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Introduction
In the WID, [1], for ePos the following objective was added at RAN#91: 
· 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 enhancements for information reporting from UE and gNB for multipath/NLOS mitigation proposed by companies in contributions [2]-[21]. We also make some initial proposals to facilitate RAN1 discussion. This document provides the summary of the following email discussion in RAN1#106-bis-e: 
[106bis-e-NR-ePos-05] Email discussion/approval on potential enhancements of information reporting from UE and gNB for multipath/NLOS mitigation with checkpoints for agreements on October 14 and 19 – Ryan (Nokia)
Overview of proposals in contributions
The following list of proposed enhancements/areas was identified based on submitted contributions [2]-[22]:
1. LoS/NLoS Indicators Values
2. LoS/NLoS Indicator Association 
3. UE-based Indicators 
4. Number of Additional path reporting
5. Power reporting on Additional Paths
6. Additional assistance information
7. Maximum number of UL-AoA for Additional Paths
8. Criteria/definition for additional path
9. Others
Issues for discussion 
Issue #1: LoS/NLoS Indicator Values
One issue discussed by many companies is the detailed values of the LoS/NLoS indicator. During RAN1#106-e the following agreement was reached: 
[bookmark: _Hlk84501549]Agreement:
· Support LoS/NLoS indicators which are reported to the LMF for DL and DL+UL positioning measurements taken at UE for UE-assisted positioning or UL and DL+UL measurements at the TRP for NG-RAN assisted positioning. 
· Reporting from UE is subject to UE capability
· Positioning assistance data from LMF is enhanced for UE-based positioning by including LoS/NLoS indicators.
· FFS: Other kinds of positioning assistance data enhancements
· For LoS/NLoS detection method(s), there is no additional measurement IEs or assistance data outside of LoS/NloS indicator reporting (i.e., Option 6 from prior agreement).
· Note 1: No RAN4 requirements are expected for the LoS/NLoS indicators in RAN1’s understanding
· Note 2: LoS/NLoS indicators can be complementary to outlier rejection algorithms.
 
Agreement:
For LoS/NLoS indicators, a single-indicator can be reported and the supported values are a discrete set in the interval [0, 1]. 
· FFS: the number of discrete values to be supported
· Note: This does not preclude using binary values only which is up to UE/TRP implementation
· Note: Single-indicator means that one value in the interval [0, 1] is used for the LoS/NLoS indication

In this section we list the specific proposals from other companies related to this topic. We list the most relevant proposals here: 
· [2]
· Proposal 1:  The LoS/NLoS indicator should be reported with a soft value indicated by 2 bits.
· [3]
· Proposal 1: The LoS/NLoS indicator consisting of at least of 4 discrete values are supported i.e. [0, [0.25], [0.75], 1].
· [4]
· Proposal 2: The discrete set for the LoS/NLoS indicators is defined with a granularity of 0.1 within the interval [0, 1] (i.e. [0, 0.1, 0.2,..., 0.9, 1])
· [5]
· Proposal 2: Support a discrete value set of [0, 0.25,0.5,0.75,1] which is associated with LoS detection probability.
· The corresponding relationship rule between discrete values and LoS detection probability can be as Table1.
· [6]
· Proposal 1: For one RSTD, PRS RSRP or UE Rx-Tx time difference measurement result, the UE can report a LOS/NLOS indicator that takes value 0 or 1. 
· LOS/NLOS indicator =1 indicates that the corresponding measurement results is obtained from a LOS link.
· LOS/NLOS indicator =0 indicates that the corresponding measurement results is obtained from a NLOS link.
· Proposal 2: For one UL-RTOA, UL RSRP, UL AoA or gNB Rx-Tx time difference measurement result, the TRP can report a LOS/NLOS indicator that takes value 0 or 1. 
· LOS/NLOS indicator = 1 indicates that the corresponding measurement results is obtained from a LOS link.
· LOS/NLOS indicator =0 indicates that the corresponding measurement results is obtained from a NLOS link.
· [7]
· Proposal 2: In Rel-17, support using 8 discrete values to report either the LOS or the NLOS probabilities in the interval [0, 1] for LOS/NLOS indicators (Note: If it is decided the reported value indicates the LOS probability, then NLOS probability = 1 - LOS probability).
· [8]
· Proposal 1 The set of values for LoS/NLoS indicator reporting are {0, .33, .67, 1}.
· [9]
· Proposal 1: Suggest to support 4 discrete values to be supported for LoS/NLoS indicators.
· [10]
· Proposal 3:  The values of LOS/NLOS indicators could be selected from the following options: 
· 1 bit for [0,1]
· 2 bits for [0, 0<X<0.5, 0.5<Y<1, 1],
· 4 bits for [0, 0.1, 0.2…0.8, 0.9, 1], granularity is 0.1
· [11]:
· The LOS/NLOS indicator can take a discrete set of values in the interval [0, 1] with a step size equal to 0.1, where:
· The LOS/NLOS indicator value equal to 0 indicates a pure LOS channel
· The LOS/NLOS indicator value equal to 1 indicates a pure NLOS channel
· [13]
· Proposal 1: Support LOS/NLOS identification with soft values (e.g. at least 2 bits) to indicate the quality of LOS/NLOS identification.
· [14]
· Proposal 5: For the indicator values within the interval [0,1]; allow the UE or TRP to report single values with 0.1 steps to provide the uncertainty on the predicted channel state.
· [17]
· Proposal 5: The LMF can configure the UE to return a LOS indicator from one of the following sets of values, [0,0.5,1] or [0,0.25,0.5,0.75,1].
· [19]
· Proposal 5: Consider discrete values in steps of 0.1 for LOS/NLOS corresponding to the set of probabilities.
· [20]
· Proposal 1:  The LOS/NLOS indicator should be allowed to take values from a discrete set of cardinality 4 or 8.

Round #1 Discussion
Feature Lead View
There seems to be good support for a number of different options so we make the following proposal based on the options which seem to have the most support. 

Proposal 1.1
· For LoS/NLoS indicator values support one of the following options: 
· Option 1: 2 bits for [0, 0<X<0.5, 0.5<Y<1, 1]
· Option 2: [0, 0.1, …, 0.9, 1]
· A value of 1 corresponds to LoS and a value of 0 corresponds to NLoS

Companies views:
	Company Name
	Comments

	CATT
	We prefer to add another option of 3bits LOS/NLOS indicator with the granularity of 0.125.
And the updated proposal as follows,
Updated Proposal 1.1
· For LoS/NLoS indicator values support one of the following options: 
· Option 1: 2 bits for [0, 0<X<0.5, 0.5<Y<1, 1]
· Option 2: 3 bits for [0, 0.125, 0.25 …, 0.875, 1] , granularity is 0.125
· Option 23: 4 bits for [0, 0.1, …, 0.9, 1] , granularity is 0.1
· A value of 1 corresponds to LoS and a value of 0 corresponds to NLoS


	QC
	Option 2

	OPPO
	In our view, reporting either 0 or 1 is sufficient to deliver the related information. However, we can be ok with reporting a granularity of LOS/NLOS in UE capability reporting and including the candidate value [0, 1] as UE capability:

· For LoS/NLoS indicator values support one of the following options: 
· Option 1: 2 bits for [0, 0<X<0.5, 0.5<Y<1, 1]
· Option 2: [0, 0.1, …, 0.9, 1]
· Option 3: [0, X, …, 1] where the granularity X is UE capability and X = 1 is one candidate value in UE capability reporting. 
· A value of 1 corresponds to LoS and a value of 0 corresponds to NLoS


	Vivo
	Okay for the FL’s proposal, and option1 is preferred considering the overhead and accuracy. 

	Xiaomi
	We prefer Option 1. Since X with 0<X<1 means UE or TRP can’t sure the path is LoS or NLoS, then it can only provide a possibility to LMF. In this case, we think one value of possibility larger than 0.5 and the other one value for less than 0.5 is sufficient. If with Option 2, for example, what is the different behaviour of LMF between the reported value of 0.8 and 0.9? while for the value 0.5, we are OK to support it.

	Lenovo, Motorola Mobility
	Supportive of Option 2. In the case of option 1, the granularity may be limited.

	ZTE
	We prefer Option 2 to let LMF have more soft information.

	Intel
	We support option 2. 
In our contribution we have shown that the granulary can impact the performance significantly.
We believe that 4 levels is not enough. 


	Huawei, HiSilicon
	We are fine with either Options.

	Ericsson
	OK with option 2.  

	Fraunhofer
	Option2

	NTT DOCOMO
	We prefer option 1 or 2 of CATT’s Proposal. 4 bits may be too large overhead.

	FL
	It seems that most companies are supportive of Option 2. 
To OPPO, it was already agreed that we would have more than 0,1 reporting in the last meeting. My understanding is this whole feature is subject to UE capability and even if the UE is allowed to report more values it would be up to UE implementation if it wishes to simply only report 0, 1. So that option is not precluded in my understanding. 

Updated Proposal:
· Supported LoS/NLoS indicator values are [0, 0.1, …, 0.9, 1]
 


	InterDigital
	We are ok with Option 2. However if the number of bits for the indicator is the problem, we prefer a new option with  [0, 0.25, 0.5, 0.75, 1].

	Samsung 
	Fine with updated proposal.

	Intel 
	We are OK with the updated proposal from FL.
We have the same understanding, that UE still can report 0, 1 values. So, that option is not precluded.



	CEWiT
	We are okay with FL’s  proposal.

	LGE
	We are fine with FL’s updated proposal.

	CATT
	Although we prefer to use 3 bits for [0, 0.125, 0.25 …, 0.875, 1], we also can live with 4 bits for [0, 0.1, …, 0.9, 1], if the majority want 4 bits.

	SONY
	Generally OK, especially Option 2. It is better to describe the number of bits to represent the report (e.g., as suggested by CATT).

	Futurewei
	Ok, with FL proposal but we think decision should be made in this meeting. We can support either Option 1 or 2.

	Apple
	We prefer Option 1

	NTT DOCOMO
	We can accept FL’s proposal.

	China Telecom
	We prefer Option 2 since Option1 doesn’t provide much extra information to LMF compared with the binary value.

	ZTE
	Okay with Updated proposal from FL.




Round #3 Discussion
Feature Lead View
After the GTW we can continue discussing the UE capability aspect which seemed to be the sticking point from reaching an agreement. From FL point of view it would be better to not mix the discussion on UE capability too much into this and having it as FFS seems to be a natural way to move forward. As such we can use the following proposal for discussion: 
Proposal 1.1.2
Supported LoS/NLoS indicator values are [0, 0.1, …, 0.9, 1] (in steps of 0.1) with the values corresponding to the likelihood of LoS
· A value of 1 corresponds to LoS and a value of 0 corresponds to NLoS
· Note: A UE does not have to support the 0.1 step size or all the values in the set and can choose to only report from a subset including the subset [0,1]. Whether a UE capability is defined to differentiate between reporting of hard and soft values can be further discussed.


· FFS: Define a capability allowing the UE to indicate whether the UE can support the step size of 0.1 (soft values) or it can only support values in the subset [0, 1] (hard values)

Companies views:
	Company Name
	Comments

	Fraunhofer
	Support FL proposal 

	OPPO
	From our perspective, we shall allow the UE to choose to support only reporting 0 or 1.  As explained in GTW, we can be ok to support both soft value and hard value subject to UE capability.

Therefore, suggest to revise the proposal as follows to include the UE capability:
Revised Proposal 1.1.2
Support the following two options for LoS/NLoS indicator values are [0, 0.1, …, 0.9, 1] (in steps of 0.1) with the values corresponding to the likelihood of LoS
· Option 1: [0, 0.1, …, 0.9, 1] (in steps of 0.1) with the values corresponding to the likelihood of LoS
· Option 2:  [0, 1] with a value of 1 corresponds to LoS and a value of 0 corresponds to NLoS
· In UE capability reporting, UE reports supporting Option 1 or Option 2.
· 

	Samsung
	The proposal from OPPO would be prefered for us with one change in the last bullet, “option 1 and/or option 2”. 

In the agreement from previous meeting, pasted below:
[bookmark: _Hlk80976305]Agreement:
For LoS/NLoS indicators, a single-indicator can be reported and the supported values are a discrete set in the interval [0, 1]. 
· FFS: the number of discrete values to be supported
· Note: This does not preclude using binary values only which is up to UE/TRP implementation
· Note: Single-indicator means that one value in the interval [0, 1] is used for the LoS/NLoS indication

It basically says, UE can report soft values, and UE can also report hard values only. We did not see the limitation that UE must support discrete value. Thus, to us, the capability reporting on whether hard value or soft value is necessary. I don’t think we have to wait specific time window for the capability discussion. This is not a complicated issue. Such updated proposal wont prevent anyone implementing any LOS/NLOS indication as they want. 

