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1. [bookmark: _Ref513464071]Introduction
RAN1 Task
In RAN2#121b-e, the following working assumption was made.
	Working assumption:
It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN


Based on the agreement, the LS (R1-2304332) was sent to RAN1. 
The following questions are asked by RAN2 in the LS. The LS is also shown in Appendix in this document.
Q0: RAN2 would like to kindly request RAN1 to confirm whether they have any concern on the above working assumption.
Q1: Are beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) error sources for DL-AOD positioning?
Q2: Are DNU flag(s) for TRP/UE positioning measurements needed or not?
The following guidance has been provided by the RAN1 chairman.
	RAN2 requesting RAN1 input on RAT-dependent positioning integrity. Discussion on response LS to be handled in agenda item 9.5. To be moderated by Fumihiro (IDC).


In section 5, proposals are made based on the views presented by companies. The draft LS reply will be written based on the agreed proposals.
2. Background information
The following table was captured in TR 38.859 as the result of the study where the table captures error sources and identified candidate(s) for the distribution of each error source.
Table 1 “Table 6.1.1-2: Identified candidates for distributions to model the errors due to different error sources” from TR 38.859
	Error source
	Candidate(s) for distribution for error source

	Timing measurement errors (NOTE 1, 2, 3)
	Gaussian distribution

	Inter-TRP synchronization errors
	-	Uniform distribution (NOTE 4)
-	Gaussian distribution

	TRP location error (e.g., NR-TRP-LocationInfo in [16])
	-	Uniform distribution (NOTE 5)
-	Gaussian distribution

	TRP location error (e.g., Geographical coordinates in [17])
	-	Uniform distribution
-	Gaussian distribution

	ARP location error (e.g., ARPLocationInformation in [17])
	-	Uniform distribution
-	Gaussian distribution

	NOTE 1: Timing measurement errors are applicable to RSTD, RTOA and UE/gNB Rx-Tx time difference measurements.
NOTE 2: It is assumed that the timing measurement error is associated with the first path.
NOTE 3: It is assumed that the timing measurement error contains TEG related TX/RX timing error if the TEG related information is provided
NOTE 4: This may already be consistent with the uncertainty related to NR-RTD-Info in [16].
NOTE 5: This may already be consistent with the uncertainty related to NR-TRP-LocationInfo in [16].


Checkpoints for email discussion
Tentative checkpoints regarding the assigned email discussion can be found below.
TBD
3. Suggested proposals for approval and discussionfor online discussion on May 23
The agreed proposals will be used as baseline for the LS reply.
For Q0 (RAN2 working assumption)
Moderator’s proposal #1-1
· From RAN1’s perspective, no concerns are identified for the RAN2 working assumption “It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN”
For Q1 (Beam related information as error sources)
Moderator’s proposal #2-1
· Regarding whether beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) are error sources or not, RAN1 maintains the conclusion made in RAN1#111, “RAN1 could not reach consensus on whether beam information (NR-TRP -BeamAntennaInfo) and boresight direction of DL PRS (NR-DL -PRS -BeamInfo) are error sources or not for DL-AoD for UE -based positioning integrity mode.”, where the definition of “UE-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857.
For Q2 (Application of DNU flags for TRP/UE positioning measurements)
Moderator’s proposal #3-2
· From RAN1’s perspective, DNU flags can be used for TRP/UE positioning measurementsmay be beneficial for some positioning methods. Specification impact(s) of DNU flag(s) can be discussed in RAN2. As agreed in RAN1#110b-e, from RAN1 perspective, study of the application of DNU flag for determination of positioning integrity is within the scope of RAN2 discussion.

4. Issues for discussion
Issue #1 : Confirmation of RAN2 working assumption
Summary of Discussions
Proposals from companies can be summarized as follows.
· RAN1 does not have any concerns for the working assumption : [2, 3, 4, 5, 6, 8]
· RAN1 has a concern for the working assumption : [7] (Additional complexity required for UE and network)
The concern raised from [7] is that the UE or TRP may need to deliver additional information related to error sources to assist the LMF to derive error source distribution. The views expressed from [2, 3, 4, 5, 6, 8] are that there is no need to introduce the measurement error reporting enhancement for LMF-based integrity. Based on the majority view the following proposal is proposed.
[bookmark: _Hlk135760733]Moderator’s proposal #1-1
From RAN1’s perspective, no concerns are identified for the RAN2 working assumption “It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN”
Companies views
	Company
	Support/Disagree
	Reasons (Please provide an alternate proposal if there’s a concern about the proposal)

