UE Rx – Tx subframe index difference definition including its value range, granularity and bit allocation 
· Definition of DL timing drift  including its value range, granularity and bit allocation


	NTT DOCOMO
	Proposal 3:
The UE Rx – Tx time difference offset and DL timing drift are reported to the LMF by UE via LPP. These two parameters should be included in the Rel-18 high-layer parameter list.



Proposal 5-1
Moderator’s view: The newly introduced UE Rx – Tx subframe index difference and DL timing drift reports are measurements reports to be captured within the specs TS 38.455 NG-RAN; NR Positioning Protocol A (NRPPa) and TS 36.355 LTE Positioning Protocol (LPP) and not part of RRC parameters (for 38.331).
Therefore, a separate LS should be sent unless Sorour Falahati prefers to handle these new measurements reports as part of RAN#114bis discussions on RRC parameters.
 
Based on the above considerations the following proposals are made:

Proposal 5-1:
RAN1 to send a LS to RAN2 and RAN3 with the following content:
· UE Rx – Tx subframe index difference definition including its value range, granularity and bit allocation 
· Definition of DL timing drift  including its value range, granularity and bit allocation


Companies are encouraged to provide views on Proposal 5-1 within the following table:
	Companies
	Comments and Views

	Ericsson
	OK

	NTT DOCOMO
	OK

	MediaTek
	Support

	LG Electronics
	Ok

	Xiaomi
	Support

	Pansasonic
	OK

	Huawei, HiSilicon
	OK

	ZTE
	OK

	Nokia, Nokia Shanghai Bell
	In principle OK, but we should clarify the definitions first – then we can discuss the LS afterwards.


	CATT
	OK

	
	





Other potential issues 
Companies’ contributions summary
The following proposals are submitted to current RAN1 meeting:

	Companies
	Proposals

	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 2:
· 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.


	Nokia, Nokia Shanghai Bell
	Proposal 1: The DL timing drift due to feeder link adjustments associated with the UE RX-TX time difference measurement period is reported by the UE. Note: Such DL timing drift is different from reporting the Common TA applied at a given point in time.
Proposal 2: RAN1 to decide that for cases where the sum of the drift rates is below Tq, nothing is reported.
Proposal 3: UE Rx-Tx time difference measurements may be erroneous if the timing drift estimated by the UE exceeds a maximum value. 


	Qualcomm
	Proposal 3: For RTT determination in NTN, supports the legacy gNB RX-TX time difference with the following change
·  The start of the uplink subframe #i is determined by the received SRS resource that starts within the subframe. 
· Note: The LMF will use the time stamp of the PRS and the time stamp of SRS to calculate the time difference between the transmission of PRS and the reception of SRS.

Proposal 4. 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 DL-RS or SRS for positioning in the subframe.




Proposal 6-1
Some other potentials issues raised by vivo, Nokia and Qualcomm. Related proposals are given in the above table.

Proposal 6-1:
Companies are encouraged to comment on the potential issues reported in clause 6.1 and whether related proposals are essentials? 

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

	Ericsson
	Vivo’s proposal may need further RAN1 discussion.

	Nokia, Nokia Shanghai Bell
	We already commented partly on the issue#4 which is somewhat related.

	
	

	
	

	
	

	
	

	
	

	
	

	
	



TPs for TS 38.215
On UE Rx – Tx time difference offset (Clause 5.1.46)
TP#1
There are 4 text proposals on UE Rx – Tx time difference offset (Clause 5.1.46) for reason of change. The summary of change for each TP are given in the following proposal 7-1-vi
Companies are encouraged to comment on Proposal 7-1-v0 (Thales), Proposal 7-1-v1 (Huawei, HiSilicon) Proposal 7-1-v2 (NTT DOCOMO) and Proposal 7-1-v2 (NTT DOCOMO) within the table given at end section 7.1.1:

Proposal 7-1-v0 (Thales)
Adopt the following TP for TS 38.215:

	Reason for change:
	Modify the definition of UE Rx – Tx subframe index difference in clause 5.1.46 to align with the RAN1#114 agreement. 

	
	

	Summary of change:
	Modify the measurement definition of UE Rx-Tx time difference offset
· Update measurement naming
· Add more clarification to the defintion
· Add a generic formula to characterise UE Rx – Tx subframe index difference
· Remove the term “actual” and a formula can be used to determine the “actual” UE Rx – Tx subframe index difference


	
	

	Consequences if not approved:
	The definition of this new UE measurement is ambiguous. It does not reflect the RAN1#114 agreement. And the wording used is not consistent with specification language



--- unchanged text omitted ---
5.1.46	UE Rx – Tx time difference offset UE Rx – Tx subframe offset 
	Definition
	UE Rx – Tx subframe index difference time difference offset is the difference the actual index difference between subframe #j and subframe #i of the subframes used for in NTN to determine the UE receive-transmit time difference along with the UE Rx – Tx time difference measurement as defined in Clause 5.1.30 and the DL timing drift measurement as defined in Clause 5.1.47, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission point (TP) [18].