	Huawei, HiSilicon
	To OPPO and Samsung, just to be clear, you want the following Alt.1 ASN.1 structure in the signaling?

Alt.1
LoS-NLos-Indicator		CHOICE{
	hardValue			ENUMERATED {l0, l1},
	softValue			ENUMERATED {l0p0, l0p1, l0p2, l0p3, l0p4, l0p5, l0p6, l0p7, l0p8, l0p9, l1p0, …}
}								OPTIONAL,

Instead of following Alt.2, while UE supporting hard values may still only select l0p0 or l1p0.

Alt.2
LoS-NLos-Indicator		ENUMERATED {l0p0, l0p1, l0p2, l0p3, l0p4, l0p5, l0p6, l0p7, l0p8, l0p9, l1p0, …}										OPTIONAL,

So to our understanding, we can accept Alt.1 as the signaling part, but we do not accept to define a separate capability for it, which is an overkill. UE is already sufficiently flexible to select either hardValue or softValue, and network will know whether UE selected hardValue or softValue, and thus there is no value to have capability signaling.

Remember in Rel-16, we also defined reporting RSTD/Rx-TxTD using different k values associated with granularity of Tc * 2^k, and as long as UE is flexible in selecting the k value in the report, there is no need to define UE capabilities for each k.

	CATT
	Support.
About the capability issue mentioned by OPPO and Samsung, the Alt.1 proposed by Huawei is acceptable for us to address this issue and move forward.

	ZTE
	Agree with Huawei on this issue.

	CEWiT
	Support the FL’s proposal. We agree with HW’s views, there is no need to define separate UE capabilities for hard and soft value reporting.

	Lenovo, Motorola Mobility
	Support FL’s proposal to consider UE capability as a separate discussion under UE features.

	China Telecom
	We share the similar view as HW. And what’s more, we think that the Alt.2 is actually enough. Since the Option 1 with step length 0.1 needs at least 4 bits to transmit the 11 enum items, we can define two special value represent the hard value 0 and 1.

	Xiaomi
	Does it mean 4 bits will be reserved for LoS/NLoS indicator? 
In addition, as for the note, “A UE does not have to support the 0.1 step size or all the values in the set and can choose to only report from a subset including the subset [0,1]”, we are not sure what is the difference if UE choose to only report a subset, since 4 bits are always present.

	Intel 
	Support FL’s proposal 

	LGE
	We also agree with FL’s proposal. since we already agree with reporting soft value as FL’s comment, we don’t want to spend additional time to discuss it again.  In addition, agree with HW’s  view. We also don’t want to define separate capability.

	SONY
	Support FL’s proposal. In our view, seperate UE capability for the reporting values is not needed. If the proponent still insists better to discuss it in UE feature discussion.

	InterDigital
	We support the FL’s proposal.

	FL
	Huawei’s proposal seems like a good compromise. As noted by China Telecom we have room for special values of hard values without adding another bit. Modified proposal below to take that into account: 

Updated Proposal
Supported LoS/NLoS indicator values are: 
· 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
· At most a single UE capability is introduced for this feature (i.e., no differentiation between soft/hard values).
· FFS: Capability details


	Qualcomm
	Support the compromised proposal by the FL

	Apple
	Support latest FL’s proposal

	Samsung2
	Thx FL and HW for the explaination. 
To directly and explicitly express our concern and position, we would like to say that, the signaling method (whether using RRC signaling or UE capability signaling) to tell gNB/LMF that the UE is reporting hard value or soft value is not our major concern part. The major concern behind this is that the understanding of companies and such agreement will mandate UE to implement method to support soft value. Yes, we may not having RAN4 test for such Los/Nlos indicator, but imaging, logically, even with the compromised proposal by HW or FL,  if RAN4 do the test, it can require UE to report soft value. it shows such agreement did not allow UE implementation choice to support only hard value, not from reporting signaling perspective, but from implementation choice perspective .  

In sum,  we would to propose following changes:
Supported LoS/NLoS indicator values are: 
· 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
· At most a single UE capability is introduced for this feature (i.e., no differentiation between soft/hard values).
· FFS: Capability details to support either soft or hard values or both;
· Note: UE is not mandated to support soft value. 


	NTT DOCOMO
	Support. Both FL’s and Samsung’s proposals are OK.

	OPPO
	We can not accept no differentiation between soft and hard values in UE capability. The only purpose for supporting two options for indicator values is to give choice to a UE to choose its implementation.

We are fine with the revision by Samsung and furthermore, we suggest to make the following changes on top of the version by Samsung:

Supported the following two options for LoS/NLoS indicator values are: 
· 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
· At most a single UE capability is introduced for this feature (i.e., no differentiation between soft/hard values).
· FFS: Dicuss UE Capability details to support either soft or hard values or both;
· Note: UE is not mandated to support soft value. 

 

	Huawei, HiSilicon
	I guess the concern from CATT/OPPO is from the point that UE indicating support of the feature implies UE supporting both soft value and hard value.

How about the following modification?

Supported the following two options for LoS/NLoS indicator values are: 
· 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
· At most a single UE capability is introduced for this feature (i.e., no differentiation between soft/hard values).
· UE supporting the report of either soft or hard values or both may advertise support of the feature in the UE capability signaling
· Note: UE is not mandated to support soft value. 



	Intel 
	OK with HW’s proposal with understanding that it will be one feature group and indication which mode (hard or soft) is supported by UE

	ZTE
	We’re generally fine with the proposal from Huawei, but not sure how the following bullet will impact the UE capability,

· UE supporting the report of either soft or hard values or both may advertise support of the feature in the UE capability signaling


	OPPO
	I guess what HW proposed is that: we only introduce one UE feature group for the supporting of Los/NLOS indicator and soft values/hard value opton are just two candidate values.  Given that, we suggest to clearly state that the option of soft values and option of hard values are two candidate value in UE capability report.  Furthermore, we do not think it it technically right for a UE to report supporting both soft values and hard values.

Here is the suggested modification on top of the version by HW:

Supporte the following two options for LoS/NLoS indicator values: 
· Option 1: Soft values: [0, 0.1, …, 0.9, 1] (in steps of 0.1) 
· Option 2: 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
· At most a single UE capability is introduced for this feature (i.e., no differentiation between soft/hard values).
· The candidate values are [0,1] or [0,0.1…., 0.9,1]
· UE reports supporting Option 1 or Opiotn 2 in UE capability reporting. 
· UE supporting the report of either soft or hard values or both may advertise support of the feature in the UE capability signaling
· Note: UE is not mandated to support soft value. 



	Nokia/NSB
	At the last meeting we agreed to introduce soft value reporting for LoS/NLoS indicators while not precluding a UE to report only 0 and 1 (this is not the same as saying that hard values only are supported). Agreement is copied below: 

Agreement:
For LoS/NLoS indicators, a single-indicator can be reported and the supported values are a discrete set in the interval [0, 1]. 
· FFS: the number of discrete values to be supported
· Note: This does not preclude using binary values only which is up to UE/TRP implementation
· Note: Single-indicator means that one value in the interval [0, 1] is used for the LoS/NLoS indication

In our understanding the latest modification from OPPO would be reverting the prior agreement. So we do not support it.    

	CATT
	We are fine with the latest proposal from Huawei.
In our point of view, UE capability signaling will indicate UE supporting the report of either soft or hard values or both of them. We can further discuss the details of UE capability design in the email thread [106bis-e-R17-UE-features-ePos-01].

	Samsung 
	To Nokia,  we fail to understand “UE can report only 1, 0” doesn’t equal to “UE supports only hard value”.  0, 1 are already included in the value sets for soft value, there is no point to say supporting 0,1 for soft value. 

To HW, what you proposed is actually close to what we understand. But with one thing to clarify, so you’d better to use two sets of indiciation in RRC parameter but one sinlge capability signaling; while the opposite could be one set of indication in RRC parameter but two capability signaling. May I ask what coud be the key concern for the latter approach?



	Ericsson
	OK to detail the UE feature to specify support for hard/soft LOS indication. No need for RAN1 to specify options 1 or 2, RAN2 can discuss whether there is possible overhead reduction with hard LOS indicator. 


	OPPO
	@Nokia,  the agreement made in last meeting does not say “soft value”.  It says “a discrete set in the interval [0, 1]”, which include the case the UE only reports either 0 or 1. Please note we also have a FFS on “FFS: the number of discrete values to be supported” in the agreement made in last meeting.  The case of reporting hard value 0/1 corresponds to the number of discrete values = 2. 

As we commented in last meeting, there is technical concerns on supporting soft value. 

Using UE capability to report supporting either Option 1 or Option 2 is already our compromise for the sake of progress.




Issue #2: LoS/NLoS Indicator Association
One issue discussed by many companies is way to associate LoS/NloS indicators. During RAN1#106-e the following agreement was reached: 
Agreement:
· Support LoS/NloS indicators which are reported to the LMF for DL and DL+UL positioning measurements taken at UE for UE-assisted positioning or UL and DL+UL measurements at the TRP for NG-RAN assisted positioning. 
· Reporting from UE is subject to UE capability
· Positioning assistance data from LMF is enhanced for UE-based positioning by including LoS/NloS indicators.
· FFS: Other kinds of positioning assistance data enhancements
· For LoS/NloS detection method(s), there is no additional measurement Ies or assistance data outside of LoS/NloS indicator reporting (i.e., Option 6 from prior agreement).
· Note 1: No RAN4 requirements are expected for the LoS/NloS indicators in RAN1’s understanding
· Note 2: LoS/NloS indicators can be complementary to outlier rejection algorithms.

In this section we list the specific proposals from other companies related to this agreement here: 
· [2]
· Proposal 2:  Single LoS/NloS indicator should be associated with the TRP for UE-assisted and associated with the UE for network-assisted.
· Note: This means that the consolidation algorithm with measurements from different resources is up to UE/TRP.
· [3]
· Proposal 2: Each LoS/NloS indicator is associated with the latest reported corresponding UL or DL measurements. 
· For UE reported LoS/NloS indicator, the DL measurements it is associated with are the latest reported DL PRS RSRP and DL RSTD measurements. Similarly, for TRP reported LoS/NloS indicator, the UL measurements it is associated with are the latest received UL RTOA, UL AoA and UL SRS RSRP.
· [4]
· Proposal 3: All measurement results associated with the same reference signal in a location report should be provided with a single LoS/NloS indicator.
· [7]
· Proposal 1: For a DL-RSTD measurement, the UE should report two LOS/NLOS indicators associated with one DL-RSTD measurement to the LMF. One LOS/NLOS indicator corresponds to reference time and another LOS/NLOS indicator corresponds to measurement time of the DL-RSTD measurement.
· [8]
· Proposal 2: LoS/NloS indicator reporting should be per measurement reported from UE/TRP. For RSTD measurements the UE may additionally report an LoS/NloS indicator for nr-DL-PRS-ReferenceInfo. Signaling details are left to RAN2.
· [11]
· Proposal 2: For the UL-TDOA / UL-AOA / Multi-RTT positioning method support introduction of the LOS/NLOS identifier associated with the UL-RTOA time / UL-AOA angle / gNB Rx-Tx time difference measurements
· Proposal 3: For the DL-AOD / Multi-RTT positioning method support introduction of the LOS/NLOS identifier associated with the RSRP / UE Rx-Tx time difference measurements.
· Proposal 4: For the DL-TDOA positioning method support introduction of the LOS/NLOS identifier associated with the DL RSTD time measurement using the following format:
· (LOS/NLOS identifier #1, LOS/NLOS identifier #2) – LOS/NLOS identifier #1 corresponds to the link associated with a reference TRP and LOS/NLOS identifier #2 corresponds to the link associated with a neighbor TRP
· [17]
· Proposal 2: For UE-assisted positioning and UE-based positioning, the LOS indicator can be associated with either cell  ID or PRS resource ID.
· Proposal 3: When requested, the UE can associate the LOS indicator with either PRS resource ID or TRP ID.
· Proposal 6: For DL-TDOA, LOS indication is associated with target PRS and reference PRS separately
· [19]:
· Proposal 4: LOS/NLOS indicators are applicable to all supported UE and gNB positioning measurements.
Round #1 Discussion
Feature Lead View
Majority of companies seem interested introducing LoS/NloS indicators per measurement. With that in mind the follow proposal may be a good starting ground:

Proposal 2.1
· For UL-TDOA, Multi-RTT, UL-AoA, and DL-AoD one LoS/NloS indicator is associated with each measurement reported. 
· For DL-TDOA one LoS/NloS indicator is associated with each target TRP in an RSTD measurement and one LoS/NloS indicator is associated with the reference TRP in the RSTD measurements. 