	CATT
	Support
	

	vivo
	Support
	

	ZTE
	Support
	

	Huawei, HiSilicon
	Support, but
	Our understanding is that it effectively means that anything pertaining to measurement error that RAN1 discussed (including LMF-based integrity) during SI will not be specified in RAN, except from DNU flag

	Samsung 
	Support
	

	Qualcomm
	Support
	

	Moderator
	
	@Huawei, HiSilicon, Yes. If RAN2 confirms the working assumption, implication is that the details related to measurement distribution will be determined internally at the LMF.

Moderator’s proposal #1-1 looks agreeable and it will be presented online. Thank you very much for your comments. 

	Ericsson
	concerns
	Apologies for the late reply. Our concern is that this may lead the LMF to request measurements only for the purpose of building statistics, thus increasing the measurement frequency.  



Issue #2 : Beam related information as error sources for DL-AoD positioning
Background
RAN2 asked whether beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) are error sources for the DL-AoD positioning method.
Summary of proposals
The proposals from the companies can be summarized as follows.
· Inform the conclusion made in RAN1#111 to RAN2 : [2, 4, 5, 7, 8, 9]
· Boresight direction is an error source : [6]
It should be noted that the following conclusion was made in RAN1#111.
	Conclusion
· RAN1 could not reach consensus on whether beam information (NR-TRP -BeamAntennaInfo) and boresight direction of DL PRS (NR-DL -PRS -BeamInfo) are error sources or not for DL -AoD for UE -based positioning integrity mode.
Note: Definition of “UE -based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857


One company [6] identifies boresight direction as an error source. It is pointed out in [9] that distribution of the beam related information error sources is not clear. The situation has not changed since the study item phase. Thus the following proposal is made.
Moderator’s proposal #2-1
Regarding whether beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) are error sources or not, RAN1 maintains the conclusion made in RAN1#111, “RAN1 could not reach consensus on whether beam information (NR-TRP -BeamAntennaInfo) and boresight direction of DL PRS (NR-DL -PRS -BeamInfo) are error sources or not for DL-AoD for UE -based positioning integrity mode.”, where the definition of “UE-based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857.
Companies views
	Company
	Support/Disagree
	Reasons (Please provide an alternate proposal if there’s a concern about the proposal)

	CATT
	Support
	

	vivo
	Support
	

	ZTE
	OK
	We prefer more clearly to say ‘ not as an error source in RAN1’. 

	Huawei, HiSilicon
	Support.
	

	Samsung 
	Support 
	We agree to maintain the conclusion in RAN1#111 if companies do not want to further discuss this issue.

	Qualcomm
	
	In our view it is quite clear that both Beam Bore-Sight Direction and Beam Antenna Information are indeed error sources in the assistance data for UE-based DL-AoD, because the UE computes the position using this assistance data. Companies have been reluctant to agree to it as an error source because of perceived difficulties in modeling this error source and its distributions, rather than because it is not actually an error source. We believe that error overbounding approaches can be used to overcome these perceived difficulties. 

	Moderator
	
	@Qualcomm, this issue has been discussed during the study item and the conclusion was drawn since we could not reach consensus. Since the situation has not changed and the majority of companies prefer to maintain the conclusion made during the SI, the moderator’s recommendation is to present Proposal #2-1 during the online discussion. 

	Ericsson
	support
	



Issue #3 : DNU flag(s) for TRP/UE positioning measurements
Background
RAN2 asks if DNU flag(s) for TRP/UE positioning measurements are needed.
Summary of proposals
It is stated in [9] that DNU may not be needed if the RAN2 working assumption is confirmed. In [2], it is pointed out that RAN1 made an agreement that application of DNU flag(s) to error sources is within RAN2 scope. In addition, DNU flag(s0 may not be generated by the UE or gNB since true value of the measurement error may not be known. In [4,5, 6], it is proposed that DNU flag(s) for error sources can be issued internally in the LMF. It is pointed out in [7] that the conditions for setting DNU flag(s) are not clear.
It should be noted that the following agreement was made in RAN1#110b-e.
	Agreement
From RAN1 perspective, study of the application of DNU flag for determination of positioning integrity is within the scope of RAN2 discussion.


