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In RAN1#121b, the following LS was sent by RAN2 and received by RAN1 to inquire details about error sources and details related to determination of integrity [1]. 
	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?


In this contribution, we discuss replies for the questions asked by RAN2 in [1].
Discussion
Concerns from RAN1 for RAN2’s working assumption
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


Regarding the working assumption, RAN2 asks RAN1 the following question.
	RAN2 would like to kindly request RAN1 to confirm whether they have any concern on the above working assumption.


In the RAN2 moderator’s summary in [2], it is discussed whether the UE or gNB should report additional information related to measurement error to the LMF to assist the LMF to determine the details of the bound distribution. During the discussion in RAN2#121b-e, it was concluded that it is up to the LMF to determine the details of the distribution of the bound for measurement error sources, based on the measurement results reported by the UE and/or gNB. The working assumption made in RAN2 essentially implies that there is no specification impact to support determination of the bound distribution by the LMF. 
From RAN1’s perspective, necessary operations on measurement results required for determination of integrity can be performed by the LMF. At this point, necessity of UE or gNB processing measurement results is not clear. Metrics the UE or gNB should report to the LMF are also not clear. Thus, the following proposal is made.
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.”
Beam information as an error source
The following question has been asked by RAN2.
	Q1:  Are beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) error sources for DL-AOD positioning?


Whether beam related information (Beam Bore-Sight Direction and Beam Antenna Information) is an error source or not has been discussed in RAN1 during a study item extensively [3]. The following conclusion has been 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


The contentious point of the discussion in RAN1 during the study item was whether erroneous beam related information can be distributed by the network. Currently, in TS 37.355 [4], there is no uncertainty information related to beam related information. Thus, from our perspective, there are no additional information based on which RAN1 can build an argument on top of the extensive discussion made in RAN1. Therefore, the conclusion made during the study item should be maintained.
Proposal: 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.

DNU flag for measurements
The following question has been asked by RAN2. 
	Q2: Are DNU flag(s) for TRP/UE positioning measurements needed or not?


It should be noted the following agreement related to the discussion about DNU has been 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.


The DNU flag in the question from RAN2 is related to computation of integrity; DNU indicates that the measurement should not be used for computation of integrity since it may not be reliable. However, even when  the DNU flag is turned on, the UE or LMF can use the associated measurements for positioning purpose. 
If DNU flag is needed for derivation of positioning integrity, it may be issued either by LMF, UE or gNB. For example, the UE or gNB may include a DNU flag in the measurement report. On the other hand, how the UE or gNB determines the DNU flag may be up to implementation. From our perspective, since RAN2 made the working assumption that measurement error can be processed internally at the LMF to determine the distribution for the bound for error sources, DNU for positioning measurement can also be issued within the LMF and generation of DNU flag within the LMF can be transparent to the specification. Thus the following proposal is made.
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.
Conclusion.
In this contribution, the following proposals and observations are made. The draft LS reply is shown in our companion contribution [4].
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.
Reference.
[1] R1-2302282 (R2-2304563), “LS on the RAT-dependent positioning integrity,” OPPO, RAN2#121b-e, April. 2023.
[2] R2-2304193, “Summary of AI 7.2.3 on RAT-dependent integrity, ” vivo, RAN2#121b-e, April, 2023.
[3] R1-2212793, “FL summary #3 on integrity of RAT dependent positioning techniques, ” InterDigital, RAN1#111, Nov., 2022.
[4] R1-2305122, “Draft Reply LS to RAN2 on the RAT-dependent positioning integrity,” InterDigital, RAN1#113, Incheon, Korea, May, 2023.