Companies views:
	Company Name
	Comments

	CATT
	Support.

	Qualcomm
	Can the FL clarify in the 1st bullet whether “measurement reported” corresponds also the additionalpath measurements? One LOS/NLOS for each additionalpath? 

	OPPO
	Ok

	vivo
	Same view with QC what is a measurement report, and whether the measurement (e.g RSTD measurement) report includes additional path(s) measurement or not, or includes up to 4 additional measurements or not? That is the indicator is per TRP, per path, or per resource?

	Xiaomi
	We want to clarify that what is the meaning of measurement report in the first bullet? Does one measurement report associated with one PRS/SRS resource? If Yes, we suggest to update “measurement reported” in first bullet to “PRS/SRS resource” and update “TRP” in second bullet to “PRS resource” 

	Lenovo, Motorola Mobility
	Generally support FL’s proposal, but clarification can be added on whether the positioning measurements are associated per TRP/per path/per resource.

	ZTE
	Okay with the proposal. The measurement doesn’t include additional path since additional path  cannot be reported independently, which is always associated with a measurement.

	Intel
	Support 

	Huawei, HiSilicon
	To be clear, we think the LoS/NloS indicator should be reported per TRP or per UE, instead of per resource.

	Ericsson
	We think it could be enough to have the indicator for a measurement report including all path. We can  have the indicator part of the “MeasElement” IE for each method. 

	Fraunhofer
	Suppot the association of the reported indicator per resource.

	NTT DOCOMO
	Support, but we think whether the measurement report is associated with per TRP/per path/per resource should be clarified in the 1st bullet.

	FL
	Sorry for the confusion. Updated the proposal to reflect the comments and my intention.

Updated Proposal: 
· For UL-TDOA, Multi-RTT, UL-AoA, and DL-AoD one LoS/NloS indicator is associated per UE/TRP where a measurement is reported. 
· For DL-TDOA one LoS/NloS indicator is associated with each target TRP in an RSTD measurement and one LoS/NloS indicator is associated with the reference TRP in the RSTD measurements. 


	InterDigital
	In the updated prposal, the LOS indicator seems to be associated with TRP for DL based methods. Should there be alignment with whether the LOS indicator is TRP/PRS resource for UE-based methods for consistency? Our preference is to associate the LOS indicator with a PRS resource for UE-assisted positioning.

	Samsung
	We are wondering why one TRP/UE has only associate with one LoS/NloS indicator. As our understanding, each path should associate with one LoS/NloS indicator to indicate which path is LOS and which path is NLOS. If there is only one LoS/NloS indicator pre TRP,  what does the indicator stand for? Does that mean for all the measured path in that TRP, it is all LOS or it’s all NLOS?

	Intel 
	
We believe that LOS/NLOS indicator should be associated with the measurement. 
UE may change the position, in that case the channel, LOS/NLOS condition and measurement will change. The LOS/NLOS indicator will dynamically change along with the measurement itself. Eventually, we use the measurements in the positioning equations and the LOS/NLOS indicator shows their reliability.

There is no intention to define LOS/NLOS indicator per path. 

In the updated proposal, from the first bullet, it is unclear that LOS/NLOS indicator is associated with the measurement. We propose to say it explicitly. 

We propose the following updated proposal:

Updated Proposal: 
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NloS indicator is associated with the UL RTOA, UL-AoA and gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For DL-AoD and Multi-RTT one LoS/NloS indicator is associated with the DL PRS RSRP and UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-TDOA one LoS/NloS indicator is associated with the RSTD measurement performed with a target TRP and one LoS/NloS indicator is associated with the RSTD measurement performed with a reference TRP


	CEWiT
	Support

	LGE
	We are generally fine with the updated proposal. But, we prefer to leave the association (e.g. per TRP/per path/per resource) as options like a below proposal 3.1.

	FL 
	Intel’s updated proposal better reflects my intention and hopefully resolves some of the concerns raised. Small update to include UL SRS RSRP below:

Updated Proposal: 
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NloS indicator is associated with the UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For DL-AoD and Multi-RTT one LoS/NloS indicator is associated with the DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-TDOA one LoS/NloS indicator is associated with the RSTD measurement performed with a target TRP and one LoS/NloS indicator is associated with the RSTD measurement performed with a reference TRP


	CATT
	Support the above Updated Proposal.

	SONY
	We support FL’s updated proposal

	InterDigital2
	Thank you very much for the updated proposal. We have one question for clarificaiton. If the UE makes measurements on mulltiple PRS resources, can the UE report an LOS/NLOS indicator for each measurement (i.e., associate the LOS indicator with each PRS resource and include multiple LOS indicators corresponding to multiple PRS resources in one report)?

	Qualcomm
	We support the updated proposal. However, we also think that the corresponding LOS/NLOS assistance data should also be per PRS resource, if the UE/TRP reporting is also per PRS resource. 

	Futurewei
	Support 

	Ericsson2
	Support. We also agree with Interdigital tha the LOS indication should be attached to PRS/SRS resources in the measurement report.  The UE/TRP could also report more  LOS indicator than it is reporting RSTDs/RTT values. For example, the UE could report the RSTD between only one PRS pair, but report LOS also for the other PRSs for the concerned TRP pair, in case it has aquired the knowledge while looking for the best RSTD pair.
 

	Apple
	Support FL’s intention with modification to also have indication per positioning RS. Do we have a similar proposal for TRP?

	NTT DOCOMO
	Support the updated proposal.

	China Telecom
	Support the updated proposal.

	ZTE
	Support FL’s updated proposal. The PRS resource ID in a measurement report anyway has to be associated with a measurement. In some cases, the PRS resource ID  might not be included in the measurement report (depend on the LMF request), so the LOS/NLOS indicator may mean nothing.

	Xiaomi
	Support the updated proposal. The PRS/SRS resource ID has to be associated with a UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time or DL PRS RSRP and/or UE Rx-Tx time, thus it is at least one LoS/NloS indicator for one PRS/SRS resource ID.

	SONY
	



Round #3 Discussion
Feature Lead View
The update proposal seems acceptable in principle but the remaining issue is if the indicators are assocatied with the resource ID or not. Hopefully the explanations from Xiaomi and ZZTE have clarified. Taking DL PRS RSRP as an example, my understanding is that the UE may report multiple RSRP values for a given TRP and that each RSRP report can be associated with an LoS/NloS indicator. I have made a small change to make this even more clear. 

 Proposal 2.1.2: 
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NloS indicator is associated with each UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For DL-AoD and Multi-RTT one LoS/NloS indicator is associated with each DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-TDOA one LoS/NloS indicator is associated with each RSTD measurement performed with a target TRP and one LoS/NloS indicator is associated with the RSTD measurement performed with a reference TRP

Companies views:
	Company Name
	Comments

	OPPO
	Ok

	Qualcomm
	OK assuming that also in Issue #3 we have LOS/NLOS per PRS resource. It is unclear one should be per PRS resource measurement (this proposal), and the AD would be per TRP. 

	Huawei, HiSilicon
	Sorry, I am still confused at the proposal. Let’s use the following example:

For DL-TDOA, each RSTD target TRP can have up to 4 RSTD measurements in Rel-16 (maybe more in Rel-17 if we have multiple Rx TEGs), and there will be up to 4 LOS/NLOS indicator then?

For DL-AoD, each TRP can have up to 8 DL PRS-RSRP meausrements, and there will be up to 8 LOS/NLOS indicator? If we have first path RSRP reporting, there will be as many LOS/NLOS indicators as the number of first path RSRP? In the most usual case of using first path RSRP for DL-AoD, the same link status (LOS) should be assumed, so that the first path RSRP difference among PRS resource reflects the deviation from the PRS beamforming direction and UE direction, it is not clear to us how resource-specific NLOS indicator for (first path) PRS-RSRP can work.

For UL, UL-RTOA/gNB Rx – Tx time difference, multiple AoA, one or multiple first path SRS-RSRP will even be potentially grouped for a single target (first) path, how could it be useful if each of them is associated with an individual LOS/NLOS indictor?

If resource-specific LOS/NLOS indicator is the case, we are deeply concerned that we are overcomplicating the issue. At least from our side, single indicator per TRP for DL, and single indictor per measurement (UE) for UL should be the basic functionality to be considered. Resource-specific LOS/NLOS indicator can be added on top of that, if there is a strong interest in it.

Our suggestion is as follows:

· For UL-TDOA, UL-AoA and Multi-RTT either single LoS/NloS indicator is included a TRP Measurement Result IE or one LoS/NloS indicator is associated with each UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For DL-AoD and Multi-RTT either single LoS/NloS indicator is included in NR-DL-AoD-MeasElement and NR-Multi-RTT-MeasElement, respecitively, or one LoS/NloS indicator is associated with each DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-TDOA either single LoS/NloS indicator is associated with each target TRP and the reference TRP, or one LoS/NloS indicator is associated with each RSTD measurement performed with a target TRP and one LoS/NloS indicator is associated with the RSTD measurement performed with a reference TRP

We would like to ensure that UE/TRP has the opportunity to report a single indicator per TRP for DL, and a single indictor per UE for UL, regardless of any fancy features introduced in Rel-16 and Rel-17 (multi-beam, TEG, path-RSRP, multi-AoA).

	CATT
	Support the proposal.

	ZTE
	We’re fine with FL’s proposal. We prefer to treat the updated parts from Huawei as FFS since in depends on how we define first path RSRP. If first path RSRPs from different DL PRS resources have to align the same timing from a reference resource, the updated parts are reasonable. However, if the timings corresponding to first path RSRPs are also reported (e.g. DL-RSTD), we may not need to align the same timing for the first path RSRPs.

	CEWiT
	We are okay the proposal.

	Lenovo, Motorola Mobility
	Support FL’s proposal to report the LOS/NLOS indication on a TRP basis.

	China Telecom
	Support

	Xiaomi
	We are fine with the proposal

	Intel 
	Support 

	vivo
	We are okay with the proposal 

	LGE
	Agree.

	SONY
	Support

	InterDigital
	Regarding DL-AoD, as explained in our contribution (and in 3.9.1 in this document), the LoS/Nlos indicator is not meaningful if Rx beam index is not indicated by the UE, since the presence of the Rx beam index means the UE is using the same Rx beam to receive different PRS resources (otherwise, the UE uses different Rx beams to receive different PRS resources). Depending on which direction Rx beam is facing, the value of LoS/Nlos indicator may fluctuate significantly. Thus we would like to propose the following FFS point:

· For DL-AoD and Multi-RTT one LoS/NLoS indicator is associated with each DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
FFS : Dependence of indication of a LOS/Nlos indicator on the presence of an Rx beam index

For other two bullets (UL-related, DL-TDOA), we are ok as long as the intention is to associate the LOS/NLOS indicator per PRS resource.

	FL
	To InterDigital, I am not sure I follow your argument. Could you expand a bit how this would be different than the current Rx beam reporting? My understanding is that in Rel-16 the UE reports multiple PRS-RSRP for the same resource set and can report the Rx Beam index as long as at least 2 DL PRS-RSRPs have been measured with the same beam. I assume that you mean that if the UE doesn’t report Rx-beam-index then the UE used different Rx beams for each PRS-RSRP. However, I fail to see how this mean sthat the LoS/NLoS indicator is not useful. The LMF still knows that for whatever Rx beam the UE used for a given RSRP measurement that the UE feels it is LoS/NLoS. 

To all, thanks for the discussion. How about the following updated proposal. 

