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Introduction
In the WID, [1], for ePos the following objective was added at RAN#91 and was completed: 
· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]
In this contribution, we provide a summary of the maintenance for information reporting from UE and gNB for multipath/NLOS mitigation proposed by companies in contributions [2]-[13]. We also make some initial proposals to facilitate RAN1 discussion. This document also provides the summary of the following email discussion in RAN1#108-e: 
[108-e-R17-ePos-05] Email discussion for maintenance on potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation – Ryan (Nokia)
Overview of proposals in contributions
The following list of proposed enhancements/areas was identified based on submitted contributions [1]-Error! Reference source not found.:
1. LoS/NLoS Indicator Values and Capabilities 
2. LoS/NLoS Indicator Reporting 
3. Additional Paths for DL-AoD
4. RSRPP Related Discussion
5. Text Proposals
6. Others 
Issues for discussion 
Issue #1: LoS/NLoS Indicator Values and Capabilities
One issue discussed by many companies is the detailed values of the LoS/NLoS indicator. During RAN1#107-e the following agreement was reached: 
Agreement
· Support the following two options of values for LoS/NLoS indicator reporting from UE/TRP: 
· Soft values: [0, 0.1, …, 0.9, 1] (in steps of 0.1) 
· Hard values: [0, 1] 
· The values correspond to the likelihood of LoS, with a value of 1 corresponding to LoS and a value of 0 corresponding to NLoS

In this section we list the specific proposals from other companies related to this topic. We list the most relevant proposals here: 
· [3]
· Proposal 1: For UE’s capability to support reporting LoS/NLoS indicator,
· Support component 1 candidate value {hard value, both hard value and soft value}.
· [6]
· Proposal 2: Set the value range of LoS/NLoS indicators which are provided by LMF to UE for UE-based positioning to be the same as that of UE-assisted positioning..
· [8]
· Proposal 1: Do not introduce an individual UE capability for soft and hard values of LoS/NLoS indicators.
· Proposal 2: Do not introduce an individual UE capability for resource-specific and TPR-specific LoS/NLoS indicators.
· [10]
· Proposal 1: A UE capability supporting both soft and hard value reporting is not supported.
· [12]
· Proposal 1: The support of soft LOS/NLOS indication or hard LOS/NLOS indication is based on UE capability. 
Round #1 Discussion
Feature Lead View
The views on this topic are quite diverse. With that in mind we can consider this proposal which was discussed at the last meeting as a starting point

Proposal 1.1-A
· During RAN1#108-e select one of the following alternatives: 	
· Alt 1. UE capabilities are introduced for soft value, hard value, and both. 
· Alt 2. UE capabilities are introduced for soft value and hard value. 
· Alt 3. Only a single UE capability is introduced for LoS/NLoS indicators (i.e., no differentiation between soft and hard value support).

Companies views:
	Company Name
	Comments

	ZTE
	Either Alt 1 or Alt 2 is fine.  If Alt 2 is eventually supported, it should be clarified that UE can 
support hard value if it reports soft value. 

	Huawei, HiSilicon
	Our preference is Alt. 3, but we can live with Alt.1 and Alt.2.

	Vivo
	Alt1 is preferred. We think no matter a UE is supportive of hard value only or soft value, it can first identify whether a measurement is LoS or NLoS, then UE supportive of soft value type can further report the soft value to indicate the probability. Therefore a capability for both soft and hard value is needed.

	Qualcomm
	Alt. 1

	InterDigital
	Our understanding is aligned with Alt. 2 and we support Alt. 2. As the above agreement suggests there are two types of indicator, soft and hard indicator. Our understanding was that there are two separate UE capabilities, one for soft and another for hard indicator. We don’t understand Alt. 1 where a UE can support both hard and soft indiators when the soft indicator already contains 0 and 1, i.e., hard indicator. Two UE capabilties should be sufficient.

	CATT
	Support Alt.1 or Alt.3.

	Intel 
	OK with Alt 1

	LGE
	We are agree with Alt.2.
We have a concern about ‘both’ in Alt.1. For example, if RAN1 agrees Alt.1 and UE reports capability with ‘both’. And then, UE report 0.3 for soft value and 0 for hard value. We think the reported soft value already imply the value of hard value. That is, LMF dose not expect the hard value can be reported as ‘1’ when 0.3 is reported for soft value. In the point of view, we cannot the understand consideration of supporting ‘both’.

	China Telecom
	We are agree with Alt.2. We think if the soft value is supported, the hard value is obviously supported by the UE. We don’t know why the value ‘both’ is needed, it’s just for indicating the UE can report either the two kind indication according to the demand? We think the motivation needs to be clarified.

	Nokia/NSB
	While we prefer Alt. 3 we can compromise to Alt. 1 but Alt. 2 is unacceptable. It is technically incorrect to say that hard value of 0 = soft value of 0. Hard value of 0 means the UE thinks it is more likely than not that it is NLOS but soft value of 0 means the UE is very confident that it is NLOS.  

	Ericsson
	OK with alt2 and alt3.  We agree that the meaning of “0” in soft and hard value is different. In our view, alt2 simply means that the UE can produce two types of LOS, and there may be one test attached each capabilities. Alt 1 is not needed, since “both”  is signaled in alt2 if both of the soft and hard value capabilities are signalled. 