Subframe i  in frame  and subframe j in frame  have absolute subframe numbers, respectively:
 and 
UE Rx – Tx subframe index difference is given by the following formula:


Where  is the system frame number  and  is the hyper system frame number 

For frequency range 1, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna connectors as defined in Clause 5.1.30 for the UE Rx – Tx time difference measurement. For frequency range 2, the reference point UE Rx – Tx time difference offset measurement shall be the same antenna as defined in Section 5.1.30 for of the UE Rx – Tx time difference measurement.

	Applicable for
	RRC_CONNECTED



--- End of change ---

Proposal 7-1-v1 (Huawei, HiSilicon)
Adopt the following TP for TS 38.215:
· reason for change: Editor suggests a suitable specification wording rather than the “actual subframe index” used in the agreement.
· summary of change: Use the specification wording to replace “actual subframe index”.
· consequences if not approved: The description may not be suitable for specification.
· proposed TP:
	TP#1 for TS38.215
*** Unchanged parts are omitted ***
5.1.46	UE Rx – Tx time difference offset
	Definition
	UE Rx – Tx time difference offset is the actual subframe index difference between the subframe #j and the uplink subframe corresponding to the DL subframe #i of the subframes that are used for the UE Rx – Tx time difference measurement as defined in Clause 5.1.30, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission point (TP) [18].

For frequency range 1, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna connectors as defined in Clause 5.1.30 for the UE Rx – Tx time difference measurement. For frequency range 2, the reference point UE Rx – Tx time difference offset measurement shall be the same antenna as defined in Section 5.1.30 for of the UE Rx – Tx time difference measurement.

	Applicable for
	RRC_CONNECTED

	--- End of change ---






Proposal 7-1-v2 (NTT DOCOMO)
Adopt the following TP for TS38.215 clause 5.1.46. 
	Definition
	UE Rx – Tx time difference offset is the actual index difference which represent the absolute number of subframes between subframe #j and subframe #i of the subframes used for the UE Rx – Tx time difference measurement as defined in Clause 5.1.30, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission poin (TP) [18]. 

For frequency range 1, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna connectors as defined in Clause 5.1.30 for the UE Rx – Tx time difference measurement. For frequency range 2, the reference point UE Rx – Tx time difference offset measurement shall be the same antenna as defined in Section 5.1.30 for of the UE Rx – Tx time difference measurement.

	Applicable for
	RRC_CONNECTED


--- End of change ---

Proposal 7-1-v3 (Ericsson)
Adopt the following TP for TS 38.215 Clause 5.1.46:

5.1.46	UE Rx – Tx time difference offset


	Definition
	UE Rx – Tx time difference offset is the actual index difference  between subframe #j and subframe #i of the subframes used for the UE Rx – Tx time difference measurement as defined in Clause 5.1.30, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission point (TP) [18].  and  are the subframe numbers,  and  are the system frame numbers,  and  are the hyper system frame numbers for subframe #j and #i, and  when  and  otherwise.

For frequency range 1, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna connectors as defined in Clause 5.1.30 for the UE Rx – Tx time difference measurement. For frequency range 2, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna as defined in Section 5.1.30 for the UE Rx – Tx time difference measurement.

	Applicable for
	RRC_CONNECTED


--- End of change


Companies are encouraged to comment on Proposal 7-1-v0 (Thales), Proposal 7-1-v1 (Huawei, HiSilicon) Proposal 7-1-v2 (NTT DOCOMO) and Proposal 7-1-v3 (Ericsson)within the following table:

	Companies
	Comments and Views

	Ericsson
	The word “actual” is vague and open to interpretation. We need to clearly define this new parameter while keeping in mind that subframes #i and #j may be in different SFN, H-SFN, and while also accounting for the H-SFN wraparound after 1023. Therefore, we support Proposal 7-1-v3.

7-1-v2: We think that “absolute” has the same problem as “actual”.


	MediaTek
	More discussion needed

	Panasonic
	Continue the discussion.

	Huawei, HiSilicon
	Prefer Proposal 7-1-v1 (Huawei, HiSilicon). And we are either fine with Docomo’s proposal.

	ZTE
	Current specification seems enough

	Nokia, Nokia Shanghai Bell
	Our preference would be to have a potential shortening of the reported value by the cell specific K_offset (of course the UE should be measuring the actual subframe offset, but with the purpose of reducing the feedback overhead, it may be beneficial to reduce the amount of data to feed back to gNB).

	CATT
	More discussion needed

	
	

	
	




On DL timing drift (Clause 5.1.47)

TP#2

Proposal 7-2 v0 (Thales):
Adopt the following TP for TS 38.215:

	Reason for change:
	Update the definition of DL timing drift in clause 5.1.47 to align with the RAN1#114 agreement.

	
	

	Summary of change:
	Add more clarification to the defintion of DL timing drift


	
	

	Consequences if not approved:
	The definition of this new UE measurement is ambiguous



--- unchanged text omitted ---

5.1.47	DL timing drift
	Definition
	DL timing drift measurement is defined as the variation in μs⁄s due to the Doppler of the round trip delay as estimated  by the UE over the service link as the DL timing  to be shifted due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period.