Modified Proposal:
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated with each UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated and reported by a TRP for a given UE
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each TRP in the measurement report from the UE
· For DL-TDOA one LoS/NLoS indicator can be associated with each RSTD measurement performed with a target TRP and one LoS/NLoS indicator is associated with the RSTD measurement performed with a reference TRP
· For DL-TDOA one LoS/NLoS indicator can be associated with each target TRP and one LoS/NLoS indicator can be associated with the reference TRP in the measurement report


	Qualcomm
	OK with the proposal (assuming also #3 is solved in a similar way, which seems to be the updated FL proposal also)

	InterDigital
	@FL
Thank you very much for your reply. We are not proposing to change the current Rx beam reporting. 
We are proposing to indicate the LOS/NLOS indicator only when the Rx beam indication is present.
Our concern is that the qualities of  the LOS/NLOS indicators are not consistent among associated PRS resources if the same Rx beam is not used (direction of Rx beam is not clear).

	Apple
	OK with the FL’s proposal

	NTT DOCOMO
	OK with the FL’s proposal.

	CATT
	Support the above latest proposal.

	Intel 
	Support updated FL’s proposal 

	ZTE
	For the following red parts from modified proposal, 
- if UE doesn’t have its own location and TRP location, how UE can decide a Los/Nlos indicator per TRP. In our understanding, if UE measures channels from multiple DL PRS resources of one TRP, UE can derive a Los/Nlos indicator for each channel. Therefore, the Los/Nlos indicator should always associated with measurement or PRS resource.
- if the intention is to align the same timing for multiple first path RSRPs and UE may select a reference resource to get the timing, so UE may only need to report Los/Nlos indicator associated with the reference resource. However, we haven’t decided this in AI 8.5.3. As we commented in last round,  if the timings corresponding to first path RSRPs are also reported (e.g. DL-RSTD), we may not need to align the same timing for the first path RSRPs.

We suggest to FFS the red parts or at least what conditions to be used should be clarified.

· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated with each UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated and reported by a TRP for a given UE
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· TRP in the measurement report from the UEFor DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each 
· For DL-TDOA one LoS/NLoS indicator can be associated with each RSTD measurement performed with a target TRP and one LoS/NLoS indicator is associated with the RSTD measurement performed with a reference TRP
· For DL-TDOA one LoS/NLoS indicator can be associated with each target TRP and one LoS/NLoS indicator can be associated with the reference TRP in the measurement report


	FL
	To InterDigital, I am not sure I understand your point. The UE would report the PRS-RSRP with different values and LMF would know that different Rx beams are used. The UE would also attached LoS/NLoS indicators to each RSRP. It seems to be that if the UE could receive a given PRS resource in LoS mode that it would want to do that regardless of if that happens to be the only PRS resource it uses that Rx beam for. The LMF just wants to know which measurements the UE made in LoS mode. What am I missing here? 

To ZTE, I am not sure I follow the logic of needing the UE/TRP locations. My understanding of the proposal is that the UE measures different PRS resources and if the UE believes that at least one of them are received in LoS fashion then the UE tags that TRP as LoS. For example, a UE measures 4 PRS resources from the same TRP for multi-RTT. One of those resources it believes is LoS. The UE may only report 1 UE Rx-Tx time difference measurement per TRP which it would select as the LoS one and then inform network of this based on the indicators. 

	ZTE
	To FL,
In your example, if UE only reports 1 UE Rx-Tx time difference measurement per TRP, then UE also indicates a Los indicator to this measurement. This also means Los indicator, once reported,  should always associated with a measurement. Why do we need additional bullets (red parts in our last comment) to emphasize this special case that is already covered by other bullets?

Once again in your example, if UE still reports 4 UE Rx-Tx time difference measurement per TRP, do you mean only one LOS indicator will be reported, where the Los indicator is associated to one of the 4 measurements that UE believes it’s Los. We think this understanding is  covered by other bullets as we use the wording “can be”, which means not all measurements reported by UE should be associated with Los indicator.

In our view, the Los indicator should always be associated with a measurement.

	InterDigital
	@FL
Thank you very much for your reply. As you pointed out, the UE can measure RSRP and associate a LOS indicator with it for the measured PRS resource with/without an Rx beam index in the current proposal. However, the question here is how reliable is the LOS indicator returned by the UE if the LOS indicators can be returned freely with/without an RX beam index?

At least for angle-based positionig methods, there is a way for the network to asess quality of each indicator, with a help from the UE using the same Rx beam. One way for the network to assess reliability of the LOS indicator is RSRP associated with it.

In an extreme example, let’s say a TRP transmits 2 different PRS (in different direction) and one of them reached the UE along a LOS path and another one reached the UE along a NLOS path. Let’s also assume, by coincidence, the UE points two of its RX beams for LOS  (LOS fashion) and NLOS direction (NLOS fashion) and received respective PRS beams transmitted by the TRP. If the UE observes the same RSRP and return respectively LOS indicators,  how does the network determine reliability of the associated LOS indicators? 

In the above example, the UE does not return an RX beam index, according to the spec (If I understand it correctly).

If the UE fixes the Rx beam (let’s say pointing at LOS direction by coincidence) and measures RSRP of the PRS beams, the UE will measure two different RSRP values and asociates respectively LOS indicators. Fixing the RX beam probably leads to different measured RSRP (higher RSRP for PRS along LOS than PRS along NLOS) which will aslo leads to differentiation of qualities of LOS indicators (e.g., low RSRP = low reliability for the LOS indicator). In addition, know that the UE pointed the RX beam in the same direction while measuring different PRS resoruces may also be helpful for the network to assess quality of the LOS indicator.

We are fine with the modified proposal, if the FFS point we suggested earlier can be inserted.

Modified Proposal:
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated with each UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated and reported by a TRP for a given UE
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each TRP in the measurement report from the UE
· For DL-TDOA one LoS/NLoS indicator can be associated with each RSTD measurement performed with a target TRP and one LoS/NLoS indicator is associated with the RSTD measurement performed with a reference TRP
· For DL-TDOA one LoS/NLoS indicator can be associated with each target TRP and one LoS/NLoS indicator can be associated with the reference TRP in the measurement report
FFS : Dependence of indication of a LOS/Nlos indicator on the presence of Rx beam index for DL-AoD


	Samsung 
	For the bullets that associated the Los/Nlos indicator to the TRP, after reading the discussion, may I ask that the intention that in case this general Los/Nlos indicator between TRP and a UE is indicated, then there is no need for a separate Los/nlos indicator for each measurement? For example, if Los indicator is indicated,  then both UE and LMF can assume all the measurement report corresponding to this TRP should be coming from the LOS path?  

	Ericsson
	OK with IG’s way forward. Rx beam information is indeed important to assess the LOS indicator. 

	FL
	Thanks for the discussion and explanation. I will add the FFS as suggested by IDC. 

@ZTE, my understanding is that the indicator is always associated with a measurement. The part you have concern about in my understanding is a way for the UE/TRP to indicate to LMF that multiple measurements from the same TRP have the same LoS/NLoS indicator. 

@Samsung, perhaps the proponents can further explain but yes that is my understanding. For example, a UE may report one indicator to the LMF for a given TRP along with 4 RSTD measurements. The LMF can assume that those measurements all have the same LoS/NLoS indicator in my understanding. 

Modified Proposal:
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated with each UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated and reported by a TRP for a given UE
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each TRP in the measurement report from the UE
· For DL-TDOA one LoS/NLoS indicator can be associated with each RSTD measurement performed with a target TRP and one LoS/NLoS indicator is associated with the RSTD measurement performed with a reference TRP
· For DL-TDOA one LoS/NLoS indicator can be associated with each target TRP and one LoS/NLoS indicator can be associated with the reference TRP in the measurement report
· FFS : Dependence of indication of a LOS/Nlos indicator on the presence of Rx beam index for DL-AoD




Issue #3: UE-based Indicators
One issue discussed by many companies is LoS/NloS indicators for UE-based positioning as agreed at the last meeting: 
Agreement:
· Support LoS/NloS indicators which are reported to the LMF for DL and DL+UL positioning measurements taken at UE for UE-assisted positioning or UL and DL+UL measurements at the TRP for NG-RAN assisted positioning. 
· Reporting from UE is subject to UE capability
· Positioning assistance data from LMF is enhanced for UE-based positioning by including LoS/NloS indicators.
· FFS: Other kinds of positioning assistance data enhancements
· For LoS/NloS detection method(s), there is no additional measurement Ies or assistance data outside of LoS/NloS indicator reporting (i.e., Option 6 from prior agreement).
· Note 1: No RAN4 requirements are expected for the LoS/NloS indicators in RAN1’s understanding
· Note 2: LoS/NloS indicators can be complementary to outlier rejection algorithms.

In this section we list the specific proposals from other companies related to this topic here: 
· [3]
· Proposal 3: For UE-based positioning, the LoS/NloS indicator included in the positioning assistance data from LMF should be associated with the following additional information:
· Whether the LoS/NloS indicator is associated to UL or DL positioning measurements. 
· The specific path between the UE and the TRP that the LoS/NloS indicator corresponds to.
· [11]
· Proposal 5: For the UE-based positioning support introduction of the LOS/NLOS indicator associated with the DL PRS Resource and corresponding beam information element which is used by the LMF to provide spatial direction information of the DL PRS Resources to the UE
· [16]
· Proposal 1: For UE-based positioning measurement in terms of LoS/NloS identification, support following assistance data for UE: 
· Propagation time difference threshold/window between a reference and a target TRP.
· [19]
· Proposal 2: Supplementary assistance information regarding which TRPs have been experiencing LOS/NLOS can be signalled to Ues, if available, for UE-assisted and UE-based positioning methods. FFS the TRP indication for LOS/NLOS in assistance data.
· [20]
· Proposal-3: For UE based positioning, the LMF should provide the LCS to GCS mapping of UE as an assistance information.
Round #1 Discussion
Feature Lead View
A few companies have mentioned how to associate LoS/NloS indicators in the case of UE-based positioning. With that in mind the follow proposal may be a good starting ground:

Proposal 3.1
· Support one of the following options for UE-based LoS/NloS indicators within assistance data:
· Option 1: LMF associates LoS/NloS indicators with DL PRS resources
· Option 2: LMF associates LoS/NloS indicators with TRPs
Companies views:
	Company Name
	Comments

	CATT
	We prefer to modify the Proposal 3.1 as follows,
Updated Proposal 3.1
· For UE-based positioning, support one of the following options for UE-based LoS/NloS indicators within positioning assistance data from LMF:
· Option 1: LMF associates LoS/NloS indicators with DL PRS resources
· Option 2: LMF associates LoS/NloS indicators with TRPs


	Qualcomm
	Option 1. 

	OPPO
	Not sure whether either Option 1 or Option 2 can work. The channel condition on one particular PRS resource or one TRP can only be known when the UE measures the signals. So, how come can the LMF inform a UE about some information that is supposed to be measured by the UE?  The LMF can never know whether one particular channel at given moment is LOS or NLOS.  Of course, the system might know the large scale/long time information about the radio channel condition. But is not clear how this can help the UE-based positioning.
Another issue is regarding the “Los/NLOS indicator” here. The LOS/NLOS indicator mentioned here shall be different from the LOS/NLOS indicator included in either UE measurement report or TRP measurement.  That needs more clarification.   

	Vivo
	Before deciding it is per resource or per TRP, we would like to consult the majority, the indicator is used for what, choosing TRP or resource?  Is there any UE behavior is needed to specify? 
In our view, we doubt whether LoS/NloS indicators within assistance data are beneficial for UE-based positioning since the LOS indicator will be different with UE movement. But compared with option1, option 2 per TRP is more suitable since the LoS/NloS indicators are the same with different resources for a fixed UE location.

	Xiaomi
	We prefer Option 1. Different PRS resource can experience different path.

	Lenovo, Motorola Mobility
	Support Option 2 for easier association of LoS/NloS indicators. In the case of UE-based positioning, we would like to confirm if the LoS/NloS indication from the LMF is provided based on previously available LoS/NloS indication measurement information in order to enable this association for UE-based assistance data? 

	ZTE
	Option 2 is enough. LOS/NLOS indicator  can only be binary value since LMF has no way to get soft value.

	Intel 
	Option 1. 

	Huawei, HiSilicon
	Support Option 2.

	Ericsson
	Agree that option 2 seem more viable. 

	Fraunhofer
	Option 1

	InterDigital
	We prefer Option 1 for granurality of LOS indication.

	Samsung
	Even it is UE-based positioning, LMF cannot know the LoS/NloS indicators since UE preform the decision and measurement.

	CEWiT
	Support Option 2.

	LGE
	We have some concerns about the proposal, 
Firstly, as shown in above captured many contributions, most of companies suggetst to provide additional assistance data/information for UE-based. We think that the proposal is not matched with other company’s original intention.. 

