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1.
Introduction 
This contribution summarizes the following email discussion:

	CB: # 1905_Pos_Multipath_NLOS
- Should a new request for RSRP measurements for additional paths be signalled form LMF to TRP?

- Removal of editor´s note in “LoS/NLoS Information”? Updating semantics?

(Qualcomm - moderator)

Summary of offline disc R3-222436


The following contributions were submitted for Agenda Item 19.2.5:
[1] R3-221748, "(TP for NRPPa baseline) Path Power for Additional Paths", Qualcomm Incorporated.

[2]
R3-221883, "(TP for POS BL CR for TS 38.455, TS 38.473) correction Multipath and NLOS",  Huawei.

2.
For the Chair's Notes

For RSRP measurements for additional paths, it is proposed that the following points are discussed within CB #1902, possibly online, to avoid overlapping discussions:
(1) Where the RSRPP for the i-th path delay (with i>1) should be captured:

-
Option 1: The i-th path delay should be included in IE 9.2.x10
UL SRS-RSRPP.

-
Option 2: The i-th path delay should be included in IE 9.2.x12 Extended Additional Path List.

(2)
The MEASUREMENT REQUEST message includes a request from the LMF to the TRP when the path power for additional paths is desired to be reported.

(3)
Merge all applicable "measurement request" items in the MEASUREMENT REQUEST message into a BIT STRING instead of defining them separately with ENUMERATED {true}.
Conclusions for the "LoS/NLoS Information" semantics description:

(1) The semantics description for the "LoS/NLoS Indicator Soft" in IE 9.2.x15 LoS/NLoS Information is modified to include the description of the applicable step size of 0.1.
(2) Use the following“Provides the likelihood of a LOS propagation path in the range between 0 and 1 with 0.1 steps resolution. Value '0' indicates NLOS and value '1' indicates LOS.”

Agree TP in R3-222668 (rev of R3-221883) with above change for NRPPA

Agree F1AP mirror TP in R3-222669

3
Discussion (Phase 1)

Please provide your Phase 1 views (5 questions) by XX UTC xx.
3.1
RSRP of additional paths
Background – RAN1 agreements (highlights made by the moderator):
RAN1#106bis-e:

Agreement:

Support reporting the path RSRP for the first path and for additional paths as part of DL-TDOA, UL-TDOA, and multi-RTT reporting enhancements.

· FFS: 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. 

RAN1#107-e:

Agreement

· Support the LMF to request DL PRS-RSRPP together with timing measurement as part of DL-TDOA and multi-RTT reporting enhancements
· Note: This applies to the first path and also to additional paths. 
· Support the LMF to request UL SRS-RSRPP together with timing measurement as part of UL-TDOA and multi-RTT reporting enhancements
· Note: This applies to the first path and also to additional paths. 
Contribution[1] proposes adding the additional path RSRP to the new IE Extended Additional Path List (9.2.x12), as shown in yellow highlight below:

9.2.x12
Extended Additional Path List

This IE contains the extended additional path results of time measurement.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Additional Path Item
	
	1..<maxnoExtPath>
	
	

	>CHOICE Relative Path Delay
	M
	
	
	

	>>k0
	M
	
	INTEGER(0..16351)
	

	>>k1
	M
	
	INTEGER(0..8176)
	

	>>k2
	M
	
	INTEGER(0..4088)
	

	>>k3
	M
	
	INTEGER(0..2044)
	

	>>k4
	M
	
	INTEGER(0..1022)
	

	>>k5
	M
	
	INTEGER(0..511)
	

	>Path Quality
	O
	
	Measurement Quality

9.2.43
	

	>Multiple UL-AoA
	O
	
	9.2.x9
	

	>Path Power
	O
	
	INTEGER(FFS)
	FFS RAN4


The encoding of the Path Power is FFS and should probably be the same as for the UL SRS-RSRPP in 9.2.x10 of the current baseline.

Question 1: Do you agree that the IE Extended Additional Path List should include the "Path Power" for each reported additional path as an optional field?
	Company
	Yes/No
	Comments

	HW
	No
	The RSRPP has already provide the RSRP information per path. There would be no need to include additional information in each measurement of DL-TDOA, UL-TDOA, and multi-RTT.