For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE. 

	Applicable for
	RRC_CONNECTED



--- End of change ---


Proposal 7-2 v1 (Huawei, HiSilicon):

Proposal 2: Adopt the following TP for TS 38.215 to clarify the definition of “measurement period”:
· reason for change: it is suggested to clarify the definition of measurement period for DL timing drift reporting during email discussion after RAN1#114.
· summary of change: Define the measurement period as the time duration from uplink subframe #i to uplink subframe #l containing SRS.
· consequences if not approved: The specification is not complete and there is no definition of measurement period in DL timing drift reporting.
· proposed TP:
	TP#2 for TS38.215
5.1.47	DL timing drift

	Definition
	DL timing drift measurement is defined as the DL timing estimated to be shifted due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period., which is the time duration from uplink subframe #i to uplink subframe #l containing SRS.

For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE. 

	Applicable for
	RRC_CONNECTED







Proposal 7-2 v2 (Ericsson):
TP for TS 38.215 Clause 5.1.47

5.1.47		DL timing drift

	Definition
	DL timing drift measurement is defined as the DL timing estimated to be shifted due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period given by [min(TUE-TX, TUE-RX), max(TUE-TX, TUE-RX)] where TUE-TX and TUE-RX are defined in Clause 5.1.30.

For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE. 

	Applicable for
	RRC_CONNECTED


--- End of change ---

Companies are encouraged to comment on Proposal 7-2 v0 (Thales), Proposal 7-2 v1 (Huawei, HiSilicon)
and Proposal 7-2 v2 (Ericsson) within the following table:

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

	Ericsson
	We can discuss this once a consensus is reached on the definition of UE RX-TX measurement period.

	MediaTek
	More discussions needed

	Panasonic
	Continue the discussion. 

	Huawei, HiSilicon
	1) The current description in 215 seems defining a timing difference report, not the timing drift report. Needs some update on this anyway. E.g. It is more appropriate to directly indicate the ‘DL timing drift’ here is the DL timing drift rate,
2） We can firstly discuss what would be the measurement period definition of the DL timing drift.

	Nokia, Nokia Shanghai Bell
	Agree with Ericsson

	CATT
	More discussions needed

	
	

	
	

	
	




gNB Rx – Tx time difference (Clause 5.2.3)

TP#3

Proposal 3-1 v0 (Thales):
Adopt the following TP for TS 38.215:

--- unchanged text omitted ---

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]: 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]: 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]: 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]: the Tx Transceiver Array Boundary connector.

In NTN, gNB Rx – Tx time difference calculated at uplink time synchronization reference point is reported to the LMF.





--- End of text proposal ---

Proposal 3-1 v1 (Ericsson):
Adopt the following TP for TS 38.215 Clause 5.2.3:

	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 calculated at the uplink time synchronization reference point [5] is reported.



End of text proposal ---

Companies are encouraged to comment on Proposal 3-1 v0 (Thales):and Proposal 3-1 v1 (Ericsson) within the following table:

	Companies
	Comments and Views

	Ericsson
	Support Proposal 3-1 v1:
· Need to replicate the text added for base station also for satellite access node (as defined in 38.108) 
· Captures the RAN1 agreement that “In NTN, the gNB Rx – Tx time difference calculated at the uplink time synchronization reference point [5] is reported.” Otherwise, it is not captured anywhere in the specification.

	Nokia, Nokia Shanghai Bell
	Question to proponent of this proposal: Would this definition imply that the measurement points that will be used at the gNB will be the physical measurement point (like the “Type 1-O satellite access node”) – thereby requiring to implement additional functionality at the satellite? If no added functionality is added at satellite, no need to extend the definitions.


	
	

	
	

	
	

	
	

	
	

	
	

	
	




TPs for TS 38.214
On PRS reception procedure (Clause 5.1.6.5)
TP#4

Proposal 8-1-v0 (ZTE): 
Adopt the following TP for TS 38.214:

	----------------------------------------TP: Start of TP for TS 38.214 V18.0.0---------------------------
5.1.6.5	PRS reception procedure
<Unchanged parts are omitted>
The UE may be configured to measure and report, via higher layer parameter [undetermined NTN related parameter] subject to UE capability, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID. The UE shall report the [actual] index difference between the uplink subframe j and closest in time DL subframe i, UE Rx – Tx time difference offset and the DL timing drift due to Doppler over the radio link associated with the UE RX-TX time difference measurement period as described in [7, TS 38.215].
<Unchanged parts are omitted>
--------------------End of TP for TS 38.214 V18.0.0 ---------------------------------




Proposal 8-1-v1 (NTT DOCOMO): 