Secondly, we cannot understand why do we decide the proposal beacause we think it is up to UE.  

	FL
	To OPPO, Samsung, LoS/NloS indicators for UE based were already agreed to be supported in the last meeting. My understanding is that the LMF may have some prior knowledge of TRPs that it believes are LoS/NloS (e.g., based on prior UE reports or UL measurements). How the LMF knows this information is fully up to implementation in the current agreements. 

To vivo, my understanding is that no UE behavior is currently planned to be specified (though companies are of course welcome to propose something). It would be up to UE implementation how to use this information but I assume similar to UE-assisted case the UE (like the LMF) could filter out the likely NloS links when the UE performs the position estimation. 

	SONY
	· We prefer Option 1. Shouldn’t we need to modify Option 1? Option 1: LMF associates LoS/NloS indicators with DL PRS resources of each TRP


	Qualcomm
	If` the LOS/NLOS reporting is per PRS resource, then also the assistance data can be per-PRS resource. 

	Futurewei
	Option 1.

	Apple
	Option 1, we share similar view as QC

	NTT DOCOMO
	Option 2 seems enough.

	China Telecom
	Option 1


Round #3 Discussion
Feature Lead View
From the above discussion it seems that 10 companies support Option 1 while 6 companies support Option 2. Perhpas we can just agree to the options for this meeting and discuss next meeting which one to select. A few companies also question the value of UE-based indicators but this is counter productive from FL view as this was already agreed to be supported. It would be good to not spend time trying to revert a former agreement. Unless that is the explicit proposal from companies (please let me know if that discussion is desired).  

 Proposal 3.1.2: 
· For UE-based positioning, support one of the following option LoS/NloS indicators within positioning assistance data, downselection to be taken at RAN1#107-e: 
· Option 1: LMF associates UE-based LoS/NloS indicators with each DL PRS resource for each TRP
· Option 2: LMF associates UE-based LoS/NloS indicators with each TRP

Companies views:
	Company Name
	Comments

	Fraunhofer
	Okay with Fl proposal. Support Opt1

	OPPO
	We can live with Option 2.

The problem with Option 1 is the LOS indicator on each PRS resource would be more like small scale fading information. For that, only after the UE measures each individual PRS resource, the UE can know such information.

	Qualcomm
	We want to take a joint approach in agreeing in issue #2 and #3. 

	Huawei, HiSilicon
	As commented in issue #2, we can live with both options being supported. In case there is single one to select, we think Option 2 has higher priority than Option 1.

	CATT
	Support the proposal and down-select one option in next meeting.
We slightly prefer Option 1 since it can provide more information than Option 2. 

	ZTE
	Option 2. The same view with OPPO.

	CEWiT
	Support the proposal. We are okay with both the options but slightly prefer option-2.

	Lenovo, Motorola Mobility
	Support Option 2 for consistencty with UE-assisted methods as noted in Proposal 3.2-Round#3 discussion.

	China Telecom
	Option 2.

	Xiaomi
	We prefer Option 1 since different PRS resource can experience different path.

	Vivo
	Option 2
And we think it is a different issue compared to issue2. Reporting LOS indicator with each PRS resource in issue 2 is considered UE movement that LOS condition will change, but in this proposal, we don’t think LMF can do like this.

	SONY
	Support FL’s proposal. We understand that the downselection is in the next meeting.

	InterDigital
	Thank you very much for the modified proposal. For Option 1, one LOS/NLOS indicator is associated with one PRS resource, correct? If our understanding is correct, we propose to add the following note for clarification.
· For UE-based positioning, support one of the following option LoS/NloS indicators within positioning assistance data, downselection to be taken at RAN1#107-e: 
· Option 1: LMF associates UE-based LoS/NloS indicators with each DL PRS resource for each TRP
· Option 2: LMF associates UE-based LoS/NloS indicators with each TRP
Note : For option 1, one Los/Nlos indicator is associated with one DL-PRS resource


	FL
	Considering the discussion here and in Issue #2 I have modified the proposal: 

Updated Proposal:
· For UE-based positioning, support both of the following option LoS/NLoS indicators within positioning assistance data: 
· Option 1: LMF associates UE-based LoS/NloS indicators with each DL PRS resource for each TRP
· Option 2: LMF associates UE-based LoS/NloS indicators with each TRP
· Note: For option 1, one LoS/NloS indicator is associated with one DL-PRS resource


	Qualcomm
	OK with the proposal

	InterDigital
	We support the updated proposal.

	Samsung
	Different from LMF using some prior knowledge of TRPs or UL measurements to indicate LoS/NLoS, acquire LoS/NLoS indicator based on DL measurements is another thing. If the proposal refers to the front one, does the option 1 mean that each DL beam (DL PRS resourse) should be associated with a LoS/NLoS indicators to indicate different measurement paths? If the answer is yes, we would like to add the note to say such indicator is not based on measurement. Or if FL could provide better explaination on what the UE based Los/Nlos indicator is in this discussion and it’s relation with issue 2.
Updated Proposal:
· For UE-based positioning, support both of the following option LoS/NLoS indicators within positioning assistance data: 
· Option 1: LMF associates UE-based LoS/NloS indicators with each DL PRS resource for each TRP
· Option 2: LMF associates UE-based LoS/NloS indicators with each TRP
· Note: For option 1, one LoS/NloS indicator is associated with one DL-PRS resource
· Note: The UE-based LoS/NloS indicators is not based on measurement. 

Besides, so there will be no down-selection but supporting both? 

	NTT DOCOMO
	OK with the proposal.

	CATT
	We are fine with the updated proposal from FL.
About the UE-based Los/Nlos indicators, we think they may be calculated from the UL measurement by TRP. 

	OPPO
	We still have concern on Option 1. Therefore we do not support to support both options. 
 Could any company explain how Option 1 can work. It is true that different PRS (carrying different Tx beam direction) can experience different multipath. But how can the LMF figure out the such refined information that detailed confidence level of LOS/NLOS of each PRS resource without measurement by the UE. 
Re the comments of using UL measurement for DL LOS/NLOS indicator: for UE-based positioning method, we shall not assume the UE will transmit SRS for positioning, Thus generally the neigbor cell TRP does not have UL measurement from one UE. Furthermore, using UL measurement to derive DL channel condition assume too much impractical assumption which would not be valid in practical deployment. 

	ZTE
	Only Option 2 is enough. Define the LoS/NLos indicator per resource for assistance data is over-specified, but also not practical as mentioned by OPPO.

	FL
	To Samsung, UE-based indicators were already agreed to be introduced in the last meeting. As I said how the LMF determines this assistance data is completely up to implementation in my understanding. The ideas I used were just examples of how it could work. There is zero intention to specifiy additional measurements in my understanding. I am not sure your note is appropriate however as the LMF could of course use a measurement to determine a LoS/NLoS indicator. Why would we explicitly prohibit such LMF behavior? 

I originally propose to do downselection but it seemed not possible given the comments from other companies. I am okay to have downselection if it is acceptable to all companies. 

To OPPO, my understanding is that the LMF may assign different PRS resources with different LoS/NLoS indicators. For example, the LMF knows the PRS beam directions already and if the LMF has a rough UE location it may think that some beams are pointed at the UE while other beams are pointed away from the UE. The LMF may use this as a way to determine the indicator at a per beam level. It is technically feasible in my understanding. 

	Ericsson
	OK with FL proposal

	OPPO
	We do not support Option1 because technically, it is not feasible to estimate the LOS/NLOS per PRS resource. 

@FL, the explaintion of using the rough PRS location to estimate the status of LOS/NLOS does not work pratically. Because it assumes the beam on each PRS is like a light transmission, which is true.  A UE not locating in the boresight direction of one Tx beam does not mean this UE can not receive the signal of that beam. It only means the UE does not receive the signal with maximal beamforming gain.  The UE still receive the signal from the beam.  Think about a environment with no multipath at all, for instance in the space.  The TRP transmit 16 PRS resource with 16 different DFT-based beams. The beams definitely have different beam direction. But the UE receive all the PRS resource with LOS. The only difference on different PRS resource is the received pwer is different due to different beamforming gain.

	FL
	@OPPO, in my understanding just because the LMF uses the boresight directions of the beams it does not mean the LMF assumes the UE is in that exact direction. Take the following example, if a UE is located at lets say 15 degrees but receives the strongest beam which has 120 degree boresight that it is more likely that PRS resource is NLOS than if the UE received the strongest beam which has 20 degrees. Would you agree? 
It is technically feasible to estimate LoS/NLoS per PRS resource. I would be fine to remove option 1 but that does not seem to be acceptable to other companies and I feel that the current proposal is the best we can do at this time. 



Issue #4: Number of Additional path reporting
Another major topic discussed by companies is the number of additional paths that should be supported in the enhanced multipath reporting. At the last meeting the following agreements were reached: 
Agreement:
· For up to N>2 additional paths, support reporting relative timing (to the first detected path) in the measurement reports from UE to LMF for at least DL-TDOA and multi-RTT
· FFS: Definition of additional paths for N>2
· FFS: Whether power is additionally reported and if reported whether power is relative to first detected path or total power
· Support one of the following options for maximum value of N at RAN1#106-b (any further criteria for selection to be discussed during RAN1#106):
· Option 1: N = 4
· Option 2: N = 8
· Option 3: N = 16
· Option 4: N = 32
 
Agreement:
· For multipath reporting enhancements, support reporting from TRP to LMF, angle, timing, for up to additional N>2 paths for at least UL-TDOA and multi-RTT.
· FFS: Definition of additional paths for N>2
· FFS: Whether power is additionally reported and if reported whether power is relative to first detected path or total power
· Down select between the following options for N at RAN1#106-b (any further criteria for selection to be discussed during RAN1#106):
· Option 1: N = 4
· Option 2: N = 8
· Option 3: N = 16
· Option 4: N = 32

Specific proposals related to these agreements are captured here: 
· [2]
· Proposal 3:  Extend the number of paths for a measurement to 8 and support reporting for each path
· TOA information defined relative to the first path (only for the additional paths)
· A Rx beam index
· A list of path powers measured from different PRS resources for the path measured via the Rx beam indicated by the Rx beam index
· Proposal 5:  Support up to 8 additional paths information reporting for both UE and TRP.
· [5]
· Proposal 3: N=4 additional paths for at least DL-TDOA, UL-TDOA and multi-RTT are enough at this stage for positioning.
· [6]
· Proposal 3: For supporting N >2 additional paths in DL-TDOA and multi-RTT:
· Selecting additional paths is up to UE implementation.
· UE reports relative RSRP for each additional path.
· The maximum value of N is reported in UE capability
· Proposal 4: For supporting N >2 additional paths in UL-TDOA and multi-RTT by TRP:
· Selecting additional paths is up to TRP implementation.
· TRP reports relative RSRP for each additional path.
· The maximum value of N is 8.
· [7]
· Proposal 5: In Rel-17, support up to 4 additional paths in the measurement reports from UE or TRP to LMF.
· [8]
· Proposal 5: Support at least N =8 additional paths.
· [9]
· Proposal 2: The maximum value of N>2 additional path can be configurable.
· [10]
· Proposal 4: The maximum number of additional reported paths is 4.
· [11]
· Proposal 7: For the DL-TDOA and the Multi-RTT positioning methods support the maximum number of reported additional paths from UE to the LMF equal to N = 4
· Proposal 9: For the UL-TDOA and the Multi-RTT positioning methods support the maximum number of reported additional paths from gNB/TRP to the LMF equal to N = 4
· [14]
· Proposal 3: For N-path reporting with N>2 support equal spaced path reporting (ESPR) with N=16 (or 8 or 32)
· [18]
· Proposal 1: For both Ues and TRPs, remove the option of N=32.  Study further until next meeting between Options 1, 2 and 3.  
· [19]
· Proposal 1: Support Option 1: N=4 or Option 2: N=8 additional path reporting from UE to LMF.
· [20]
· Proposal 4: For multipath mitigation, reporting of up to 16 additional paths should be supported for measurement reports from UE to LMF and from TRP to LMF.
· [21]
· Proposal 4: The number of additional paths N should be large to enable accurate LOS/NLOS detection.
Round #1 Discussion
[bookmark: _Hlk84790375]Feature Lead View
Companies views are quite split on how many additional paths to support. From our count:
· N = 4 is supported by 4 companies
· N = 8 is supported by 3 companies 
· N = 16 is supported by 2 companies 
· 1 company proposes that N is “large” and 1 company proposes to study further between 4,8,16. 
With this in mind we make the following proposal for discussion. 