	Qualcomm
	Yes (proponent)
	The SRS-RSRPP provides the RSRP of the first detected path. However, for UL timing measurements (UL-RTOA, gNB Rx-Tx Time Difference Measurement), the TRP can report path timing of additional detected paths. In Rel-17 – per RAN1 agreement – a TRP can report not only the path timing of the additional paths, but also the path power of each detected path. We think this TP reflects the RAN1 agreements.

	Ericsson
	Yes, but
	Some reworking is needed to avoid sending duplicate information.
The UL SRS-RSRPP in 9.2.x10 can contain only the first path (and diversity info if agreed):
9.2.x10
UL SRS-RSRPP 

This information element contains the UL SRS RSRPP measurement.

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

First Path RSRPP 

M

INTEGER (0..126)

Diversity info(FFS)
Then, the new Path Power IE will be defined in 9.2.x12 by referencing to 9.2.x10. This avoids also defining two lists, which could lead to problems…


	CATT
	
	Maybe more RAN1/4 information is needed.

	Nokia
	Yes
	

	
	
	

	
	
	

	Moderator's summary:

-
There appears to be some majority view that the IE Extended Additional Path List should include the "Path Power" for each reported additional path.

-
As also noted by Ericsson, there appears to be some overlap with discussion on "UL SRS RSRPP" definition in CB: # 1902_Pos_Acc_Imp (section 3.2.1) and TPs proposed in R3-221945 for the UL SRS RSRPP IE.
-
It is moderator's understanding that the IE 9.2.x10 UL SRS-RSRPP is intended to capture the UL SRS-RSRPP measurement per TS 38.215, where UL SRS-RSRPP is defined as "the power of the received UL SRS signal configured for the measurement at the i-th path delay of the channel response". The number "i" depends on the context and for which measurement the UL SRS-RSRPP is provided (obviously, an i-th path delay can only be provided for timing measurements which are derived from a channel response). The relevant IE for this purpose is the Extended Additional Path List, where the i-th path timing (with i>1) is reported. 
Proposed Conclusion:

-
Discuss jointly with CB #1902 where the RSRPP for the i-th path delay (with i>1) should be captured:

-
Option 1: The i-th path delay should be included in IE 9.2.x10
UL SRS-RSRPP.

-
Option 2: The i-th path delay should be included in IE Extended Additional Path List.


Contribution[1] also proposes adding a request for the additional path RSRP to the MEASUREMENT REQUEST message as shown by the yellow highlight below:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF Measurement ID
	M
	
	INTEGER (1..65536, …) 
	
	YES
	reject

	TRP Measurement Request List
	
	1
	
	
	YES
	reject

	>TRP Measurement Request Item 
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	reject

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>Search Window Information
	O
	
	9.2.26
	
	-
	

	>>Cell ID
	O
	
	NR CGI

9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	>>AoA Search Window Information
	O
	
	UL-AoA Assistance Information 9.2.x4
	
	YES
	ignore

	>>Number of TRP Rx TEGs
	O
	
	ENUMERATED (2, 3, 4, 6, 8)
	
	YES
	ignore

	>>Number of TRP RxTx TEGs
	O
	
	ENUMERATED (2, 3, 4, 6, 8)
	
	YES
	ignore

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…, 20480ms, 40960ms) 
	The codepoint 60min is not applicable
	YES
	reject

	TRP Measurement Quantities
	
	1
	
	
	YES
	reject

	>TRP Measurement Quantities Item
	
	1 .. <maxnoPosMeas>
	
	
	EACH
	reject

	>TRP Measurement Type
	M
	
	ENUMERATED (gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, UL-RTOA,…,  Multiple UL-AoA, UL SRS-RSRPP)
	
	-
	

	>Timing Reporting Granularity Factor
	O
	
	INTEGER (0..5)
	Value (0..5) corresponds to (k0..k5)

TS 38.133 [16]
	-
	

	SFN initialisation Time
	O
	
	Relative Time 1900

9.2.36
	If this IE is not present, the TRP may assume that the value is same as its own SFN initialisation time.
	YES
	ignore

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	Measurement Beam Information Request
	O
	
	ENUMERATED (true,...)
	
	YES
	ignore

	System Frame Number
	O 
	
	INTEGER(0..1023)
	
	YES
	ignore

	Slot Number
	O
	
	INTEGER(0..79)
	
	YES
	ignore

	Response Time
	O
	
	9.2.x6
	
	YES
	ignore

	Extended Additional Path List Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	Additional Path Power Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	Multiple UL AoA of Additional Path Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	LoS/NLoS Information Request
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore


Question 2: Do you agree that the MEASUREMENT REQUEST message should include a request from the LMF to the TRP when the path power for additional paths is desired to be reported?