	Fraunhofer
	Not sure both soft and hard are needed.
Fine with Alt. 2 with following modification: UE capabilities are introduced either for soft value or hard value (a UE cannot support soft and hard values). Our view is that overcomes the issue pointed out by Nokia.

	OPPO
	Our first preference is Alt 2. 
But can live with Alt 1.
Alt3 is not acceptable

	Xiaomi
	Prefer Alt 2


. Round #2 Discussion
Feature Lead View
It seems challenging to make progress. A slight majority seem to be okay with Alt 1 while some companies raise some concerns. One concern was what happens if the UE reports hard and soft values at the same time. I think we could add a note to clarify that this behvaior is not desired (at least in FL understanding no company is proposing this). 

Proposal 1.1-B
· For LoS/NLoS indicators, UE capabilities are introduced for soft value, hard value, and both. 
· Note: Both does not imply that the UE can report both hard and soft values for the same association (e.g., PRS resource) in the same time stamp. 	

Companies views:
	Company Name
	Comments

	Qualcomm
	OK

	ZTE
	OK

	Xiaomi
	Fine with proposal 1.1-B

	LGE
	According to result of previous round, it can be seen that proponents for Alt.1 are 6, for Alt.2 are 9 and for Alt.3 are 4 respectively. We think that majority view seems Alt.2 not Alt.1. In addition, Alt. 2 does not introduce the confusion like a Alt.1. So, we prefer to make the proposal based on Alt.2 instead of Alt.1 and then some notes needs to be added if there are requests from proponents for Alt.1.

	CATT
	OK

	Huawei, HiSilicon
	OK

	Fraunhofer
	If a UE can support both soft and hard values then we assume the LMF will need to configure the UE with either soft or hard channel state indicator reporting. If the indicator is either soft or hard this issue is resolved by capability signalling. What is also still unclear, when a UE/TRP supports soft indicators why will hard indicators be of any interest for the LMF!

Our preference is still Alt.2, we are okay with Alt.1 once the reporting behaviour is clarified when “both” is supported. For example with the following modifications on the FL proposal:
Modified Proposal 1.1-B
· For LoS/NLoS indicators: soft value, hard value, and both are introduced for TRP or UE (subject to capability). 
· the LMF configures the UE/TRP with soft or hard LoS/NLoS indicator reporting if both indicators are supported
· Note: Both does not imply that the UE/TRP can report both hard and soft values for the same association (e.g., PRS/SRS resource) in the same time stamp. 


	InterDigital
	When the agreement is made in RAN1#107e, the understnading (at least from our side) was that the capability of returning soft or hard value is determined by the implementation within the UE, i.e., a LOS/NLOS detection algorithm implemented by the UE determines granurality of the indicator. Thus, we have different understanding from Nokia’s comment during the 1st round “Hard value of 0 means the UE thinks it is more likely than not that it is NLOS but soft value of 0 means the UE is very confident that it is NLOS.” 

Our understanding is that hard/soft values do not correspond to confidence level of the indicator, but it corresopnds to limination of implementation by the UE. For example, hard value of 0 means the UE is forrced to make a hard decision of NLOS due to the algorithm it is using.

This is why we are having difficulties understanding the motivation of Alt 1. Can proponents of supporting “both” explain benefits of supporting “both”? We could not find a clear answer for this during this meeting or last meeting at UE capability session. The reference [3] is the only contribution that explains the use case for supporting “both”.

In addition, the proposal mentioned by Fraunhofer is another reason we should proceed with Alt. 2. If “Both” are supported, the discussion related to reporting behavior arises. For example, whether the network can change reporting type (hard/soft), whether the UE can request to report hard/soft indicator, etc. 

Finally, we want to clarify that the number of capabilities under each alternative is as follows : 
Alt. 1 : 3, {soft, hard, both}
Alt. 2 : 2, {soft, hard}
Alt. 3 : 1

We also understand that this discussion is limited to UE-assisted positioning.

	Nokia/NSB
	We have a different understanding from Fraunhofer. If a UE supports both soft and hard values then it is still up to UE implementation which to use for a given measurement. Our understanding is that one possible implementation is that for some measurements (e.g., poor quality or channel conditions) may lead to hard value while for some measurements it may lead to soft value. So in the case of “both” supported by the UE the UE simply reports one or the other to the LMF. In fact the current LPP running CR seems to somewhat already support this in our understanding. While we preferred to actually support only soft values, our understanding of the benefit is to give the UE more options for how to label the LoS/NLoS indicator and provides more flexibility. 

We don’t understand the comment from InterDigital on reporting behavior. We don’t see any issue with simply saying some UEs (up to capability) can report either hard or soft when they do the reporting.  

	InterDigital
	Thank you for the discussion. We checked the latest version of running CR for the LPP spec and we assume that an example of what Nokia is the following description.

nr-los-nlos-IndicatorRequest
This field, if present, indicates that the target device is requested to provide the indicated type and granularity of the estimated LOS-NLOS-Indicator in the NR-DL-AoD-SignalMeasurementInformation.