Proposal 4.1
· For enhanced multipath reporting support one of the following options for the value of maximum number of additional paths:
· Option 1: N = 4. 
· Option 2: N = 8.  

Companies views:
	Company Name
	Comments

	CATT
	Support.
And we prefer Option 1.

	OPPO
	N = 4 is ok. However, it can be UE capability reporting. 

	Vivo
	Option1 is supported.

	Xiaomi
	Support and prefer Option 1

	Lenovo, Motorola Mobility
	Support FL’s proposal. Proposal can also include an additional note on the applicability for both reports from UE to LMF and from TRP to LMF.

	ZTE
	Option 1

	Intel 
	Option 1. 

	Huawei, HiSilicon
	Support Option 2. 

	Ericsson
	In our view, 16 and 32 paths should not be excluded. 

regarding the maximum number of path supported, we have the following count:


	nrof paths
	2
	4
	8
	16
	32

	Mentioned in
	[18]
	[5,6,7, 9, 10,11,18,19]
	[2,6,8,9,14,18,19, 21]
	[6, 8, 14, 9, 18, 20, 21]
	[6, 8, 14, 9, 21]

	Maximum nrof path:
	
	32 paths:
5, 10, 11, 7
	8 paths 
2, 19
	16 paths
18, 20
	32 paths
6,8,14,9,21




Therefore, we think that the maximum value for N=16, 32 is still a strong candidate for the release (supported by 5 companies). 




	Fraunhofer
	Do not support starting the discussion by the value of N. We don’t see a benift in only having an greement to “N” for the following reasons:
1. There are multiple LMF usages for the criteria selection of N which the TRP/UE is an aware of. Simple example, lets take N=4: 
o UE1 sets a low threshold and reports possible LOS path(s) with low RSRP
o UE2 reports the strongest N path
o UE3 selects a third criteria … 

Can companies opposing discussion on Issue 8 explain how the LMF makes use of such reports!

2. Rel-17 enhancements in this AI, should target in particular reporting for achieving the cm level accuracy. Most argumentation in contributions for supporting the value of N states that its either “useful” or mentions “N=4” as a compromise maybe some clarification can help! 



	Samsung
	Option 1

	CEWiT
	We are okay with any option but as option-1 is a subset of option-2.
We support option-2. 


	LGE
	Support FL’s proposal. We are OK with either option 1 or option 2.

	Qualcomm
	We could acception the FL’s proposal. 

	NTT DOCOMO
	Support FL’s proposal.

	China Telecom
	Option 1.

	ZTE2
	We tend to agree with Fraunhofer in the first point. In addition, we should clarify that this proposal is only for timing or timing and path RSRP.

	Fraunhofer2
	When looking in the different 17 contributions in this AI we observe:
· 5 Supporters of N=4 either don’t see a clear benefit, hypothesis on a possible FAP, or prefer a reduced signaling overhead [5,7,10,11,19]
· 3 Supporters of N =8 would like  to obtain the general profile of the channel (probably based on the significant paths) [2,8,12]
· 7 Supporters for configurable N or N=>16 are suggesting are suggesting a criteria such as (time window based (2),threshold based (1),1st peak highest peak and components of the highest peak (2) or configurable (1)) [4,7, 12,14,16,21]
· In [6,20] we couldn’t identify the motivation of N=8,16, while in [3] no gain was observed for N higher than 2  

What can be concluded is:
·  that behind the value of N we a have an ambiguous report which is interpreted differently by the UE/TRP (not to repeat our response [5] and [4] reports the same number of N with different selection criteria(the LMF can only hope the reported N-paths are the desired ones).
· The method for selecting the value of N, in the absence of a criteria or a definition, is hard to converge on and in our view a disappointing outcome of what is supposed to be a major feature in Rel-17





Round #3 Discussion
Feature Lead View
It seems very challenging to make progress on this topic. Based on the comments from Fraunhofer, ZTE, and others maybe it is better to take one step back.

 Proposal 4.1.2: 
Select one of the following alternatives for additional path reporting in Rel-17: 
· Alternative 1: No definition of additional path is specified (i.e., up to UE/TRP implementation). 
· Alternative 2: A definition of additional path is specified. 
· FFS: Details of definition. 

Companies views:
	Company Name
	Comments

	Fraunhofer
	Aletrantive 2.

To clarify, the selection of the N-additional path is up to UE/TRP implementation.  By an N-path definition the LMF knows the criteria the UE/TRP applied to select the N-paths. Once we agreed on the usages we want to support in Rel-17, the maximum value of N can be identified. 
We think the definition can be derived based on the provided usages in different contributions:
1. Reporting one or more paths when the UE/TRP is uncertain on a measured ToA
1. Reporting significant/strongest paths
1. Reporting the N-paths within a defined time window relative to the FAP
1. Reporting additional paths related to  the FAP 

	 

	OPPO
	Support Alt2.  

	Qualcomm
	We think at a minimum agreeing that the UE reports which of the path is the strongest is useful. So, I would lean towards Alt. 2, however, there is a risk that “overoptimizations” may be proposed, so we prefer if we try to be more specific with Alt. 2. 

What about writing a proposal like the following: 
· With regards to the additional path report of UEs/TRPs, decide by 107-e, whether an LMF can include in the additional-path request one or more of the following to be reported by a UE/TRP:
· Opt. 1: LMF requests the UE/TRP to report the strongest path as one of the additional paths
· Opt. 2: LMF request the UE/TRP to report additional paths that are within a configured time window relative to the FAP
· Opt. 3: LMF request the UE/TRP to report additional paths when the UE/TRP is uncertaint of a measured FAP
· Opt. 4: No additional information in the request beyond the maximum number of additional paths (legacy NR Rel-16 behavior).

From the cases that Franhuffer includes above, I don’t really understand how the option “Reporting additional paths related to  the FAP “ is different than the legacy approach, or what woulda UE/TRP do different.

	CATT
	Support Alt.2.
We prefer to specify the the definition of additional path, then disucss the details, such as the maximum number of additional path.
About the definition of additional path, we think a threshold which is assigned to UE or TRP from LMF should be defined for selecting additional paths. The threshold H is a relative power ratio in the interval of [0,1] and it can filter interference and noise which may be regarded as multipath. 

	ZTE
	No clear why we need to discuss the definition. In Rel-16, we don’t have definition for additional timings, which is up to UE implementation. In Rel-17, we’re discussing the definition of path RSRP in AI 8.5.3, which can easily extend to additional path. Therefore, there is no new definition is needed.
We prefer to Qualcomm’s proposal as a starting point for further discussion, another option should be added,
Opt.5: LMF request the UE/TRP to report additional paths that are larger than a threshold related to the power of peak path.


	CEWiT
	We support Alt-2. We agree with Fraunhofer’s concern that without defining the additional paths, it will be difficult for LMF to extract anything useful out of the additional paths.

	Lenovo, Motorola Mobility
	It seems that there is some overlap in discussions in AI8.5.3 regardining definition. Our understanding on the basic intention was to extend the legacy Rel-16 mechansim of 2 additional reporting paths to higher N values in Rel-17, which would be considered useful by the LMF.  Although, it seems that the discussion on N additional paths creates a further issue on selection criteria of the best/useful N additional paths to be reported to the LMF. So this selection criteria of the N best/useful additional paths could be an additional FFS point, but a key issue is whether this seems to be an implementation issue or not and whether a new definition can implicitly capture this selection criteria.

	China Telecom
	We share the similar with ZTE/QC.

	Xiaomi
	We prefer Alt 2. And we are also fine to specific Alt 2 at the same time.

	Fraunhofer
	Definition of additional paths:
Given that the majority till now are supporting Alt2, we can still make some progress in this meeting, taking the options in the proposal as a starting point, the N-path definition can be something like: 
The additional path report can comprise a maximum of  N=[16] paths, the additional paths indicating:
· P1: Up to [4] additional paths when the UE/TRP is uncertain of a measured FAP
· P2: Up to [8] additional paths that are within a finer resolution around the FAP (Note this includes the 4 additional paths in P1)
· P3: Up to [8] additional paths on significant paths including at least the strongest path

LMF request 
We support QC proposal for keeping it up to RAN1#107e to decide on LMF request one or more of the options. On the options, we would like to support current option2 however we think its not reasonable to discuss configuration of time windows in the last meeting, so we prefer the following modification
	Opt. 2: LMF request the UE/TRP to report additional paths that are within a finer resolution around the FAP configured time window relative to the FAP

Clarification:
To the question raised by Qualcomm: To clarify the intention, Rel-17 performance targets will fall short in real deployments in the presence multipath components within the lobe of the FAP. The resulting TOA performance degradation can be in the meter range. Coming back to the question, apart from the value of “N”, there shouldn’t  be additional impact on the current LPP additionalpath IE. The UE/TRP can report the paths related to FAP with finer resolution as part of an ambiguous report.
To ZTE: Rel-16 reused the additionalPath feature of Rel-14 which had a single usage in our understanding. We agree though that the selection criteria will resolve the issue and the definition then wont be needed; however given the limited time and the diverse views it can be very likely to end by option 4.


	Vivo
	To be honest, the proposal is so broad. But, if it is for the additional path selection criteria, we don’t want it to be specified  

	LGE
	We are supportive of Alt-2.To differentiate each path and utilize it more fluently at LMF, we think the definition seems necessary and we agree with suggestion in the QC’s comment.

	FL
	Thanks for all the comments. Based on the discussion I think the best we can do for this meeting is to list options and then downselect at the next meeting. 

Modified Proposal
Select one of the following options for additional N path reporting criteria at RAN1#107: 
· Option 1: UE/TRP reports the strongest paths as additional paths.
· Option 2: UE/TRP reports the N-paths within a defined time window relative to the first path
· Option 3: UE/TRP reports additional paths when the UE/TRP is uncertain that the first path is correct
· Option 4: UE/TRP reports additional paths which are above a power threshold
· Option 5: UE/TRP reporting of additional paths is left to implementation (i.e., Rel-16 behavior) 


	CATT
	Support the above modified proposal. 
We can downselect the options at the next meeting.

	OPPO
	Ok with the modified proposal and we prefer Option 5.

	Intel 
	Support, Option 5

	ZTE
	OK with the modified proposal to down-select in next meeting.

	Ericsson
	Support the FL proposal, with the addition of:
· Option 6: UE/TRP reports the (N-1) paths between the first arrival path and the strongest path. 


	Futurewei
	We don’t thnk an agreement listing listing so many options is useful. Not having to spent time to fomally agree to this or simply noting these is sufficient. 



