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The scope of this email discussion is UE RRM requirements for NR positioning from the following agenda items:
· AI 6.8.2.1.2 : PRS-RSRP measurements
· AI 6.8.2.1.4 : SSB and CSI-RS RSRP/RSRQ measurements

In providing comments, companies are encouraged to:
· Be concise
· Provide comments on all topics/sub-topics of interest to them
· Ensure that their comments are inserted in the latest version of the document by checking the folder before uploading
· Use “Track changes” to help identify added comments/changes

Topic #1: PRS-RSRP report mapping
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006233
	CATT
	Proposal 1: The reporting range of ±30 dB for PRS-RSRP differential report can be applicable in both TDM and FDM case. 

	R4-2007843
	Huawei,HiSi
	Proposal: RAN4 not to define separate PRS-RSRP mapping table for FDM case.

	R4-2007948
	Ericsson
	Proposal 1: The applicable reporting range for differential reporting for PRS RSRP measurements on FDM-ed PRS resources, i.e., in the same or overlapping time resources, is a subset of the measurement report mapping values specified for TDM-ed PRS resources.
Proposal 2: The applicable reporting range for differential reporting for PRS RSRP measurements on FDM-ed PRS resources is [-27 dB; 27 dB] or smaller.




Open issues summary
Sub-topic 1-1 Differential PRS-RSRP reporting range for FDM-ed resources
Moderator: In last meeting the reporting range of differential PRS-RSRP is defined as [-30, +30]dBm. Some companies commented that the range is applicable for TDMed resources, while for FDMed resources the range can be smaller, e.g. [-27, +27] dBm.
· Option 1. The reporting range for differential reporting for PRS RSRP measurements on FDM-ed PRS resources is [-27 dB; 27 dB] or smaller (Ericsson)
· Option 2. The reporting range of ±30 dB for PRS-RSRP differential report can be applicable in both TDM and FDM case. (Huawei, CATT, Qualcomm, Intel, MTK)

Recommended WF: Further discussion needed. Collect companies’ views. 
 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub-topic 1-1: option 1 is preferred. The applicable range can be clarified within the same table with all values for the TDM case.

	Huawei
	Option 2. We do not see the necessity to restrict the applicable reporting values, as long as UE meets the accuracy requirements. 

	 CATT
	Support option 2. The value in option 1 is included in option 2, no need to define separately.

	Qualcomm
	Option 2.

	Intel
	Support Option 2. No benefits if FDM-ed and TDM-ed reporting were differentiated. 

	MTK
	Support option 2


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2006238 (CATT)
	Ericsson: overlaps with Ericsson more general CR in R4-2007955 and lacking the introduction sections. Table references are incorrect. In Table 10.1.24.2.1-1, a space needs to be removed in “PRS -RSRP <-156”. We prefer to not have “in DL-AoD” etc. in table titles, this should be clarified in the text, perhaps also clarifying what it means and reference to corresponding signaling IE. What does this mean: ΔRSRP>0?
Differential report mapping needs to be aligned with the agreements in this meeting.

	
	Huawei: We do not have ΔRSRP > 0, so for Table 10.1.24.2.2-1 we suggest 
- INDEX_0 mapped to -30 >ΔRSRP
- INDEX_1 mapped to -29 >ΔRSRP ≥ -30
…
- INDEX_30 mapped to 0 >ΔRSRP ≥ -1
- INDEX_30 mapped to ΔRSRP = 0

	
	CATT: don’t think it overlaps with R4-2007955, this CR is to capture the technical discussion conclusions in last meeting for PRS-RSRP measurement while 7955 is just about the structure of UE measurement. To align the specification of different section, we can use the proposed structure to update our CR. But the introduction section can be added in each separate CR of different measurement and no need to have a special CR.
Since for DL-AoD, the largest RSRP is reported, theΔRSRP>0 can be removed. Of course the differential reporting will be updated after the conclusion in this meeting together with other typo.

	
	Intel: it is better to align the general framework for performance requirements proposed in [ R4-2007955]. Then the technical agreements can be included.



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #1-1
	Differential PRS-RSRP reporting range for FDM-ed resources
Tentative agreements:
Candidate options: 
· Option 1. The reporting range for differential reporting for PRS RSRP measurements on FDM-ed PRS resources is [-27 dB; 27 dB] or smaller (Ericsson)
· Option 2. The reporting range of ±30 dB for PRS-RSRP differential report can be applicable in both TDM and FDM case. (Huawei, CATT, Qualcomm, Intel, MTK)
Recommendations for 2nd round: Further discussion needed. Try to agree on Option 2
Could the proponents of Option 1 explain what the benefits to differentiate FDMed and TDMed cases for which the range of reporting is quite similar?




CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2006238
	To be revised to resolve the concerns in 1st round discussion and return to.




Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic #1-1 Differential PRS-RSRP reporting range for FDM-ed resources
	Company
	Comments

	xxxx
	



Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc Status update recommendation  

	
	

	
	

	
	



Topic #2: Intra-frequency & Inter-frequency PRS RSRP measurement definitions
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006169
	Qualcomm
	Proposal 1. In DL-AoD, PRS-RSRP measurement is defined as intra-frequency if PRS resources of all PRS-RSRP measurements on the same TRP belong to the same positioning frequency layer.  Otherwise, the UE PRS-RSRP measurement is inter-frequency. Define intra-frequency PRS-RSRP measurement requirements for the scenarios
· SCS and CP of the positioning frequency layer is the same as the active BWP of UE
· BW of positioning frequency layer is within the active BWP of the UE
Proposal 1a. In DL-TDOA and multi-RTT, the definition of intra-frequency and inter-frequency PRS-RSRP follows those of RSTD and UE Rx-Tx time difference, respectively

	R4-2006233
	CATT
	Proposal 2: The definition of intra/inter RSTD measurement can also be used for PRS-RSRP measurement. 

	R4-2007843
	Huawei, HiSilicon
	the intra/inter definition for RSTD, which is addressed in our companion paper [2], can also apply for PRS-RSRP.

	R4-2007948
	Ericsson
	Proposal 5: Intra- and inter-frequency PRS-RSRP measurements are defined according to the table below.
Table 1: Intra-/inter-frequency PRS-RSRP measurements and the need for gaps
	
	Definition
	Need for measurement gaps

	Intra-frequency
	The center frequency of PRS BW is the center frequency of a serving cell SSB
The SCS PRS is the same as that of a serving cell SSB
	not needed
	Measured PRS bandwidth is fully within the active BWP of the UE

	
	
	Needed
	Measured PRS bandwidth is not fully within the active BWP of the UE

	Inter-frequency
	if at least one of the two conditions above is not met
	not needed
	Measured PRS bandwidth is fully within the active BWP of the UE

	
	
	Needed
	[bookmark: _Hlk41313857]Measured PRS bandwidth is not fully within the active BWP of the UE



Proposal 6: The need for measurement gaps is determined by whether the measured PRS bandwidth is fully within the active BWP of the UE or not.
Proposal 7: Measurement gaps applicability for PRS-RSRP:
· At least all Rel-15 measurement gap configurations for NR are also applicable for PRS-RSRP measurements (this has been already agreed for NR E-CID measurements)
· FFS: Additionally, new measurement gap patterns may need to be specified
Measurement gaps applicability is clarified for PRS-RSRP measurements in Section 9.1.2.



Open issues summary
Sub-topic 2-1 Intra-frequency & inter-frequency definition for PRS-RSRP
Question: Can the same principals in the definition of intra/inter-frequency PRS-RSTD measurement be applicable to that for PRS-RSRP in DL-TDoA and mulit-RTT?
· Option 1: Yes (CATT, Huawei, Intel)
· Option 1a:
·  In DL-TDOA and multi-RTT, the definition of intra-frequency and inter-frequency PRS-RSRP follows those of RSTD and UE Rx-Tx time difference, respectively 
· In DL-AoD, PRS-RSRP measurement is defined as intra-frequency if PRS resources of all PRS-RSRP measurements on the same TRP belong to the same positioning frequency layer.  Otherwise, the UE PRS-RSRP measurement is inter-frequency. (Qualcomm)
· Option 2 (Ericsson):
· The intra-frequency PRS-RSRP definition is based on the relation between SCS, CP, and center frequency of the serving cell and of the PRS of the measured cell: for intra-frequency they are the same
· FFS: SCS of the serving cell
· Others
Recommended WF: Further discussion needed. Collect companies’ views.  
Sub-topic 2-2 Needs for measurement gap
Question: Can the same principals for needs of gap for PRS-RSTD measurement be applicable to that for PRS-RSRP? 
· Option 1: Yes(CATT, Huawei, Intel)
·  
· Option 2 (Ericsson): the need for gaps shall be based on the relation between the PRS BW and the active BWP – measurement gaps are not needed when PRS bandwidth is fully within the active BWP of the UE
· Others
Recommended WF: Same principle as PRS RSTD measurement can be applicable for PRS RSRP