However, in the past meetings, we did not make an agreement that the UE can support both hard and soft values, and the UE can be requested by the LMF to indicate hard/soft value. We also did not make an agreement that the it is up to UE implementation to choose which indicator to report. 

We agree with the intention of the Fraunhofer’s proposal and we propose to make an agreement on this issue for clarity. If the following proposal is agreed, it is also agreed to support both hard and soft value and the UE can be requested to report hard/soft value by the LMF. The proposal below should also clarify that the UE is not required  to report both soft and hard values. In addition we added the note in the proposal, to capture the explanation from Nokia, “If a UE supports both soft and hard values then it is still up to UE implementation which to use for a given measurement.”

Modified Proposal 1.1-B (ver2)
The UE can be requested by the LMF to report a soft or hard value for LoS/NLoS indication per PRS resource or TRP if both soft and hard value are supported by the UE as UE capability.
Note : It is up to UE implementation whether to provide the requested type (i.e., soft or hard) of LoS/NLoS indication. 


	OPPO
	As commented before, our first preference is Alt 2 and can live with Alt 1 if majority wants Alt1.  But it seems the majority view is Alt2, as pointed out by LGE. 
Supporting ‘both’ in Alt 1 does cause more complexity to system operation. For a UE supporting ‘both’, the LMF need to indicate the type of reporting to the UE and the UE also need to indicate the reporting type in each measurement reporting instance, which only complicate the system with no clear use case. 

	Samsung
	Support the proposal 1.1-B, and we prefer introducing both soft values and hard values for UE capability.

	China Telecom
	Just as LGE pointed out, the majority is Alt 2. We can live with the current proposal, but if so, what’s the  candidate value “both” used for?  In our opinion, the soft value just means the UE have the capability to report “both” kind of indicator, then the UE can select to report soft or hard value. We prefer the Alt2, but can live with the current proposal if it is the majority view.

	Intel 
	OK with the proposal 



Issue #2: LoS/NLoS Indicator Reporting (CLOSED)
One issue discussed by some companies is related to LoS/NloS indicator reporting and signaling.

In this section we list the specific proposals from other companies related to this agreement here: 
· [3]
· Proposal 2: Support to differentiate the type of LOS/NLOS Indicator by the LoS-NLos-Indicator IE, where the hard value type should be supported as a default value.
· [10]
· Proposal 2: The UE is not configured to report LOS/NLOS indicators for both PRS resources and TRPs.
· [13]
· Proposal 1	The LMF can provide the UE/TRP with notifications that the LOS/NLOS estimate are conflicting
· Proposal 2	Upon detecting conflict, LMF can ask UE and gNB to report a few settings while collecting measurements. One such setting can be FFT window size and placement.
· Proposal 3	The LMF can provide a configuration for FFT window placement or alternatively provide an indication that a reconfiguration is needed.
Round #1 Discussion
Feature Lead View
For the proposal from [3] this seems to already be somehow reflected in the running LPP CR. For the other proposals it is hard to make a suggestion given the limited input. Suggest interested companies to discuss and if any majority view emerges a proposal will be made.  

Companies views:
	Company Name
	Comments

	ZTE
	No further enhancement/clarification is needed

	Huawei, HiSilicon
	No need for further discussion.

	vivo
	We think based on the following IE, only one indicator can be reported, and one value can be requested.  We prefer the hard value can be the default value, especially in the case that both values are supported.
LOS-NLOS-Indicator-r17 ::= SEQUENCE {
	indicator-r17			CHOICE {
			case1-r17				INTEGER (0..10),
			case2-r17				BOOLEAN,
			...
			},


	Qualcomm
	No further enhancement/clarification is needed

	InterDigital
	From the agreement made in RAN1#106b, it was not clear if the UE can return the LOS indicator for both TRP and PRS resources. It will be good to make an agreement to clarify whether the UE can be requested to report the indicator for both TRP and PRS resources.

	CATT
	It seems that further enhancement is not needed.

	LGE
	We have similar view to ZTE, Huawei, QC and CATT.

	China Telecom
	We also think there is no need for further discussion.

	Nokia/NSB
	Agree with above companies that no further discussion is needed. 

	Ericsson
	This stage of discussion is better suited for RAN2. 

	Fraunhofer
	Share the majority view

	OPPO
	No need for dicussion

	Xiaomi
	Further discussion is not needed

	FL
	Seems to be a clear majority that don’t need for more discussion. Suggest to close this Issue for this meeting. 



Issue #3: Additional Paths for DL-AoD (CLOSED)
One issue discussed by one company (and discussed at length during the last meeting) is on the support of additional paths for DL-AoD: 
· [2]
· Proposal 1: Postpone support of additional path DL-AoD.

Round #1 Discussion
Feature Lead View
It may be simple to reach a quick conclusion for this topic. 


Proposed Conclusion: 
Do not support additional path reporting for DL-AoD in Rel-17. 

Companies views:
	Company Name
	Comments

	ZTE
	OK with FL proposal

	Huawei, HiSilicon
	OK.

	vivo
	Support.

	Qualcomm
	Support

	CATT
	OK.

	LGE
	Agree,

	China Telecom
	Support.