Adopt the following TP for TS38.214 clause 5.1.6.5. 
	-------------------------------------------- TP for 38.214 5.1.6.5-------------------------------------------------------------
<unchanged part omitted>
The UE may be configured to measure and report, via higher layer parameter [undetermined NTN related parameter] subject to UE capability, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID. The UE shall report the [actual] index difference which represent the absolute number of subframes between the uplink subframe j and UL subframe i, where UL subframe j is and closest in time with DL subframe i, and the DL timing drift due to Doppler over the radio link associated with the UE RX-TX time difference measurement period as described in [7, TS 38.215].
<unchanged part omitted>
-------------------------------------------------END OF TP------------------------------------------------------------





Companies are encouraged to comment on Proposal 8-1-v0 (ZTE) and Proposal 8-1-v1 (NTT DOCOMO) within the following table:

	Companies
	Comments and Views

	Ericsson
	Proposal 8-1-v0 is OK as the parameters will be defined in 38.215 so there is no need to repeat the definitions here.
Proposal 8-1-v1 is not needed.

	MediaTek
	Support Proposal 8.1-v0. We think Proposal 8.1-v1 is not necessary 

	Panasonic
	Support of Proposal 8.1-v0.

	Huawei, HiSilicon
	Proposal 8-1-v1 is preferred.

	ZTE
	Support proposal 8-1-v0 to avoid duplicated description, as they have been defined in 38.215.

	Nokia, Nokia Shanghai Bell
	Slight preference for Proposal 8-1-v0

	CATT
	Support of Proposal 8.1-v0.

	
	

	
	




TP#5
Proposal 8-2 (Nokia): 

Adopt the following TP for TS 38.214:

Reason for Change: Adding Measurement conditions
Consequences if not approved: unclear specifications

5.1.6.5 PRS reception procedure
<unchanged text is omitted>
The UE may be configured to measure and report, via high layer parameter measureSameDL-PRS-ResourceWithDifferentRxTxTEGs subject to UE capability, UE Rx-Tx time difference measurements with the same UE Tx TEG using up to 8 different UE RxTx TEGs. The high layer parameter measureSameDL-PRS-ResourceWithDifferentRxTxTEGs applies to all DL PRS positioning frequency layers.
The UE may be configured to measure and report, via higher layer parameter [undetermined NTN related parameter] subject to UE capability and subject to fulfilling the measurement conditions, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID. The UE shall report the [actual] index difference between the uplink subframe j and closest in time DL subframe i, and the DL timing drift due to Doppler over the radio link associated with the UE RX-TX time difference measurement period as described in [7, TS 38.215]. The measurement conditions are given by a minimum and a maximum timing drift value. The minimum drift value is given by Tq fromTable 7.1.2.1-1 of TS 38.133 [ref] and the timing drift value does not need to be provided if the value is below that minimum value. The maximum value is provided by RAN through higher layer signaling. The maximum value indicates that the UE Rx-Tx time measurements may be erroneous.

The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.
<unchanged text is omitted>

Companies are encouraged to comment on Proposal 8-2 (Nokia) within the following table:

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

	Nokia, Nokia Shanghai Bell
	Support

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



FL recommendation
Other potential issues

FL recommendation

For next meeting, companies are encouraged to share their views and provide inputs on potential issues discussed within section 6:

Proposal 3 (Qualcomm): For RTT determination in NTN, supports the legacy gNB RX-TX time difference with the following change
·  The start of the uplink subframe #i is determined by the received SRS resource that starts within the subframe. 
· Note: The LMF will use the time stamp of the PRS and the time stamp of SRS to calculate the time difference between the transmission of PRS and the reception of SRS.

Proposal 4 (Qualcomm). 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 DL-RS or SRS for positioning in the subframe
Proposal 2 (vivo):
· 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.

Value range and granularity for DL timing drift 
FL recommendation

[bookmark: _GoBack]Companies are also encouraged to provide inputs on the range, granularity and bits allocation for the reporting of DL timing drift due to service link Doppler that are appropriate for NR NTN operation in FR1 and FR2-NTN


[bookmark: _Toc102489800]Conclusion 
3GPP RAN1#114bis made the following agreements and TPs: 

Agreement
The actual index difference between subframe j and subframe i defined in RAN1#114 agreement on UE Rx-Tx time difference is reported in 10 bits with a value range up to 542 subframes.

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


Agreement
For network verified UE location in NTN common TA, parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant, Epoch time) can be reported from gNB to LMF.


Agreement
Endorse the following TP for TS 38.215

--- unchanged text omitted ---

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]: 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]: 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]: 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]: the Tx Transceiver Array Boundary connector.

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




--- End of text proposal ---



Agreement

Endorse the following TP for TS38.215 clause 5.1.46. 

	Reason for change:
	Modify the definition of UE Rx – Tx time difference subframe offset to align with the RAN1#114 agreement. 