Evaluation results are shown in [3] to demonstrate that measurements from different TRPs may have different influence on positioning/integrity results. Based on the observation from the evaluation results, it is proposed to support to report DNU flag(s) in the measurement report by the UE or TRP. It is proposed in [8] that DNU flag(s) may be issued by the UE to indicate whether the first path timings across DL-PRS resources are aligned in time when multiple first path RSRPPs are reported.
Proposals from companies can be summarized as follows.
· It is up to LMF implementation: [4, 5, 6, 7]
· Discuss within RAN2 : [2]
· Depends on whether the RAN2 working assumption is confirmed or not : [9]
· TRP or UE should include DNU flags in the measurement report to the LMF : [3]
· UE can use DNU flags to indicate alignment status of first path timings : [8]
Since RAN2 asked about whether DNU flags are needed for TRP/UE positioning measurements, the moderator proposes to mention about potential benefits for DNU flags. Please provide views in the comment section.
Moderator’s proposal #3-1
From RAN1’s perspective, DNU flags for measurements may be beneficial for some positioning methods. As agreed in RAN1#110b-e, from RAN1 perspective, study of the application of DNU flag for determination of positioning integrity is within the scope of RAN2 discussion.
Companies views
	Company
	Support/Disagree
	Reasons (Please provide an alternate proposal if there’s a concern about the proposal)

	CATT
	
	The first sentence says “From RAN1’s perspective, DNU flags for measurements may be beneficial for some positioning methods”. We assume it is obvious that it DNU flags can be provide correctly for measurements, the information may be beneficial. On the other hand, if the DNU flags are not provided correctly, it may result worse performance for integrity monitoring. Thus, we suggest making this clear when providing the response back to RAN2. 

From RAN1’s perspective, DNU flags for measurements, if they are provided correctly by the UE or TRP, may be beneficial for the positioning integrity of some positioning methods. However, RAN1 has not identified methods that can be used to ensure the DNU flags for measurements can be provided correctly. As agreed in RAN1#110b-e, from RAN1 perspective, study of the application of DNU flag for determination of positioning integrity is within the scope of RAN2 discussion.


	vivo
	
	We think “From RAN1’s perspective, DNU flags for measurements may be beneficial for some positioning methods” can be removed, in addition, if left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN was confirmed, why DNU needs to provide to LMF by UE?

	ZTE
	Acceptable
	We disagree with CATT’s revision. If TRP/UE can report DNU flag, it should be a correct report from gNB/UE side. Otherwise, gNB/UE can select not to report such information. It is noted, every information incorrectly reporting has not benefit or even cause worse performance, but we won’t discuss such kind of case. 
It is definitely beneficial if TRP/UE can report DNU flag since the receiver/measurement side can get more measurement information than LMF, such as first path misalignment as [8] mentioned, Los/Nlos status if a UE/TRP doesn’t support the los/nlos indication reporting. By the DNU flag report, LMF can just easily skip some TRPs with DNU=true for integrity calculation. 

	Huawei, HiSilicon
	Disagree
	At least from our side, the first path timing alignment should be typical use to issue the DNU flag, which should be explicitly mentioned when claiming benefit of DNU flag.

	Samsung 
	
	Share a similar view with vivo and ZTE and suggest to remove the first sentence. In our perspective, we do not think the UE and/or TRP have the capability to provide DNU flag based on the measurement. If UE and TRP can determine the measurement results are DNU or not, it can drop the measurement results directly other than report them.

	Qualcomm
	
	Remove the 1st sentence; we support the second sentence.

	
	
	