	Nokia/NSB
	Okay. 

	Ericsson
	OK.

	Fraunhofer
	We don’t see there a need for the conclusion

	OPPO
	Ok

	Xiaomi
	Support 

	FL
	From FL point of view it will be good to have a final conclusion to avoid any ambiguity for future meetings and for other WGs. I plan to propose it for email endorsement. 


This was endorsed over email: 
Conclusion: 
Do not support additional path reporting for DL-AoD in Rel-17. 

Issue #4: RSRPP Related Discussion
Another major topic discussed by companies is the details for the RSRPP measurements. In the FL understanding these topics are more relevant for AI 8.5.2 and 8.5.3 but we still capture the relevant proposals here: 
· [2]
· Proposal 2: Support the following encoding scheme for DL PRS-RSRPP in DL-TDOA and Multi-RTT.
· The main RSRPP values that serves as the reference for all the remaining RSRPP values (including the additional resource and additional paths) is reported with the absolute value using 7 bits according to Table 10.1.24.3.1-1 of TS 38.133, which is the RSRPP for the first path for a main DL PRS resource.
· The remaining RSRPP values are reported with the double-sided differential value using 6 bits according to Table 10.1.24.3.2-2 of TS 38.133, including the additional paths for the main DL PRS resource, and the first path and additional paths for the other DL PRS resources.
· [4]
· Proposal 2: For DL-TDOA and multi-RTT:
· PRS-RSRPP for the additional should be differential RSRP measurement report with respect to the PRS-RSRPP for the first path. 
· The PRS-RSRPP for the first path can be absolute report or differential RSRP report with respect to the Rel-16 RSRP measurement report.
· [5]
· Proposal 1: Support reporting differential RSRP for the PRS-RSRPP measurement in DL-TDoA and multi-RTT.
· Proposal 2: support reporting differential RSRP for the SRS-RSRPP measurement report in UL-TDOA and multi-RTT. 
· Proposal 3: In DL-AoD measurement reporting, the UE reports the PRS-RSRPP and relative time-of-arrival of each additional paths.
· Proposal 4: In UL-AoA, the TRP can report one or more additional paths and the TRP can report one or more UL-AoA values, SRS-RSRPP and relative time-of-arrival for each additional path..
· [6]
· Proposal 1: In Rel-17, support to report the relative value for DL PRS-RSRPP (or UL SRS-RSRPP) of additional paths and absolute value of RSRPP of the strongest path from UE (or TRP) to LMF.
· [9]
· Proposal #1: Support reporting of the UL SRS-RSRPP for the first and additional paths as a part of the UL-TDOA and Multi-RTT reporting enhancements using the following RX diversity options:
· Option 1 (RX diversity for the first path UL SRS-RSRPP): 
· The same RX branch(es) as applied for the first path UL SRS-RSRPP measurements are used for the additional paths UL SRS-RSRPP measurements if those are provided together
· The first path UL SRS-RSRPP is reported using absolute values and the UL SRS-RSRPP for additional paths are reported using differential values, where first path UL SRS-RSRPP is selected as a reference measurement
· The differential values are reported in the range [-30 dB, 30 dB] with 1 dB resolution
· Option 2 (RX diversity for the UL SRS-RSRP):
· The same RX branch(es) as applied for the UL SRS-RSRP measurements are used for UL SRS-RSRPP measurements (i.e., the first and additional paths UL SRS-RSRPP if those are provided)
· UL SRS-RSRP is reported using absolute values and the first and additional paths UL SRS-RSRPP are reported using differential values, where UL SRS-RSRP is selected as a reference measurement
· The differential values are reported in the range [-30 dB, 0 dB] with 1 dB resolution
· The absolute values are reported in the range [-156 dBm, -31 dBm] with 1 dB resolution
· Proposal #2: Support reporting of the DL PRS-RSRPP for the first and additional paths as a part of the DL-TDOA and Multi-RTT reporting enhancements using the following RX diversity options:
· Option 1 (RX diversity for the first path DL PRS-RSRPP): 
· The same RX branch(es) as applied for the first path DL PRS-RSRPP measurements are used for the additional paths DL PRS-RSRPP measurements if those are provided together
· The first path DL PRS-RSRPP is reported using absolute values and the DL PRS-RSRPP for additional paths are reported using differential values, where first path DL PRS-RSRPP is selected as a reference measurement
· The differential values are reported in the range [-30 dB, 30 dB] with 1 dB resolution
· Option 2 (RX diversity for the DL PRS-RSRP):
· The same RX branch(es) as applied for the DL PRS-RSRP measurements are used for DL PRS-RSRPP measurements (i.e., the first and additional paths DL PRS-RSRPP if those are provided)
· DL PRS-RSRP is reported using absolute values and the first and additional paths DL PRS-RSRPP are reported using differential values, where DL PRS-RSRP is selected as a reference measurement
· The differential values are reported in the range [-30 dB, 0 dB] with 1 dB resolution
· The absolute values are reported in the range [-156 dBm, -31 dBm] with 1 dB resolution
Round #1 Discussion
[bookmark: _Hlk84790375]Feature Lead View
While some of the discussion seemsto be better suited for AI 8.5.2 and AI 8.5.3 it may be worth discussing ascpets related to Multi-RTT and DL-TDOA in this AI. So my suggestion is to handle some issues them under AI 8.5.2 and AI 8.5.3 for UL and DL respectively.  But we make the following proposals here: 

Proposal 4.1-A
· Support reporting differential RSRP for the PRS-RSRPP measurement in DL-TDoA and multi-RTT for at least the additional paths.
· The reference for the additional path PRS-RSRPP is the PRS-RSRPP of the first path. 
· Support reporting differential RSRP for the SRS-RSRPP measurement in UL-TDoA and multi-RTT for at least the additional paths. 
· The reference for the additional path SRS-RSRPP is the SRS-RSRPP of the first path. 