	
	

	Summary of change:
	Modify the definition of UE Rx – Tx time difference subframe offset
· modify measurement naming
· add more clarification to the defintion


	
	

	Consequences if not approved:
	The definition of this new UE measurement is ambiguous. It does not reflect the RAN1#114 agreement. And the wording used (i.e. “actual”) is not consistent with specification language





--- unchanged text omitted ---

[bookmark: _Toc524695283][bookmark: _Toc29045126][bookmark: _Toc29901467][bookmark: _Toc29901514][bookmark: _Toc35596395][bookmark: _Toc44881131][bookmark: _Toc51776301][bookmark: _Toc98515730]5.1.46	UE Rx – Tx time difference subframe offset

	Definition
	UE Rx – Tx time difference offset is the actual index difference between subframe #j and subframe #i of the subframes used for the UE Rx – Tx time difference measurement as defined in Clause 5.1.30, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission point (TP) [18].

UE Rx – Tx time difference subframe offset is the index difference which represents the number of subframes between the uplink subframe #j and the uplink subframe #i, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission point (TP) [18] as defined in Clause 5.1.30 and i is the index of the DL subframe used for the UE Rx – Tx time difference measurement as defined in Clause 5.1.30.

For frequency range 1, the reference point for UE Rx – Tx time difference subframe offset measurement shall be the same antenna connectors as defined in Clause 5.1.30 for the UE Rx – Tx time difference measurement. For frequency range 2, the reference point UE Rx – Tx time difference subframe offset measurement shall be the same antenna as defined in Section 5.1.30 for of the UE Rx – Tx time difference measurement.


	Applicable for
	RRC_CONNECTED



--- End of change ---



Agreement
Endorse the following TP for TS 38.215:

	Reason for change:
	Modify the definition of DL timing drift in clause 5.1.47 to align with the RAN1#114 agreement.

	
	

	Summary of change:
	Add more clarification to the defintion of DL timing drift


	
	

	Consequences if not approved:
	The definition of this new UE measurement is ambiguous



--- unchanged text omitted ---

5.1.47	DL timing drift
	Definition
	DL timing drift measurement is defined as the variation rate of the downlink delay in ppm due to the as estimated service link Doppler as the DL timing to be shifted due to Doppler over the service link associated with over the UE Rx-Tx time difference measurement period.

For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE.


	Applicable for
	RRC_CONNECTED



--- End of change ---


Agreement
Adopt the following TP for TS 38.214:

	
	Reason for change:
	Existing spec TS 38.214 is still pending with bracket on “actual” which is not used so far in the specifications

	
	

	Summary of change:
	The detailed definition of UE Rx – Tx time difference subframe offset as well as the DL timing drift has already been defined in section 5.1.46  and 5.1.47 of TS 38.215. Then, to avoid the duplicated description and potential mismatch, in TS 38.214, it is sufficient to update the spec with simply citation on the offset and timing drift defined in TS 38.215

	
	

	Consequences if not approved:
	Duplicated description and potential mismatch between specs





----------------------------------------TP: Start of TP for TS 38.214 V18.0.0---------------------------
5.1.6.5	PRS reception procedure
<Unchanged parts are omitted>
The UE may be configured to measure and report, via higher layer parameter [undetermined NTN related parameter] subject to UE capability, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID. T, and report the UE shall report the [actual] index difference between the uplink subframe j and closest in time DL subframe i, UE Rx – Tx time difference subframe offset and the DL timing drift due to Doppler over the radio link associated with the UE RX-TX time difference measurement period as described in [7, TS 38.215].
<Unchanged parts are omitted>
--------------------End of TP for TS 38.214 V18.0.0 ---------------------------------




FL recommendation

For next meeting, companies are encouraged to share their views and provide inputs on potential issues discussed within section 6:

Proposal 3 (Qualcomm): For RTT determination in NTN, supports the legacy gNB RX-TX time difference with the following change
·  The start of the uplink subframe #i is determined by the received SRS resource that starts within the subframe. 
· Note: The LMF will use the time stamp of the PRS and the time stamp of SRS to calculate the time difference between the transmission of PRS and the reception of SRS.

Proposal 4 (Qualcomm). 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 DL-RS or SRS for positioning in the subframe
Proposal 2 (vivo):
· 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.



FL recommendation

Companies are also encouraged to provide inputs for RAN1#115 on the range, granularity and bits allocation for the reporting of DL timing drift due to service link Doppler that are appropriate for NR NTN operation in FR1 and FR2-NTN

[bookmark: _Toc102489803]Appendix I: Summary of companies proposals

	TDoc
	Source
	Proposals and observaions

	R1-2308862
	THALES
	Observation 1:
Subframe i  in frame  and subframe j in frame  have absolute subframe numbers, respectively:
 and 

The following formula can be used to characterize/determine the “actual” UE Rx – Tx subframe index difference:  
 


Where  is the system frame number (i.e. SFN) and  is the hyper system frame number (H-SFN)


Proposal 1:
Revise the RAN1#113 agreement on Common TA information to be reported to LMF as follows:
For network verified UE location in NTN common TA information parameters (ta-Common, ta-CommonDrift, ta-CommonDriftVariant) should be reported from gNB to LMF. 