	Company
	Yes/No
	Comments

	HW
	No
	See Q1

	Qualcomm
	Yes (proponent)
	We think this reflects the RAN1 agreement. A TRP should need to report the RSRPP of the additional paths only when requested (and supported).

	Ericsson
	Yes, but
	There are now many request IEs being introduced in the MEASUREMENT REQUEST message, which impacts procedural text (it becomes quite verbose for basically saying “X info” shall if supported be reported). 
We can perhaps think of some simplification, e.g., defining a bit string for all the current ENUMERATED(true) IEs, where each bit indicates the info that should be included in the MEASUREMENT RESPONSE message. See example below:
9.2.x
Measurement Characteristics Request Indicator
This IE contains the measurement characteristic information requested by LMF.

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

Measurement characteristic request indicator
M

BIT STRING (SIZE(16))
Each position in the bitmap represents a measurement characteristic:
first bit: Measurement Beam Information

Second bit: Extended Additional Path List 

Third bit: Additional Path Power 

Fourth Bit: Multiple UL AoA of Additional Path 

Fifth bit: LoS/NLoS Information 
Other bits reserved for future use. Value ‘1’ indicates ‘requested measurement characteristic’, Value ‘0’ indicates ‘not requested’.
The procedural text can be:

If the Measurement Characteristics Request Indicator IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, include the requested Information in the MEASUREMENT RESPONSE message.
And delete all other ones (deleting the Measurement Beam Info request is BC, because we do not change the functionality)
Same thing for F1AP CR



	CATT
	
	Maybe more RAN1/4 information is needed.

	Nokia
	Yes
	The BIT STRING proposal from Ericsson seems reasonable given the proliferation of “requests”.

	
	
	

	
	
	

	
	
	

	Moderator's summary:

-
There appears to be some majority view that that the MEASUREMENT REQUEST message should include a request from the LMF to the TRP when the path power for additional paths is desired to be reported.

-
Since there are now more request IEs being introduced in the MEASUREMENT REQUEST message, it may make sense to define the requested measurements and attributes using a BIT STRING instead of separate e.g., ENUMERTED {true} items.
Proposed Conclusion:

-
The MEASUREMENT REQUEST message includes a request from the LMF to the TRP when the path power for additional paths is desired to be reported.

-
Merge all applicable "measurement request" items into a BIT STRING instead of defining them separately with ENUMERATED {true}.


Question 3: If your responses to Questions 2/3 were at least partially positive, please provide any comments regarding the related TP in [1].
	Company
	Comments

	HW
	Probably need to clarify more ragarding why this is needed in addition to RSRPP. Also, current RAN1 agreements are mainly for RSRPP. More RAN1/4 information would be needed to justify this.

	Qualcomm
	Because the UL SRS-RSRPP is the power corresponding to the first detected path. The additional paths are reported in the IE Extended Additional Path List and there is currently no SRS RSRPP reported for the i-th path delay.

	Ericsson
	Please see above

	Nokia
	Thinking about the TP, should it be something like:

9.2.x10
UL SRS-RSRPP
This information element contains the UL SRS RSRPP measurement.

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

Path Power of First Path
M
INTEGER (FFS)
Extended Additional Path List

O
9.2.x12
… and then the text proposal from Qualcomm for 9.2.x12?


	
	

	
	

	
	

	Moderator's summary:

-
Please see summary under Question 1. The UL SRS-RSRPP for the i-th path delay (i>1) should probably better be captured in the Extended Additional Path List. Otherwise there may be confusion on which path power belongs to which path delay. Information which belongs together should preferably be defined in the same IE instead of distributing it over multiple IEs.


3.2
LoS/NLoS Information
Background – RAN1 agreements (highlights made by the moderator):
	Agreement
Confirm the working assumption on UE-based LoS/NloS indicators option 1 with the following revision:
· Option 1: LMF associates UE-based LoS/NloS indicators with each DL PRS resource for each TRP, provided the LMF can give different values for Los/NLos indicators of different DL PRS resource of one TRP.