Companies views:
	Company Name
	Comments

	ZTE
	Support the proposal in principle. However, the description is not crystal if the first path as reference is in the same resource as the additional path or all additional path RSRPP of all resources use the same first path. 
In our view, if additional path RSRPP is reported, the first path RSRPP mus be reported as well. Hence, the first path RSRPP in the same resource should be used as the refrence. Here is our suggestion:
· Support reporting differential RSRP for the PRS-RSRPP measurement in DL-TDoA and multi-RTT for at least the additional paths.
· The reference for the additional path PRS-RSRPP is the PRS-RSRPP of the first path of the same PRS resource as the additional path PRS-RSRPP. 
· Support reporting differential RSRP for the SRS-RSRPP measurement in UL-TDoA and multi-RTT for at least the additional paths. 
· The reference for the additional path SRS-RSRPP is the SRS-RSRPP of the first path of the same SRS resource as the additional path SRS-RSRPP.


	Huawei, HiSilicon
	We share similar confusion to ZTE and believe that the reference being the PRS-RSRPP of the first path may require further clarification when there may be multiple first path RSRPP measurements each corresponding to PRS resource.

In our paper, however, we proposed the following link of relative reporting, different from ZTE, and suggest the following change.

· The reference for the additional path PRS-RSRPP is the PRS-RSRPP of the first path associated with the nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16 measurement. 
The reason is that Rel-16 TOA reporting of additional path follows the same logic that a single intra-TRP reference is used, and we suggest to use it in Rel-17.
For UL part, we suggest to leave it to RAN3, since there isn’t much differential mapping in NRPPa, including TOA measurement, RSRP measurement and AoA measurements. The only differential reporting agreed by RAN3 was the additional path TOA reporting.

[image: ]

	vivo
	For the main bullet, we think it is differential RSRPP rather than differential RSRP. 
For the sub-bullet, we prefer to follow the discussion of PRS-RSRPP of the first path. For us, we prefer the reference of PRS-RSRPP for the additional path is the same as the reference of PRS-RSRPP for the first path.

	Qualcomm
	We support ZTE’s update. 

	InterDigital
	We are ok with the update from the ZTE.

	CATT
	We prefer to use the strongest power path as the reference for the additional path PRS-RSRPP, instead of the first path, based on the following points:
· the strongest power path can be more reliably detected; 
· if use the strongest power path, it will limit the value of the relative power of the additional paths to be normalized between [0,1], which is beneficial for AI/ML processing. 
In addition, the differential RSRP in the two main bullets should be changed to RSRPP.

Our preferred updated proposal as follows,

Updated Proposal 4.1-A
· Support reporting differential RSRPP for the PRS-RSRPP measurement in DL-TDoA and multi-RTT for at least the additional paths.
· The reference for the additional path PRS-RSRPP is the PRS-RSRPP of the strongest powerfirst path of the same PRS resource as the additional path PRS-RSRPP. 
· Support reporting differential RSRPP for the SRS-RSRPP measurement in UL-TDoA and multi-RTT for at least the additional paths. 
· The reference for the additional path SRS-RSRPP is the SRS-RSRPP of the strongest powerfirst path of the same SRS resource as the additional path SRS-RSRPP. 


	Intel 
	OK with the proposal and update from ZTE 
Also, we believe that the issue of RX diversity needs to be considered similar as for the first path RSRPP and RSRP considered in other AIs 8.5.2 and 8.5.3 

	LGE
	Agree with ZTE’s revision.

	Nokia/NSB
	Okay with ZTE’s version. 

	Ericsson
	We think Huawei’s version is more consistent with the current LPP and would keep consistency between RSRPP and RSRP in the measurement report. 

	Fraunhofer
	Similar views as Ericsson and HW for DL-PRS measurements

	OPPO
	Ok with HW’s change.

	Xiaomi 
	Agree with Huawei’s version.



Round #2 Discussion
Feature Lead View
Seems there is consensus to do something and we seem close on the language. If FL understood the comments correctly companies prefer to focus on DL and leave UL to RAN3. Updated proposal in line with the Huawei proposal above: 

Proposal 4.1-B
· Support reporting differential RSRPP for the PRS-RSRPP measurement in DL-TDoA and multi-RTT for at least the additional paths.
· The reference for the additional path PRS-RSRPP is the PRS-RSRPP of the first path associated with the nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16 measurement. 