Proposal 2:
UE Rx – Tx subframe index difference defined in section 5.1.46 of TS 38.215 is reported in 10 bits with a value range up to 542 subframes

Proposal 3:
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: )

	
	16 bits


Note: value range is given in unit of corresponding granularity

Proposal 4:
RAN1 to send a LS to RAN2 and RAN3 with the following content:
· UE Rx – Tx subframe index difference definition including its value range, granularity and bit allocation 
· Definition of DL timing drift  including its value range, granularity and bit allocation


	R1-2309092
	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 2:
· 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.


	R1-2309393
	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, 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.  
Proposal 1: Use the existing definition for the UE Rx-Tx time different measurement period in TS 38.133.
We also discussed the definition for gNB Rx-Tx time difference and made the following proposal:
Proposal 2: For gNB Rx-Tx time difference in NTN, gNB reports the gNB Rx-Tx time difference as it is defined in TS 38.215.


	R1-2309505
	CATT
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Observation 1: The variation of common TA should also be considered in calculating the △TA.

Proposal 1: The offset of UE Rx-Tx time difference will be calculated with reported DL timing drift to enhance the accuracy of RTT measurement.
Proposal 2: The common TA drift and drift variation should be reported by gNB to LMF to calculate the RTT between UE and UTSRP based on Alt-1.
Proposal 3: For DL timing drift, it can be obtained by following methods:
· Measured by UE via reference signals or SSBs;
· Calculated by UE based on ephemeris and GNSS.
Proposal 4: The timing drift can also be report to gNB by UE.
Proposal 5: There are 6 bits needed to express the value of timing drift.


	R1-2309599
	OPPO
	Proposal 1: RAN1 to further clarify between Alt-1 and Alt-2. 


	R1-2309737
	Nokia, Nokia Shanghai Bell
	Observation 1: The drift rates associated with the UE RX-TX time difference are total drift rates between subframe #j and subframe #i, where the uplink subframe #j is closest in time to the DL subframe #i received from the TP.
Observation 2: The reporting of the timing drift is uplink signalling and overhead should be minimized.

Proposal 1: The DL timing drift due to feeder link adjustments associated with the UE RX-TX time difference measurement period is reported by the UE. Note: Such DL timing drift is different from reporting the Common TA applied at a given point in time.
Proposal 2: RAN1 to decide that for cases where the sum of the drift rates is below Tq, nothing is reported.
Proposal 3: UE Rx-Tx time difference measurements may be erroneous if the timing drift estimated by the UE exceeds a maximum value. 
Proposal 4: RAN1 to decide on the granularity of the reporting considering the overhead associated with it.
Proposal 5: RAN1 to adopt the TP provided in Annex 1.


	R1-2309851
	Apple
	Proposal 1: For network verifying UE location with the parameter of “UE Rx-Tx time difference offset”, the value range is [-10240, -9698] and [0, 542].

Proposal 2: For network verifying UE location with the parameter of “downlink timing drift”, the value range is [0, 24 ppm] with granularity of 0.1 ppm.


	R1-2309987
	MediaTek Inc.
	Observation 1: No further enhancements needed for Combination of “UE and gNB receive-transmit time difference measurements.
Observation 2: Existing E-CID method can be used to resolve mirror ambiguity without any additional impact for connected measurements, since these measurements are anyway needed for mobility.
Observation 3: The network can determine which side of the orbital plane the UE is from the knowledge of the strongest neighbouring beams based on the neighbour RSRP measurement report.


	R1-2310051
	NTT DOCOMO, INC.
	Proposal 3:
The UE Rx – Tx time difference offset and DL timing drift are reported to the LMF by UE via LPP. These two parameters should be included in the Rel-18 high-layer parameter list.


	R1-2310160
	Qualcomm Incorporated
	Proposal 1: For DL timing drift report, the measurement period of the UE RX-TX time difference is the duration of the received DL subframe #i.

Proposal 2: The DL timing drift report is in the range [-26.5 ppm, 26.5 ppm] and has a granularity of 0.025 ppm.

Proposal 3: For RTT determination in NTN, supports the legacy gNB RX-TX time difference with the following change
·  The start of the uplink subframe #i is determined by the received SRS resource that starts within the subframe. 
· Note: The LMF will use the time stamp of the PRS and the time stamp of SRS to calculate the time difference between the transmission of PRS and the reception of SRS.


Proposal 4. 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 DL-RS or SRS for positioning in the subframe.

Proposal 5: 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.


	R1-2310236
	Ericsson Limited
	Observation 1	As the maximum RTT for LEO is 41.77 ms, the UE Rx-Tx time difference offset for LEO can be represented by using a 6-bit parameter.
Observation 2	As the maximum RTT for GEO is 541.46 ms, the UE Rx-Tx time difference offset for GEO can be represented by using a 10-bit parameter.

Proposal 1	Use an N-bit integer parameter to indicate the UE Rx-Tx time difference offset where N=6 for LEO and N=10 for GEO. FFS: whether to use different parameters for LEO/GEO.



Appendix II: Summary of companies TPs
	R1-2308862		THALES
Proposal 5:
Adopt the following TP for TS 38.215:

	Reason for change:
	Modify the definition of UE Rx – Tx subframe index difference in clause 5.1.46 to align with the RAN1#114 agreement. 