Issue #5: Power reporting on Additional Paths
Another key issue discussed is whether or not to add power reporting to the multipath reporting enhancements as left FFS at the last meeting. 
Agreement:
· For up to N>2 additional paths, support reporting relative timing (to the first detected path) in the measurement reports from UE to LMF for at least DL-TDOA and multi-RTT
· FFS: Definition of additional paths for N>2
· FFS: Whether power is additionally reported and if reported whether power is relative to first detected path or total power
· Support one of the following options for maximum value of N at RAN1#106-b (any further criteria for selection to be discussed during RAN1#106):
· Option 1: N = 4
· Option 2: N = 8
· Option 3: N = 16
· Option 4: N = 32
 
Agreement:
· For multipath reporting enhancements, support reporting from TRP to LMF, angle, timing, for up to additional N>2 paths for at least UL-TDOA and multi-RTT.
· FFS: Definition of additional paths for N>2
· FFS: Whether power is additionally reported and if reported whether power is relative to first detected path or total power
· Down select between the following options for N at RAN1#106-b (any further criteria for selection to be discussed during RAN1#106):
· Option 1: N = 4
· Option 2: N = 8
· Option 3: N = 16
· Option 4: N = 32 
RAN1#106-bis-e company proposals:
· [2]
· Proposal 4:  Path RSRP for additional path should be defined the same as the first path.
· Proposal 6:  Support power report for the UL-TDOA, DL-TDOA and Multi-RTT positioning methods of the following two options:
· Option 1: Support relative power reporting only for the additional path.
· Option 2: Support absolute power reporting for both the first path and additional path.
· [4]
· Proposal 4: The RSRP for additional paths should wait for the conclusion on the definition of path PRS RSRP in other agenda.
· [5]
· Proposal 5: 
· Do not support reporting power of additional paths from UE to LMF;
· Do not support reporting power of additional paths from TRP to LMF.
· [6]
· Proposal 5: In DL-AoD measurement reporting, the UE reports the RSRP and relative time-of-arrival of N additional paths.
· Proposal 7: In UL-AoA, the TRP can report one or more additional paths and the TRP can report one or more UL-AoA values, path RSRP and relative time-of-arrival for each additional path.
· [7]
· Proposal 4: In Rel-17, support to report the relative power (to the strongest power path) for additional paths from UE or TRP to LMF.
· [8]
· Proposal 3: For multipath reporting enhancements from the TRP and UE to LMF support also power of the paths. 
· Proposal 4: Extend the definition of first path RSRP to the additional paths for power reporting.
· [11]
· Proposal 6: For the DL-TDOA and the Multi-RTT positioning methods in addition to the relative timing and the path quality indicator support introduction of the power reporting from UE to the LMF for the additional path normalized to the total receive power
· Proposal 8: For the UL-TDOA and the Multi-RTT positioning methods in addition to the relative timing and the path quality indicator support introduction of the power reporting from gNB/TRP to the UE for the additional path normalized to the total receive power
· [12]
· Support reporting power information for DL, UL, and DL+UL positioning measurements.
· [14]
· Proposal 4: Support reporting the power of the additional paths relative to the power of the first detected path Applicable to both RTT and DL-TDOA methods
· [15]
· Proposal 1: For both UE-based and UE-assisted methods, the relative power of the first detected path to the measured RSRP is also measured and reported, subject to UE capability.
· [18]
· Proposal 2: Support the UE/gNB to include the per-path RSRP in TDOA & M-RTT Positioning for the earliest and each additional path. 
· Introduce a per-band UE capability for a UE to report path RSRP for additional paths
· [20]
· Proposal-2: For multipath mitigation, reporting of path specific RSRP, delay and angle of arrival for both UL and DL based schemes for every SRS/PRS resource configured.
· [21]
· Proposal 3: Support reporting the path power for the first and additional path for all positioning methods.
Round #1 Discussion
Feature Lead View
From the contribution 1 company does not want to support power reporting, one company proposes to wait for progress in DL-AoD, 1 company proposes power reporting for the first path (unclear if also for the additional paths) and 10 companies propose to support power reporting. Given the clear majority we make the following proposal:  
Proposal 5.1
· Support reporting the path RSRP for additional paths as part of the DL, DL+UL, and UL multipath reporting enhancements. 
· FFS: Extending first path PRS-RSRP definition or creating a new definition. 

Companies views:
	Company Name
	Comments

	CATT
	We prefer to modify the Proposal 5.1 as follows,
Updated Proposal 5.1
· Support reporting the path RSRP for additional paths as part of the DL, DL+UL, and UL multipath reporting enhancements. 
· FFS: Extending first path PRS-RSRP definition or creating a new definition. 
· If supporting to report the path RSRP for additional paths, the power of the additional paths is relative to:
· Option 1: the power of first detected path
· Option 2: the total power
· Option 3: the power of the path with the strongest power



	Qualcomm
	We support this for the timing methods (TDOA, RTT), but we don’t support it for DL-AoD. 

	OPPO
	Support

	Xiaomi
	Support 

	Lenovo, Motorola Mobility
	Support FL’s proposal.

	ZTE
	We don’t see the strong motivation to support path RSRP for additional paths.

	Huawei, HiSilicon
	Support. For the FFS, the definitional of path PRS-RSRP for additional path should be consistent with that of the first path.

	Ericsson
	Support. Regarding the definition, power should be defined generically for a path in the spec.

	NTT DOCOMO
	Support


Round #2 Discussion
Feature Lead View
There was good discussion on this topic during GTW#1. My suggestion is to continue discussion under the assumption that the path RSRP discussion is concluded and then we can bring this issue online once that occurs. Based on the comments from other companies we make the following proposal for continued discussion: 

Proposal 5.1.1
Support reporting the path RSRP for additional paths as part of DL-TDOA, UL-TDOA, and multi-RTT reporting enhancements. 
Companies views:
	Company Name
	Comments

	Huawei, HiSilicon
	Support additional path RSRP reporting.
We propose to have “FFS DL-AoD”, since we have UL-AoA for additional paths, and the spec should also enable DL-AoD for additional path.

	Samsung
	Support, 
To show our understanding,  the definiation of “path PRS RSRP” is not limited to first path, should apply to additional path as well.

	Intel 
	Support 

	CEWiT
	Support.

	LGE
	We are OK.

	CATT
	Support in principle.
In addition, we prefer to add “FFS: the path RSRP of the additional paths is relative to first detected path, the strongest path or the total power.

	Qualcomm
	We are supportive of this version of the proposal. 

	Ericsson
	Support the proposal with FFS on AoD

	NTT DOCOMO
	Support

	China Telecom
	Support

	ZTE
	We should first agree the first path RSRP can be applied to DL-TDOA, UL-TDOA, and multi-RTT in AI 8.5.3. Then, we can proceed to this proposal.

	Xiaomi
	Support 


Round #3 Discussion
Feature Lead View
The proposal seems fairly stable with a few companies suggesting FFS on AoD. For CATT’s comments I assume that the relative power part will be worked out as part of the definition discussion ongoing. Updated proposal as such here:

 Proposal 5.1.2: 
Support reporting the path RSRP for additional paths as part of DL-TDOA, UL-TDOA, and multi-RTT reporting enhancements. 
· FFS: Support of path RSRP for additional paths as part of DL-AoD. 

Companies views:
	Company Name
	Comments

	OPPO
	Support the proposal

	Qualcomm
	Support. I suggest however the following change, which hopefully it is not controversial: The LMF should be able to send a request to the UE/LMF when such report is desired. 

Support reporting the path RSRP for additional paths as part of DL-TDOA, UL-TDOA, and multi-RTT reporting enhancements. 
· Support introducing a request from the LMF to the UE/TRP when the path-RSRP for additional paths is desired to be reported. 
· FFS: Support of path RSRP for additional paths as part of DL-AoD. 



	Huawei, HiSilicon
	Reply to QC:
Ther request can be combined with the signalings on requesting more than 2 additional path measurement and on requesting path RSRP measurement.
We suggest to keep the red one proposed by QC in FFS.

	CATT
	Support the proposal.
We prefer to keep the red bullet from QC as the FFS.

	ZTE
	We have following agreement for the first path of UL measurement.
Agreement:
· For the first arrival path measurements on SRS for positioning resource, 
· gNB can report to LMF the following set of measurements {one SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one UL-RTOA}
· gNB can report to LMF the following set of measurements {one SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one-gNB Rx-Tx time difference}
· FFS additional option: gNB can report to LMF the following set of measurements {multiple SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one UL-RTOA, one-gNB Rx-Tx time difference}
· All gNB measurements above are associated with SRS resource ID and timestamp, which are also reported to LMF
· For the first arrival path measurements on SRS for MIMO resource,
· gNB can report to LMF the following set of measurements {one SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one UL-RTOA} 
· FFS: gNB can report to LMF the following set of measurements {multiple SRS-RSRP, multiple UL-AOAs (AoA/ZoA pairs), one UL-RTOA} 
· All gNB measurements above are associated with SRS resource ID and timestamp, which are also reported to LMF
· Note: The operation of SRS for MIMO is transparent to the UE
Therefore, we should also agree the first path RSRP can be applied to DL-TDOA and multi-RTT  before starting the discussion of additional paths.

	CEWiT
	Support the proposal.

	China Telecom
	Support the proposal.

	Xiaomi
	Support the proposal

	Intel 
	Support 

	LGE
	Agree with the proposal.

	InterDigital
	Support

	Samsung 
	support

	NTT DOCOMO
	Support

	Ericsson
	Ok with the proposal. for the additional path request between LMF and TRP, we suggest to leave it to RAN3 to decide whether this is necessary. 


	FL
	The proposal from Huawei to put the additional from QC in red seems reasonable and also may aline with Ericsson that RAN3 could decide this. 

For the comment from ZTE, it makes sense to me and I hope it won’t be controversial but we shall see. I will propose an updated version directly over email as there seem to not be very critical comments against this proposal. Please check email directly for updates on this issue. 



Issue #6:  Additional assistance information
Some companies discuss additional assistance information that could be signaled for NLOS and multipath mitigation.
RAN1#106-e company 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 
· [13]
· Proposal 2: On assistance data enhancements, support gNB to optionally provide gNB/TRP antenna polarization to LMF and subsequently, LMF to provide such information to UE. This can be used for both UE-based and/or UE-assisted positioning.
· [12]
· Proposal 2: Support a gNB to report to the LMF additional time-domain paths (beyond 2 paths which is already specified) and their corresponding relative powers associated to an SRS resource
· Applicable to both RTT and UL-TDOA methods
· Support at least [8] total paths to be provided per SRS resource
· Proposal 3: Support a gNB to report multiple tuples (UL-AoA, UL-RSRP, RTOA/gNB Rx-Tx) within a single report, such that
· The UL-RSRP corresponds to a relative RSRP associated to the reported path in the angle/delay domain.
· The RTOA/gNB-Rx-Tx corresponds to the delay of the associated reported path in the angle/delay domain
· The UL-AoA corresponds to the received angle (potentially 2-dimensional) of the associated reported path in the angle/delay domain
· Support at least [8] (UL-AoA, UL-RSRP, RTOA/gNB Rx-Tx) tuples that can be sent in a single report 
· Proposal 4: In the multipath reporting framework, a UE/gNB may also include an indication of which additional path is the strongest path measured per PRS/SRS resource. 
· [14]
· [bookmark: _Hlk79674085]Proposal 6:   LMF provides the UE with information on the channel model from the set of models is TR 38.901 (InF, InH, Uma, Umi) to enable channel state identification.
· [18]
· Proposal 5: Do not include additional assistance data beyond the LOS/NLOS indicators. 
· Single LOS/NLOS indicator is reported for each PRS resource in the assistance data.
Round #1 Discussion
Feature Lead View
There is not clear consensus behind any of the above proposals. Suggest further discussion and any companies supporting individual enhancements to clarify: 

Proposal 6.1
· RAN1 to discuss if further enhancements to assistance data are needed.

Companies views:
	Company Name
	Comments

	ZTE
	Support to further introduce additional assistance data beyond the LOS/NLOS indicators since the LOS/NLOS can be time-varying. So the statistical information can be more useful, which can help UE to map the channel statistics into LOS/NLOS indicators. We propose,
o 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 


	Huawei, HiSilicon
	Low priority for Rel-17

	Ericsson
	Support the proposal. We have completed our contribution with  one additional assistance information that UE and gNB can use is whether their assessment of LOS/NLOS are in conflict (please see our revised contribution R1-2110464). 

	Fraunhofer
	In our view additional AD as mentioned by ZTE are useful, We think should try to conclude in this meeting whether further enhancements are needed or not. 


	NTT DOCOMO
	Considering the number of meetings left, we propose to leave the further enhancements for the Rel-18 meeting.

	CEWiT
	Low priority.

	LGE
	Even though our proposal (“Propagation time difference threshold/window between a reference and a target TRP”) is not captured, we also prefer to this issue as low priority for progress.

	Qualcomm
	Low priority.

	FL
	Given the remaining time in this meeting I would propose to close this discussion. 




[bookmark: _Hlk68792848]Issue #7: Maximum number of UL-AoA for Additional Paths (Closed)
Some companies brought proposals specific to enhancing reporting of UL-AoA. Based on the agreement at the last meeting:
Agreement:
Reporting multiple UL-AoA values per additional path is supported for at least UL TDOA and multi-RTT.
· FFS: maximum number of UL-AoA values per additional path.
The specific proposals were: 
· [5]
· The maximum number of UL-AOA values per additional path should not exceed 2.
· [6]
· Proposal 6: The maximum number of UL-AoA per additional path reported in UL-TDOA and multi-RTT is 8.  
· [7]
· Proposal 6: In Rel-17, support gNB to report up to 2 UL-AoA values (pair of AoA & ZoA values, AoA values or ZoA values) per SRS resource per additional arrival path
· [11]
· Proposal 10: For the UL-TDOA and the Multi-RTT positioning methods support the maximum number of the UL-AOA values (pair of AOA & ZOA values) to be reported per additional path equal to 8
· [16]
· Proposal 3: Considering signaling overhead and the fact that first arrival path is high LoS probability, it seems appropriate that the number of multiple UL-AoA per additional path is less than 8.
· [18]
· Proposal 3: Support up to M=8 UL-AoA values per additional path for UL-TDOA & multi-RTT.
Round #1 Discussion
Feature Lead View
With these proposals in mind we make the following proposal:

Proposal 7.1
· For reporting M UL-AoA values per additional path, support one of the following options:
· Option 1: M = 2
· Option 2: M = 8

Companies views:
	Company Name
	Comments

	CATT
	Support.
And we prefer Option 1.