Companies views:
	Company Name
	Comments

	Qualcomm
	OK

	ZTE
	For the subbullet, based on the above comments, more companies prefer to use the first path RSRPP of the same SRS resource as the additional path SRS-RSRPP. We prefer this solution more rather than Huawei’s suggestion. 
The reason is that, additional path RSRPP and the first path RSRPP for the same resource will always exist together if additional path RSRPP is reported. And the RSRPPs of the same resource usually have more correlation. However, if we use first path RSRP of different resource as the reference, the additional path RSRPP may be beyond the upper/lower bound of the candidate values. 

	Xiaomi
	OK

	vivo
	We wonder whether the proposal implicit the first measurement(ie.nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16 measurement) must include the PRS-RSRPP.
In our view, the path RSRP is an optional parameter, maybe the first measurement may not include the RSRPP measurement?


	LGE
	Agree.

	CATT
	Considering the views of the majority, we can live with using the first path as the reference, although we still prefer to use the strongest power path as the reference.

	Huawei, HiSilicon
	We believe that the first path RSRPP of the main measurement (similar to the Rel-16 TOA) can provide a unified solution across resources and paths.
The “second order” differential reporting (between first path of a first resource and second resource plus between first path and additional path of a second resource) may suffer from quantization error propogation.

	Nokia/NSB
	Support

	NTT DOCOMO
	Support

	OPPO
	We sympathize the question raised by vivo that this proposal seem to imply that the RSRP reported in the DL TDoA and UE Rx-Tx time difference must be a RSRPP of the first case. Suggest to add the “PRS_RSRP” here to cover all the case.

· Support reporting differential RSRPP for the PRS-RSRPP measurement in DL-TDoA and multi-RTT for at least the additional paths.
· The reference for the additional path PRS-RSRPP is the PRS-RSRPP of the first path or PRS-RSRP associated with the nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16 measurement. 


	Samsung
	Support

	China Telecom
	Support.

	Intel 
	Support 

	FL
	To vivo, OPPO, I was assuming that PRS-RSRPP of the first path would always be reported if the additional paths are reported. But if companies want to introduce the behvaior such that this is not the case I am of course open to it. What is the technical benefit of doing such? Maybe we can discuss online. 

To ZTE, did the comment from Huawei address your concern? If not we can take it up online. 




Issue #5: Text Proposals
There were three text proposals brought to the discussion. 
RAN1#108-e company text proposals:
· [11]
· Proposal 1: Adopt the following TP to 38.214
	-------------------------- Start of Text Proposal for TS 38.214 --------------------------
<Unchanged parts omitted>
5.1.5	5.1.6.5	PRS reception procedure
…
The UE may be configured to measure and report via higher layer parameter [AdditionalPath-relativeTiming-Request], subject to UE capability, the timing and the quality metrics of up to 8 additional detected paths, that are associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the path timing used for determining nr-RSTD or nr-UE-RxTxTimeDiff. For UE positioning measurement reporting in higher layer parameters NR-DL-TDOA-SignalMeasurementInformation or NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to measure and report, subject to UE capability, the path DL PRS RSRPP of the first path and the up to 8 additional paths that are associated with each RSTD or UE Rx – Tx time difference. 
…
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.214 --------------------------


·  [13]
· Proposal 4	Endorse TP 3.1 for  38.214.
	The UE may be requested, subject to UE capability, to report LoS/NLoS indicator(s) via higher layer parameter [losNlosIndicator-Request]. The UE can report LoS/NloS indicator(s) via higher layer parameter [losNlosIndicator] associated with each DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, and UE Rx-Tx time difference measurements. The UE can report LoS/NloS indicator(s) via higher layer parameter [losNlosIndicator] associated with each dl-PRS-ID in a measurement report. For the LoS/NloS indicator(s) associated with DL RSTD, the UE may report one indicator associated with the dl-PRS-ID indicated by higher layer parameter dl-PRS-ReferenceInfo and one indicator associated with the dl-PRS-ID of the DL RSTD measurement. A UE may be provided with LoS/NloS indicator(s) via higher layer parameter [losNlosIndicator], and it may be associated with each DL PRS resource of each configured dl-PRS-ID or may be associated with each configured dl-PRS-ID. The values of the higher layer parameter [losNlosIndicator] may be soft values ([0, 0.1, …, 0.9, 1]) or hard values ([0, 1]) with the values corresponding to the likelihood of LoS, with a value of 1 corresponding to LoS and a value of 0 corresponding to NloS.




· Proposal 5	Endorse TP 3.2 for  38.214.
	The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, DL PRS-RSRP, DL PRS-RSRPP and/or UE Rx-Tx time difference measurements, in a single measurement report. 