	
	

	Summary of change:
	Modify the measurement definition of UE Rx-Tx time difference offset
· Update measurement naming
· Add more clarification to the defintion
· Add a generic formula to characterise UE Rx – Tx subframe index difference
· Remove the term “actual” and a formula can be used to determine the “actual” UE Rx – Tx subframe index difference


	
	

	Consequences if not approved:
	The definition of this new UE measurement is ambiguous. It does not reflect the RAN1#114 agreement. And the wording used is not consistent with specification language



--- unchanged text omitted ---
5.1.46	UE Rx – Tx time difference offset UE Rx – Tx subframe index difference 
	Definition
	UE Rx – Tx subframe index difference time difference offset is the difference the actual index difference between subframe #j and subframe #i of the subframes used for in NTN to determine the UE receive-transmit time difference along with the UE Rx – Tx time difference measurement as defined in Clause 5.1.30 and the DL timing drift measurement as defined in Clause 5.1.47, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission point (TP) [18].

Subframe i  in frame  and subframe j in frame  have absolute subframe numbers, respectively:
 and 
UE Rx – Tx subframe index difference is given by the following formula:


Where  is the system frame number  and  is the hyper system frame number 

For frequency range 1, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna connectors as defined in Clause 5.1.30 for the UE Rx – Tx time difference measurement. For frequency range 2, the reference point UE Rx – Tx time difference offset measurement shall be the same antenna as defined in Section 5.1.30 for of the UE Rx – Tx time difference measurement.

	Applicable for
	RRC_CONNECTED



--- End of change ---


Proposal 6:
Adopt the following TP for TS 38.215:

	Reason for change:
	Update the definition of DL timing drift in clause 5.1.47 to align with the RAN1#114 agreement.

	
	

	Summary of change:
	Add more clarification to the defintion of DL timing drift


	
	

	Consequences if not approved:
	The definition of this new UE measurement is ambiguous



--- unchanged text omitted ---

5.1.47	DL timing drift
	Definition
	DL timing drift measurement is defined as the variation in μs⁄s due to the Doppler of the round trip delay as estimated  by the UE over the service link as the DL timing  to be shifted due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period.

For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE. 

	Applicable for
	RRC_CONNECTED



--- End of change ---


Proposal 7:
Adopt the following TP for TS 38.215:

--- unchanged text omitted ---

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]: 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]: 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]: 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]: the Tx Transceiver Array Boundary connector.

In NTN, gNB Rx – Tx time difference calculated at uplink time synchronization reference point is reported to the LMF.





--- End of text proposal ---


	R1-2308909		Huawei, HiSilicon:

Proposal 1: Adopt the following TP for TS 38.215 to update the wording of “actual subframe index”:
· reason for change: Editor suggests a suitable specification wording rather than the “actual subframe index” used in the agreement.
· summary of change: Use the specification wording to replace “actual subframe index”.
· consequences if not approved: The description may not be suitable for specification.
· proposed TP:
	TP#1 for TS38.215
*** Unchanged parts are omitted ***
5.1.46	UE Rx – Tx time difference offset
	Definition
	UE Rx – Tx time difference offset is the actual subframe index difference between the subframe #j and the uplink subframe corresponding to the DL subframe #i of the subframes that are used for the UE Rx – Tx time difference measurement as defined in Clause 5.1.30, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission point (TP) [18].

For frequency range 1, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna connectors as defined in Clause 5.1.30 for the UE Rx – Tx time difference measurement. For frequency range 2, the reference point UE Rx – Tx time difference offset measurement shall be the same antenna as defined in Section 5.1.30 for of the UE Rx – Tx time difference measurement.

	Applicable for
	RRC_CONNECTED






Proposal 2: Adopt the following TP for TS 38.215 to clarify the definition of “measurement period”:
· reason for change: it is suggested to clarify the definition of measurement period for DL timing drift reporting during email discussion after RAN1#114.
· summary of change: Define the measurement period as the time duration from uplink subframe #i to uplink subframe #l containing SRS.
· consequences if not approved: The specification is not complete and there is no definition of measurement period in DL timing drift reporting.
· proposed TP:
	TP#2 for TS38.215
5.1.47	DL timing drift

	Definition
	DL timing drift measurement is defined as the DL timing estimated to be shifted due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period., which is the time duration from uplink subframe #i to uplink subframe #l containing SRS.

For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE. 