Agreement
· Support the following two options of values for LoS/NLoS indicator reporting from UE/TRP: 

· Soft values: [0, 0.1, …, 0.9, 1] (in steps of 0.1) 

· Hard values: [0, 1] 

· The values correspond to the likelihood of LoS, with a value of 1 corresponding to LoS and a value of 0 corresponding to NLoS




The current IE LoS/NLoS Information in 9.2.x15 contains an Editor' Note that the details of this IE may be further refined:

9.2.x15
LoS/NLoS Information

This IE contains the LoS/NLoS information for UL measurement.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE LoS/NLoS Indicator
	M
	
	
	

	>Soft Indicator
	
	
	
	

	>>LoS/NLoS Indicator Soft
	M
	
	INTEGER (0..10)
	Values ordered in increasing likelihood of LoS, i.e. 10 corresponding to LoS and 0 corresponding to NLoS.

	>Hard Indicator
	
	
	
	

	>>LoS/NLoS Indicator Hard
	M
	
	ENUMERATED (NLoS, LoS)
	


Editor’s Note: The details of this IE may be further refined.
Contribution [2] proposes to update the semantics description as shown below and to remove the Editor's Note:
	>>LoS/NLoS Indicator Soft
	M
	
	INTEGER (0..10)
	Values represents the likelihood of LoS in the increasing order with steps of 0.1, i.e. 10 corresponding to LoS and 0 corresponding to NLoS. 


Question 4: Do you agree that semantics description for the "LoS/NLoS Indicator Soft" field in IE LoS/NLoS Information should be updated as shown above, and if so, that the Editor’s Note can then be removed?

	Company
	Yes/No
	Comments

	HW
	Yes
	The step information of 0.1 of the likelihood needs to be added.

	Qualcomm
	Yes
	O.K. with the clarification.

	Ericsson
	
	Don’t see a strong difference, is it needed? 

	CATT
	Yes
	It seems a little clearer.

	Nokia
	
	Not sure why it is necessary/relevant to indicate “steps of 0.1” (why does step size matter?).

	
	
	

	
	
	

	
	
	

	Moderator's summary:

-
There appears to be some majority view that that semantics description for the "LoS/NLoS Indicator Soft" could be updated. However, companies also do not see a strong need such an update.
- 
According to RAN1 parameter list, the step size should be 0.1.
Proposed Conclusion:
-
The semantics description for the "LoS/NLoS Indicator Soft" is modified to include the description of the applicable step size of 0.1.


Question 5: If your response to Question 4 was at least partially positive, please provide any comments regarding the related TP in [2].
	Company
	Comments

	Qualcomm
	Text could be improved, since a probability is between 0 and 1. E.g., 
"Provides the likelihood of a LOS propagation path in the range between 0 and 1 with 0.1 steps resolution. Value '0' indicates NLOS and value '1' indicates LOS.

	Nokia
	If the desire to reword as a “probability”, then an alternative could be to introduce a range (0..100) like RAN3 has done for other IEs that are “proper” probabilities. The (0..100) range would be finer granularity than RAN1 agreed, but implementations are free to use only 10, 20, 30, etc.  Otherwise, I find the “steps of 0.1” a bit confusing.

	
	

	
	

	
	

	
	

	
	

	Moderator's summary:
-
Please see also summary under Question 4.
-
Given that RAN1 decided on a step size of 0.1, it is proposed not to re-discuss this issue. The probability can most likley be determined only as a "rough estimate" where a step size of 0.1 appears (more than) sufficient.


4
Discussion (Phase 2), if needed

TBD
5
Conclusions, Recommendations

For RSRP measurements for additional paths, it is proposed that the following points are discussed within CB #1902, possibly online, to avoid overlapping discussions:
(1) Discuss jointly with CB #1902 where the RSRPP for the i-th path delay (with i>1) should be captured:

-
Option 1: The i-th path delay should be included in IE 9.2.x10
UL SRS-RSRPP.

-
Option 2: The i-th path delay should be included in IE 9.2.x12 Extended Additional Path List.

(2)
Proposal: The MEASUREMENT REQUEST message includes a request from the LMF to the TRP when the path power for additional paths is desired to be reported.

(3)
Proposal: Merge all applicable "measurement request" items in the MEASUREMENT REQUEST message into a BIT STRING instead of defining them separately with ENUMERATED {true}.

Conclusions for the "LoS/NLoS Information" semantics description:

(1) The semantics description for the "LoS/NLoS Indicator Soft" in IE 9.2.x15 LoS/NLoS Information is modified to include the description of the applicable step size of 0.1.
Proposal: Agree the TP in R3-221883, and a new mirror for F1AP (needs to be provided)
7