Round #1 Discussion
Feature Lead View
The first TP from [11] seems to be quite editorial and not really essential. The other two TPs from [13] seem reasonable from FL perspective. We can discuss all 3 here:  

Proposal 5.1-A
· Endorse the following TP to TS 38.214
	-------------------------- Start of Text Proposal for TS 38.214 --------------------------
<Unchanged parts omitted>
5.1.5	5.1.6.5	PRS reception procedure
…
The UE may be configured to measure and report via higher layer parameter [AdditionalPath-relativeTiming-Request], subject to UE capability, the timing and the quality metrics of up to 8 additional detected paths, that are associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the path timing used for determining nr-RSTD or nr-UE-RxTxTimeDiff. For UE positioning measurement reporting in higher layer parameters NR-DL-TDOA-SignalMeasurementInformation or NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to measure and report, subject to UE capability, the path DL PRS RSRPP of the first path and the up to 8 additional paths that are associated with each RSTD or UE Rx – Tx time difference. 
…
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.214 --------------------------



Companies views:
	Company Name
	Comments

	ZTE
	OK


	Huawei, HiSilicon
	OK


	vivo
	Okay

	Qualcomm
	OK

	CATT
	Support in principle, but the “DL PRS RSRPP” should be changed to “DL PRS-PRSPP”(i.e., adding one additional dash) to keep the consistency.

	LGE
	Agee.

	China Telecom
	Support the TP.

	Ericsson
	OK

	Fraunhofer
	Ok 

	OPPO
	OK

	Xiaomi
	Support 

	FL
	Seems like we can try to agree this TP over email, see round 2 below. 



Proposal 5.2-A
· Endorse the following TP to TS 38.214: 
	-------------------------- Start of Text Proposal for TS 38.214 --------------------------
<Unchanged parts omitted>
5.1.5	5.1.6.5	PRS reception procedure
…

The UE may be requested, subject to UE capability, to report LoS/NloS indicator(s) via higher layer parameter [losNlosIndicator-Request]. The UE can report LoS/NloS indicator(s) via higher layer parameter [losNlosIndicator] associated with each DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, and UE Rx-Tx time difference measurements. The UE can report LoS/NloS indicator(s) via higher layer parameter [losNlosIndicator] associated with each dl-PRS-ID in a measurement report. For the LoS/NloS indicator(s) associated with DL RSTD, the UE may report one indicator associated with the dl-PRS-ID indicated by higher layer parameter dl-PRS-ReferenceInfo and one indicator associated with the dl-PRS-ID of the DL RSTD measurement. A UE may be provided with LoS/NloS indicator(s) via higher layer parameter [losNlosIndicator], and it may be associated with each DL PRS resource of each configured dl-PRS-ID or may be associated with each configured dl-PRS-ID. The values of the higher layer parameter [losNlosIndicator] may be soft values ([0, 0.1, …, 0.9, 1]) or hard values ([0, 1]) with the values corresponding to the likelihood of LoS, with a value of 1 corresponding to LoS and a value of 0 corresponding to NloS.
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.214 --------------------------



Companies views:
	Company Name
	Comments

	ZTE
	The change is unnecessary. 
The original description is to say losNlosIndicator can be associated with any one measurement of TDOA, AoD, Multi-RTT. However, the TP may cause ambiguity that losNlosIndicator is reported for both RSRP report and RSRPP report. For example, for DL-AoD, UE will only report one losNlosIndicator for a PRS resource based on the agreement. However, based on the TP, UE will report two losNlosIndicator for a PRS resource where one is associated with RSRP and the other one is associated with RSRPP. 


	Huawei, HiSilicon
	OK


	vivo
	Do not support. In RAN1 #107, we have the conclusion:
Conclusion
Do not support LoS/NloS indicators for additional paths.
Therefore, we do not think losNlosIndicator can be associated with each DL PRS-RSRPP.


	Qualcomm
	We also think that this may cause ambigutity. LOS/NLOS is associated with a PRS resource

	InterDigital
	We also agree with vivo that the proposed change may lead to misunderstanding that the LOS/NLOS indication is indcated per additional path.

	CATT
	It seems that the change is not needed, since we have the conclusion mentioned by vivo’s comments above.

	LGE
	We do not agree with the proposal based on the previous agreement as in vivo’s comment.

	Ericsson
	It should say DL PRS-RSRP for the first path measurement. However, if RSRP is always reported with RSRPP, then the addition of RSRPP is not needed. 

We suggest also to replace “and” with “or” in the text so that the UE does not report different indicators for each measurement for the same PRS. 

	OPPO
	The change is not needed. The indicator is for each measurement result, not for additional path.


	Xiaomi
	Not needed. The indicator cann’t be associated with DL PRS-RSRPP. 

	FL
	Seems most companies don’t see it as needed. Suggest to close this issue for this meeting. 



Proposal 5.3-A
· Endorse the following TP to TS 38.214:
	-------------------------- Start of Text Proposal for TS 38.214 --------------------------
<Unchanged parts omitted>
5.1.5	5.1.6.5	PRS reception procedure
…

The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, DL PRS-RSRP, DL PRS-RSRPP and/or UE Rx-Tx time difference measurements, in a single measurement report. 
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.214 --------------------------


Companies views:
	Company Name
	Comments

	ZTE
	The change is unnecessary. Based on the TP, it seems RSRP and RSRPP measurement need separate timestamp which is not aligned with our understanding. 


	Huawei, HiSilicon
	OK


	vivo
	We wonder the timing is different for different paths.


	InterDigital
	More clarificaiton may be needed for this change.

	CATT
	Support the change.

	OPPO
	It seems ok

	Xiaomi
	Not needed.