Moderator’s summary of Round 1 discussion
The views presented by ZTE and Huawei, HiSilicon are that DNU should be issued by the UE/TRP for measurements. The details of the measurements to which DNU flag(s) can be applied may not be agreeable, so the moderator would like to rephrase the first sentence that can answer the question from RAN2.
The comment from CATT raises a concern whether benefits for DNU flag(s) are clear and whether DNU flag(s) can be issued correctly by the UE or TRP.
The comment form vivo is related to potential specification impacts of DNU flag(s). The view presented by ZTE and Huawei, HiSilicon is that confirmation of the working assumption and the use of DNU flag(s) are separate issues.
The majority seems to be ok with keeping the 2nd sentence in Moderator’s Proposal #3-1.
To Samsung : The purpose of DNU flag for measurements is to indicate whether the measurement can be used for determination of positioning integrity. Even when DNU is turned on, the associated measurements can still be used for determination of location information.
Round 2 discussion
The question form RAN2 asks “Are DNU flag(s) for TRP/UE positioning measurements needed or not?”. Overall, it seems like there are no concerns for assigning DNU flag(s) to TRP/UE positioning measurements. The contentious issue is whether it should be specified or not, which can be dealt with in RAN2. 
The modified proposal is presented below. Please note that the first sentence in the proposal does not imply any specification impacts. Specification impacts DNU flags can be discussed in RAN2, which is clarified in the second sentence in the proposal. The third sentence is kept to maintain the RAN1’s view from the SI.
Moderator’s proposal #3-2
From RAN1’s perspective, DNU flags can be used for TRP/UE positioning measurementsmay be beneficial for some positioning methods. Specification impact(s) of DNU flag(s) can be discussed in RAN2. As agreed in RAN1#110b-e, from RAN1 perspective, study of the application of DNU flag for determination of positioning integrity is within the scope of RAN2 discussion.
Companies views
	Company
	Support/Disagree
	Reasons (Please provide an alternate proposal if there’s a concern about the proposal)

	Ericsson
	Changes needed.
	We think that from RAN1 we do not see any concern for ran2 to discuss DNU flags, but we cannot say if they should be used.  We prefer to remove the first sentence altogether, or say something like “RAN1 leaves the use of DNU flags up to RAN2, and specification impact of DNU flags can be discussed in RAN2.” 


	Lenovo
	Support
	RAN2 has asked RAN1’s input on the need for DNU flags for measurement error, and we therefore tend to support the Moderator’s proposal#3-2 since the first sentence directly answers RAN2’s question.

	ZTE
	Support
	As we mentioned, TRP/UE can get more measurement information than LMF, such as first path misalignment  Los/Nlos status if a UE/TRP doesn’t support the los/nlos indication reporting. Definitely, DNU flag is feasible from RAN1 perspective as FL suggested. 
If we remove the first sentence, we kick off the ball back to RAN2. It sounds weird that other groups ask us something but RAN1 doesn’t feed anything back. 

	vivo
	
	In SI, RAN 1 concludes the study of the application of DNU flag is within RAN2 scope, and RAN2 drops all RAN1 study for the measurement error source bound distribution, and up to LMF implementation. So, compared to the current response, we prefer DNU flag is not used for TRP/UE positioning measurements in Rel-18

	Moderator
	
	Thank you very much for your inputs. Given the current status, I’d like to propose Moderator’s proposal #3-2 to be treated online. 



Other proposals
The moderator would like to note the following proposal in a contribution. It is not treated in the discussion for Issue #1 through Issue#3 since it may not be related to answers for the questions from RAN2.
	[7]
	Proposal 2 RAN1 should advise RAN2 to specify measurement error distribution parameters reporting by the TRP/UE.


Companies views
	Company
	Comment
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6. Appendix : R1-2304332, “LS on error source distributions”
“1. Overall Description:
During the RAN2#121-bis-e meeting discussion on RAT-dependent positioning integrity, RAN2 has made the following working assumption on LMF-based RAT-dependent integrity:
Working assumption:
It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN
RAN2 would like to kindly request RAN1 to confirm whether they have any concern on the above working assumption. In addition, RAN2 also has two questions to RAN1:
Q1: Are beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) error sources for DL-AOD positioning?
Q2: Are DNU flag(s) for TRP/UE positioning measurements needed or not?
2. Actions
To RAN1
ACTION: 	RAN2 respectfully asks RAN1 to provide the feedback on the two questions and indicate whether they have any concern on the working assumption.”

7. Summary of proposals, observations and LS reply from contributions for RAN1#113
[2, CATT]
Proposal 1: Confirm RAN2’s working assumption: “It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN”, and ask RAN2 also to take the response in RAN1’s LS R1-2304147 into consideration.
Proposal 2: For RAN2’s question: “Q1: Are beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) error sources for DL-AOD positioning?”, provide the following response: 
· During Rel-18 SI, the following conclusion was drawn in RAN1#111 regarding beam information as an error source, and RAN1 has no intention of revisiting this discussion during Rel-18 WI. 
	Conclusion
· RAN1 could not reach consensus on whether beam information (NR-TRP-BeamAntennaInfo) and boresight direction of DL PRS (NR-DL-PRS-BeamInfo) are error sources or not for DL-AoD for UE-based positioning integrity mode.