	Qualcomm
	Option 2

	vivo
	Option 1 is prefered

	Xiaomi
	Support and prefer Option 1.

	ZTE
	Slightly prefer Option 2.

	Intel 
	Option 2. 

	Huawei, HiSilicon
	Support Option 2.
The maximum number of AoA value of additional path should be the same as that of the first path.

	Ericsson
	Option 2.

	FL
	This issue is closed based on agreement in GTW session. 



[bookmark: _Hlk68906078]Issue #8: Criteria/definition for additional path (Closed)
Some companies brought proposals discussing criteria for a UE/TRP to determine what is an additional path and some brought a specific defintion. The specific proposals brought were: 
· [4]
· Proposal 5: In order to balance the overhead and performance, at least the following criteria should be considered for the reporting of additional paths,
· UE/TRP only needs to report the additional paths that are within a time span started from the first detected path.
· UE/TRP only needs to report the additional paths whose powers are larger than a threshold related to the peak of the power delay profile. 
· [7]
· Proposal 3: A threshold that is assigned to UE or TRP from LMF should be defined for selecting additional paths for reporting.
· [14]
· Proposal 1: Agree on the expected N-paths by the LMF (definition of the N-path) preceding discussions on the maximum number of N.
· Proposal 2: For the definition of the N-path, select one of the following alternatives: 
· Alt1. Independent N paths reports per usage:
· The reported N path correspond to multiple additional paths depending on the usage which includes:
· N additional paths on possible one or more paths when the UE is uncertain on a measured ToA for RSTD or Rx-Tx, or
· N additional paths related to the FAP to enable high accuracy ToA estimation, or
· N additional paths following the reported FAP
· Note: the maximum value of “N” may depend on the usage
· Alt2. Common N path report:
· The reported N path correspond to multiple additional paths depending on the usage which includes:
· Up to X additional paths on possible one or more paths when the UE is uncertain on a measured ToA for RSTD or Rx-Tx 
· Up to Y additional paths related to the FAP to enable high accuracy ToA estimation 
· Up to Z additional paths following the reported FAP
· Note: the sum of “X”, “Y” and “Z” is less than or equal to “N”
· [16]
· Proposal 2: To define additional paths, a window in the time domain should be introduced to separate each additional paths.
· [21]
· Proposal 1: For rich multipath reporting, it shall be unambiguously defined what additional paths a UE shall report. The following paths should be reported. First path, strongest path, N-2 paths between first and strongest paths, if first and strongest paths are same then first N paths.
Round #1 Discussion
Feature Lead View
It is unclear if there is any consensus among the interested companies. One proposal that RAN1 could start the discussion with is: 

Proposal 8.1
· RAN1 to define how an additional path is determined by UE/TRP
· FFS: details of definition. 
· FFS: Necessity of assistance information 

Companies views:
	Company Name
	Comments

	CATT
	Support.
And we prefer to define and assign a threshold for UE or TRP from LMF for selecting additional paths for reporting.

	Qualcomm
	We do not support this proposal, even though we acknowledge that there is value to discuss some aspects related to it. 

We cannot agree on having “specific thresholds” or related aspects to help with the UE determining additional paths. If needed, we could discuss providing to the UE additional “expectedRSTD & uncertainty”, aka, some time-domain windows inside which the UE is performing the search.  

However, now the proposal is a blank check and too generic for the state of the WI. 

	OPPO
	Do not support the proposal
Using some threshold to define additional path seem not useful for the positioning. The UE or TRP would  find the proper additional path and reports the corresponding measurement.  It seems not necessary to specify the definition of additional path, as long as the measurement is well defined.

	Vivo
	In current specification how to determine the additional path is up to implementation, we do not see the need for additional specification changes.

	ZTE
	Support.
Although current specification how to determine the additional path is up to implementation, Rel-17 was agreed to extend the number of additional paths. The LMF at least can request UE/TRP to report the additional paths that LMF cares about. For example, UE/TRP only needs to report the additional paths that are within a time span started from the first detected path. UE/TRP doesn’t have to report additional paths that are outside the time span because the the additional paths may not bring too much information any more. We suggest to at least list some possible criteria.

	Huawei, HiSilicon
	It is up to UE/TRP implementation.

	Ericsson
	We do not support thresholds being specified. But the UE should have a clear set of priorities when reporting additional path. Once the earliest path is reported, the UE should also report in first priority the strongest path, and – if capable – further path between the first and strongest. 

	Fraunhofer
	Support. This should the starting point for N-path reporting discussion as mentioned in our view for issue# 4.
The proposal is not about a threshold signalling but its to enable the LMF informing the UE/TRP with the desired criteria to avoid unfitting reports.

	InterDigital
	We support the proposal.

	Samsung
	it’s up to UE/TRP implementation.

	LGE
	We are supportive of the proposal.
We think that an additional path should be selected outside of the window for calculating RSRP for the first path. For example, even though RAN1 wants to assume that the duration of the window is up to UE/TRP implementation, it should be defined that the windows for determining each path (i.e., first path and additional path) are distinguished. In this sense, for proper behavior, we think that the definition of how the additional path is determined by UE/TRP is required.

	NTT DOCOMO
	It is up to UE/TRP implementation.

	FL
	Discussed has been moved under Issue #4 Round#3. This issue can then be closed. 



Issue #9: Others 
A few proposals from a single company are included here which don’t seem to fall under one of the specific topics above. Related proposals:
· [5]
· Proposal 1: Support UE capability of which type of LoS/NLoS indicators the UE is supportive. 
· [8]
· Proposal 6: Support relative angle measurements between Rx beams used by UE for reception of DL PRS resources in Rel-17 at least for NLoS/LoS detection and mitigation..
· [9]
· Proposal 3: The number of reported path in the measurement report should be indicated.
· Proposal 4: Support to reuse PRS for identifying LoS/NLoS.
· [10]
· Proposal 1: The support of soft LOS/NLOS indication or hard LOS/NLOS indication is based on UE capability.
· Proposal 2: The LOS/NLOS indicator is a measure of the ratio of the energy of the first received path and the total energy received in a given time window.
· [13]
· Proposal 3: Support UL-AoA measurement report from gNB to LMF that contain LOS/NLOS indicator (e.g., based on the statistical property / standard deviation of AoA) of the measured AoA for multipath/NLOS mitigation.
· [17]
· Proposal 1: The LMF can request the UE to report the LOS indicator
· Proposal 4: The LMF can request the UE to send the LOS indicator for a specific set of PRS resoruces or cells.
· Proposal 7: For DL-AoD, the UE includes LOS indicator in the measurement report only when an Rx beam index corresponding to the PRS resources is included in the measurement report.
· Proposal 8: To prevent the usage of outdated LOS indicators, validity conditions (e.g., timer) for the LOS indicator and/or periodic reporting of the LOS indication from the UE or gNB to the LMF should be specified
· [18]
· Proposal 4: In the multipath reporting framework, a UE/gNB may 
· Be requested by the LMF to include the strongest path measured per PRS/SRS resource
· Optionally include in the report, the additional path that corresponds to the strongest path, together with an indication of which path that is. 
· [19]
· Proposal 3: Extend the optional measurement time window configuration for LOS/NLOS measurements with an adapted timescale to increase the accuracy of the LOS/NLOS indication. FFS LOS/NLOS measurement window can signaled via assistance data, etc.
· [21]
· Proposal 2	Following measurements should be specified in Rel-17 to support signature-based methods. These measurements can be part of rich reporting.
· Delay and magnitude/power of the first peak.
· Delay and magnitude/power of the highest peak.
· Components of PDP/CIR around first/highest peak.
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. If any consensus appears explicit proposals can be added for future discussion in this email discussion.  

Companies views:
	Company Name
	Comments

	InterDigital
	Regarding Proposal 7 in [17], we should discuss whether the LOS indicator can be reported when the RX beam index is not present. For angle-based positioning, we do not see any value of reporting the LOS indicator when the UE does not indicate to the network that the same Rx beam is used to receive multiple PRS resources.

	
	

	
	

	
	

	
	

	
	


[bookmark: _Hlk69040055]
Proposals for GTW 
Suggested Proposals for 1st GTW 
Proposal 7.1
· For reporting M UL-AoA values per additional path, support one of the following options:
· Option 1: M = 2
· Option 2: M = 8

Proposal 5.1
· Support reporting the path RSRP for additional paths as part of the DL, DL+UL, and UL multipath reporting enhancements. 
· FFS: Extending first path PRS-RSRP definition or creating a new definition. 
· FFS: Relative or absolute power. 

Outcome of 1st GTW 
Agreement:
For hybrid positioning methods where UL TDOA and multi-RTT are used in addition to UL AoA, support reporting of up to M=8 UL-AoA values per additional path 
Suggested Proposals for 2nd GTW 
Proposal 1.1.1:
· Supported LoS/NLoS indicator values are [0, 0.1, …, 0.9, 1]
· A value of 1 corresponds to LoS and a value of 0 corresponds to NLoS
Proposal 3.1.1
· For UE-based positioning, support one of the following options LoS/NLoS indicators within positioning assistance data:
· Option 1: LMF associates LoS/NLoS indicators with DL PRS resources
· Option 2: LMF associates LoS/NLoS indicators with TRPs

Proposal 2.1.1: 
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NloS indicator is associated with the UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For DL-AoD and Multi-RTT one LoS/NloS indicator is associated with the DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-TDOA one LoS/NloS indicator is associated with the RSTD measurement performed with a target TRP and one LoS/NloS indicator is associated with the RSTD measurement performed with a reference TRP

Proposal 4.1
· For enhanced multipath reporting support one of the following options for the value of maximum number of additional paths:
· Option 1: N = 4. 
· Option 2: N = 8.  

Outcome of 2nd GTW 
No agreements reached. 

Suggested Proposals for 3rd GTW 
Proposal 3.1.3:
· For UE-based positioning, support both of the following option LoS/NLoS indicators within positioning assistance data: 
· Option 1: LMF associates UE-based LoS/NloS indicators with each DL PRS resource for each TRP
· Option 2: LMF associates UE-based LoS/NloS indicators with each TRP
· Note: For option 1, one LoS/NloS indicator is associated with one DL-PRS resource

Proposal 2.1.3:
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated with each UL RTOA, UL SRS RSRP, UL-AoA and/or gNB Rx-Tx time difference measurement, respectively, and reported by gNB for each TRP that performed measurements for a given UE
· For UL-TDOA, UL-AoA and Multi-RTT one LoS/NLoS indicator can be associated and reported by a TRP for a given UE
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each DL PRS RSRP and/or UE Rx-Tx time difference measurement, respectively, and reported by UE for each TRP
· For DL-AoD and Multi-RTT one LoS/NLoS indicator can be associated with each TRP in the measurement report from the UE
· For DL-TDOA one LoS/NLoS indicator can be associated with each RSTD measurement performed with a target TRP and one LoS/NLoS indicator is associated with the RSTD measurement performed with a reference TRP
· For DL-TDOA one LoS/NLoS indicator can be associated with each target TRP and one LoS/NLoS indicator can be associated with the reference TRP in the measurement report
· FFS : Dependence of indication of a LOS/Nlos indicator on the presence of Rx beam index for DL-AoD

Proposal 5.1.3:
Select one of the following options for additional N path reporting criteria at RAN1#107: 
· Option 1: UE/TRP reports the strongest paths as additional paths.
· Option 2: UE/TRP reports the N-paths within a defined time window relative to the first path
· Option 3: UE/TRP reports additional paths when the UE/TRP is uncertain that the first path is correct
· Option 4: UE/TRP reports additional paths which are above a power threshold
· Option 5: UE/TRP reporting of additional paths is left to implementation (i.e., Rel-16 behavior) 
· Option 6: UE/TRP reports the (N-1) paths between the first arrival path and the strongest path. 
Conclusion
In this contribution, we provided review of the submitted contributions for NR Positioning AI 8.5.5 on potential enhancements for 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#106-bis–e meeting.
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