	FL
	More discussion and input may be needed. Suggest to continue in round 2


Round #2 Discussion
Proposal 5.1-B
· Endorse the following TP to TS 38.214
	-------------------------- Start of Text Proposal for TS 38.214 --------------------------
<Unchanged parts omitted>
5.1.5	5.1.6.5	PRS reception procedure
…
The UE may be configured to measure and report via higher layer parameter [AdditionalPath-relativeTiming-Request], subject to UE capability, the timing and the quality metrics of up to 8 additional detected paths, that are associated with each RSTD or UE Rx – Tx time difference. The timing of each additional path is reported relative to the path timing used for determining nr-RSTD or nr-UE-RxTxTimeDiff. For UE positioning measurement reporting in higher layer parameters NR-DL-TDOA-SignalMeasurementInformation or NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to measure and report, subject to UE capability, the path DL PRS- RSRPP of the first path and the up to 8 additional paths that are associated with each RSTD or UE Rx – Tx time difference. 
…
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.214 --------------------------



Companies views:
	Company Name
	Comments

	Qualcomm
	OK

	ZTE
	OK


	Xiaomi
	Support 

	LGE
	Okay.

	CATT
	OK

	Huawei, HiSilicon
	OK

	NTT DOCOMO
	OK

	Intel 
	Support 

	FL
	This was endorsed via email. 


Proposal 5.3-B
· Endorse the following TP to TS 38.214:
	-------------------------- Start of Text Proposal for TS 38.214 --------------------------
<Unchanged parts omitted>
5.1.5	5.1.6.5	PRS reception procedure
…

The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, DL PRS-RSRP, DL PRS-RSRPP and/or UE Rx-Tx time difference measurements, in a single measurement report. 
<Unchanged parts omitted>
-------------------------- End of Text Proposal for TS 38.214 --------------------------



Companies views:
	Company Name
	Comments

	ZTE
	We still think the TP is not needed and may cuase ambiguity. For AoD, one timestamp corresponds to one RSRP (RSRP is mandatory to be reported). For TDOA, one timestamp corresponds to one RSTD. For Multi-RTT, one timestamp corresponds to one UE Rx-Tx time. No thing is not clear for the existing spec. 
However, the TP seems to say both RSRP and RSRPP can have their respective timestamp which is not correct in our view. By default, the timestamp of RSRPP should follow the one of RSRP, RSTD or Rx-Tx.

	Xiaomi
	Not needed


	vivo
	Similar view as ZTE

	CATT
	We noticed that a same TP with this one is also being discussed in section 2.1.7.5.1 of R1-22NNNN FL summary 2 for DL-AoD v003_HW_ZTE.docx in AI 8.5.3 as follows,

	The UE may be configured to report one or more measurement instances, each with its own timestamp, on DL RSTD, DL PRS-RSRP, DL PRS RSRPP and/or UE Rx-Tx time difference measurements, in a single measurement report. 



So we proposed to merge the two discussions.

	Huawei, HiSilicon
	We think the change depends on whether for DL-AoD, reporting RSRP is always the precondition of reporting RSRPP.

	Nokia/NSB
	Agree with Huawei. 



Issue #6:  Others (CLOSED)
A few proposals from a single company are included here which don’t seem to fall under one of the specific topics above or may be more related to other agenda items. Related proposals: 
· [4]
· Proposal 1: Support LMF to provide the priori channel statistics in positioning assistance data, at least considering the distribution of Ricean K-factor and/or the distribution of delay spread. 
· [12]
· Proposal 2: UE/TRP reporting of additional paths for DL-TDOA, UL-TDOA, and multi-RTT methods can be left to implementation. 
Round #1 Discussion
Feature Lead View
It is unclear to FL if there is any consensus on these topics. Suggest the proponent to explain further the motivation and any supporting companies to also comment such. For the proposal from [12] my understanding is that this issue was already concluded at RAN1#107 with the following: 
Conclusion
The criteria for reporting additional path is left to UE/TRP implementation.

If any consensus appears explicit proposals can be added for future discussion in this email discussion: 

Companies views:
	Company Name
	Comments

	ZTE
	We support proposal 1 in [4].  Some of channel parameters, for example Ricean K-factor (or delay spread) actually subjects to a normal distribution which is non-linear distribution. As we explained in [4], such prior channel statistics provided in assistance data can facilitate UE to determine the confidence of LOS links for both UE-based and UE-assisted positioning.

	vivo
	Support

	FL
	We can close this discussion for this meeting it seems. 


[bookmark: _Hlk69040055]
Proposals for GTW 
Suggested Proposals for 1st GTW 
Proposal 4.1-B
· Support reporting differential RSRPP for the PRS-RSRPP measurement in DL-TDoA and multi-RTT for at least the additional paths.
· The reference for the additional path PRS-RSRPP is the PRS-RSRPP of the first path associated with the nr-RSTD-r16 or nr-UE-RxTxTimeDiff-r16 measurement. 
Conclusion
In this contribution, we provided a review of the submitted contributions for NR Positioning AI 8.5.5 on maintenance of information reporting from UE and gNB for multipath/NLOS mitigation and prepared an initial set of proposals to facilitate further discussion/decision by RAN1 during the RAN1#108–e meeting.
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