	Applicable for
	RRC_CONNECTED







	R1-2309151		ZTE
Proposal 1: Adopt the following TP for TS 38.214:
	--------------------TP: Start of TP for TS 38.214 V18.0.0---------------------------
5.1.6.5	PRS reception procedure
<Unchanged parts are omitted>
The UE may be configured to measure and report, via higher layer parameter [undetermined NTN related parameter] subject to UE capability, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID. The UE shall report the [actual] index difference between the uplink subframe j and closest in time DL subframe i, UE Rx – Tx time difference offset and the DL timing drift due to Doppler over the radio link associated with the UE RX-TX time difference measurement period as described in [7, TS 38.215].
<Unchanged parts are omitted>
--------------------End of TP for TS 38.214 V18.0.0 ---------------------------------





	R1-2309737		Nokia, Nokia Shanghai Bell
TP #1 for 38.214 (Clause 6.1.6.5)
Reason for Change: Adding Measurement conditions
Consequences if not approved: unclear specifications

5.1.6.5 PRS reception procedure
<unchanged text is omitted>
The UE may be configured to measure and report, via high layer parameter measureSameDL-PRS-ResourceWithDifferentRxTxTEGs subject to UE capability, UE Rx-Tx time difference measurements with the same UE Tx TEG using up to 8 different UE RxTx TEGs. The high layer parameter measureSameDL-PRS-ResourceWithDifferentRxTxTEGs applies to all DL PRS positioning frequency layers.
The UE may be configured to measure and report, via higher layer parameter [undetermined NTN related parameter] subject to UE capability and subject to fulfilling the measurement conditions, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID. The UE shall report the [actual] index difference between the uplink subframe j and closest in time DL subframe i, and the DL timing drift due to Doppler over the radio link associated with the UE RX-TX time difference measurement period as described in [7, TS 38.215]. The measurement conditions are given by a minimum and a maximum timing drift value. The minimum drift value is given by Tq fromTable 7.1.2.1-1 of TS 38.133 [ref] and the timing drift value does not need to be provided if the value is below that minimum value. The maximum value is provided by RAN through higher layer signaling. The maximum value indicates that the UE Rx-Tx time measurements may be erroneous.

The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.
<unchanged text is omitted>


	R1-2310051		NTT DOCOMO, INC.

Proposal 1:
Adopt the following TP for TS38.214 clause 5.1.6.5. 
	-------------------------------------------- TP for 38.214 5.1.6.5-------------------------------------------------------------
<unchanged part omitted>
The UE may be configured to measure and report, via higher layer parameter [undetermined NTN related parameter] subject to UE capability, UE Rx-Tx time difference measurements on a PRS resource associated with a dl-PRS-ID. The UE shall report the [actual] index difference which represent the absolute number of subframes between the uplink subframe j and UL subframe i, where UL subframe j is and closest in time with DL subframe i, and the DL timing drift due to Doppler over the radio link associated with the UE RX-TX time difference measurement period as described in [7, TS 38.215].
<unchanged part omitted>
-------------------------------------------------END OF TP------------------------------------------------------------



Proposal 2:
Adopt the following TP for TS38.215 clause 5.1.46. 
	Definition
	UE Rx – Tx time difference offset is the actual index difference which represent the absolute number of subframes between subframe #j and subframe #i of the subframes used for the UE Rx – Tx time difference measurement as defined in Clause 5.1.30, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission poin (TP) [18]. 

For frequency range 1, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna connectors as defined in Clause 5.1.30 for the UE Rx – Tx time difference measurement. For frequency range 2, the reference point UE Rx – Tx time difference offset measurement shall be the same antenna as defined in Section 5.1.30 for of the UE Rx – Tx time difference measurement.

	Applicable for
	RRC_CONNECTED




	R1-2310236		Ericsson 
Proposal 2	RAN1 to adopt the proposed corrections for Clause 5.1.46, 5.1.47 and 5.2.3 of TS 38.215.

TP for TS 38.215 Clause 5.1.46:

[bookmark: _Toc145501659]5.1.46	UE Rx – Tx time difference offset

	Definition
	UE Rx – Tx time difference offset is the index difference  between subframe #j and subframe #i of the subframes used for the UE Rx – Tx time difference measurement as defined in Clause 5.1.30, where uplink subframe #j is the closest in time to the DL subframe #i received from a transmission point (TP) [18].  and  are the subframe numbers,  and  are the system frame numbers,  and  are the hyper system frame numbers for subframe #j and #i, and  when  and  otherwise.

For frequency range 1, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna connectors as defined in Clause 5.1.30 for the UE Rx – Tx time difference measurement. For frequency range 2, the reference point for UE Rx – Tx time difference offset measurement shall be the same antenna as defined in Section 5.1.30 for the UE Rx – Tx time difference measurement.

	Applicable for
	RRC_CONNECTED



TP for TS 38.215 Clause 5.1.47

5.1.47		DL timing drift

	Definition
	DL timing drift measurement is defined as the DL timing estimated to be shifted due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period given by [min(TUE-TX, TUE-RX), max(TUE-TX, TUE-RX)] where TUE-TX and TUE-RX are defined in Clause 5.1.30.

For frequency range 1, the reference point for the DL timing drift measurement shall be the Rx antenna connector of the UE. For frequency range 2, the reference point for the DL timing drift measurement shall be the Rx antenna of the UE. 

	Applicable for
	RRC_CONNECTED



TP for TS 38.215 Clause 5.2.3

	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 calculated at the uplink time synchronization reference point [5] is reported.
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