Proposal 3: For RAN2’s question: “Q2: Are DNU flag(s) for TRP/UE positioning measurements needed or not?”, provide the following response: 
· During Rel-18 SI, RAN1 made the agreement in RAN1#110bis-e that “From RAN1 perspective, study of the application of DNU flag for determination of positioning integrity is within the scope of RAN2 discussion.”
· TRP/UE provide positioning measurements in accordance with RAN4's performance requirements concerning the measurement accuracy and measurement delays. However, it is challenging for TRP/UE to provide reliable DNU flag(s) for positioning measurements since the true values of the measurements are unknown to TRP/UE.

[3, ZTE]
Proposal 1: Beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) is not the error sources for DL-AOD positioning.
Proposal 2: DNU flag is needed for TRP/UE positioning measurements, it can be reported along with the measurement results per TRP basis.
Proposal 3: RAN1 has no concern on RAN2’s working assumption. If the working assumption is confirmed, RAN1’s understanding is that how to determine the standard deviation) for the overbound Gaussian distribution for the measurement error sources has not any spec impact.
[4, InterDigital]
Proposal 1: From RAN1’s perspective, no concerns are identified related to RAN2’s working assumption, “It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN.”
Proposal 2: Regarding whether beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) are error sources or not, RAN1 should maintain the conclusion made in RAN1#111, “RAN1 could not reach consensus on whether beam information (NR-TRP -BeamAntennaInfo) and boresight direction of DL PRS (NR-DL -PRS -BeamInfo) are error sources or not for DL-AoD for UE -based positioning integrity mode.” where the definition of “UE -based positioning integrity mode” can be found in Table 9.4.1.1.1 in TR 38.857.
Proposal 3: From RAN1’s perspective, DNU flag(s) for TRP/UE positioning measurements can be applicable for computation of integrity and they can be issued within the LMF without any impact to specification.
[5, OPPO]
Proposal 1: RAN1 answers the Q1 as follows:
· RAN1 did study whether beam-related information are error sources for DL-AoD, however RAN1 could not reach consensus on this issue.
Proposal 2: RAN1 answers the Q2 as follows:
· DNU flag(s) for TRP/UE positioning measurements are not needed. The LMF can determine whether the received TRP/UE positioning measurements can be used for integrity.
Proposal 3: RAN1 has no concern on the working assumption made by RAN2.
[6, Samsung]
Proposal 1: RAN1 confirms the working assumption for the decision method for bound distribution of error sources.
Proposal 2: The definition for “DNU” in GNSS can be reused for RAT dependent positioning. And the determination method for DNU flag should left to LMF implementation.
 Proposal 3: Boresight direction of DL PRS can be identified as an error source for DL-AoD in UE-based positioning integrity mode. However, beam information of DL PRS should not be identified as an error source considering that it is difficult to establish a unique model based on power and angle information provided by NR-TRP-BeamAntennaInfo.
[7, Ericsson]
1. Acquisition of the measurement error distribution parameters by LMF implementation will increase overhead both in signaling and reporting, as well as increase TRP and UE implementation complexity due to the need for integrity-specific measurements. 
RAN1 should not confirm the RAN2/RAN3 working assumption
RAN1 should advise RAN2 to specify measurement error distribution parameters reporting by the TRP/UE. 
Regarding the question from RAN2 on beam information as an error source, quote the conclusion from RAN1#111. 
Regarding the question from RAN2 on  DNU flags for TRP/UE positioning measurements, do not support the inclusion of DNU flags on TRP/UE measurements. 
[8, Huawei, HiSilicon]
Proposal 1: RAN1 confirms no concern on the working assumption.
Proposal 2: The beam boresight direction and beam antenna information may be subject to error, but RAN1 cannot conclude the error distribution.
Proposal 3: The DNU flag can be used at least for DL-AoD to indicate whether the first path timings across DL-PRS resources from a TRP are aligned in time when multiple first path RSRPPs are reported.
[bookmark: _Hlk134636213]Proposal 4: Adopt the draft reply LS in the Appendix.