Sub-topic 2-3 Applicable scenarios of PRS-RSRP measurement requirements 
· Option 1: Define intra-frequency PRS-RSRP measurement requirements for the scenarios (Qualcomm)
· SCS and CP of the positioning frequency layer is the same as the active BWP of UE
· BW of positioning frequency layer is within the active BWP of the UE
· Option 2 (Ericsson):
· RAN4 will define requirements for intra- and inter-frequency PRS-RSRP, with and without measurement gaps.
· Others
Moderator notes: When define the intra/inter frequency RSTD measurement, the intra-frequency w/o gap and with gap was discussed firstly in sub-topic 2-2. So based on the potential agreements, we can discuss the requirements scenario accordingly.
Recommended WF: Further discussion needed. Collect companies’ views.  

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub-topic 2-1: we added option 2, based on the contribution. The definition can be based on the same principles as the definition of intra-frequency CSI-RS.
[Moderator: the similar definition in UE Rx-Tx time difference proposed by Ericsson in sub-topic 2-3 [215] is given below also:
· “The intra-frequency UE Rx-Tx definition is based on the relation between SCS, CP, and center frequency of the serving cell and the PRS of the measured cell: for intra-frequency UE Rx-Tx they are the same.
· FFS: SCS of the serving cell”
 So we may assume the Option 2 added above is same as these of UE Rx-Tx time difference intra/inter measurement definition.

Sub-topic 2-2: There is no need to decide on whether the rules are the same or not, because that may depend on other open issues. We added option 2, based on our contribution. The need for gap shall depend on the relation between the PRS and the active BWP.
Sub-topic 2-3: we added option 2. the requirements shall be defined for intra- and inter-frequency and with/without measurement gaps, no need to define different scenarios in the requirements. Can be further discussed for test case configurations.

	Huawei
	2-1: Option 1. It would be desirable to have common intra/inter-frequency definition for all PRS based measurements.
2-2: Option 1. 
2-3: Technically we support option 2 added by Ericsson. We have similar discussion for RSTD and UE Rx-Tx time difference in email 215, and we suggest to have aligned principle for all PRS based measurement (for Rx-Tx time difference SRS may need to be further considered).

	CATT
	Sub-topic 2-1 Intra-frequency & inter-frequency definition for PRS-RSRP
Support option 1, same principle as RSTD can be reused
Sub-topic 2-2 Needs for measurement gap
Support option 1, same principle as RSTD can be reused
Sub-topic 2-3 Applicable scenarios of PRS-RSRP measurement requirements
Discuss after the conclusion of sub-topic 2-1.

	Qualcomm
	Subtopic 2-1:
For scenarios when PRS-RSRP is configured to be measured with UE Rx-Tx or RSTD, they can share the same definition for intra-frequency. For DL-AoD, the definition as in option 1a. We have added the option as the moderator did not capture our proposal correctly. 

Moderator: the intra/inter frequency measurement for RSTD proposed by Qualcomm[R4-2006618] is 
“Proposal 1. Intra-frequency RSTD measurement is defined as when the neighbor DL PRS resource and the reference DL PRS resource belong to the same positioning frequency layer. Otherwise, the RSTD measurement is inter-frequency.”
And the definition for DL AoD added by Qucalcomm is
“In DL-AoD, PRS-RSRP measurement is defined as intra-frequency if PRS resources of all PRS-RSRP measurements on the same TRP belong to the same positioning frequency layer.  Otherwise, the UE PRS-RSRP measurement is inter-frequency”
Thus the difference between them is because of the difference measurement objects involved(e.g. for DL TDoA the measurement objects including reference/serving cells, neighbour cell, for DL Aod the measurement objects including serving cells, neighbour cells) .Thus could we use the general denotation  to unify the all of them? E.g. 
“Option 1b. PRS-RSRP measurement is defined as intra-frequency if PRS resources to be measured belong to the same positioning frequency layer.  “
Otherwise the individual definition for PRS RSRP intra/inter measurement regarding to the different positioning methods(e.g. DL TDoA, DL AoD, and multi-RTT) shall be used, which may lead some confusion. 

Subtopic 2-2:
The question phrasing does not match the title of the topic. If the topic is about the need for MG, the same principles of RSTD can be re-used but only with respect to one link (not both reference and neighbor) which is an important distinction in PRS-RSRP.
Sub-topic 2-3:
We cannot agree to option 2. Option 1 is similar to what was agreed for CSI-RS based L3 measurement in shaded green below:
Agreement
A measurement is defined as CSI-RS based intra-frequency measurement provided that:
· the SCS of CSI-RS on the serving cell and target cell is the same
· the CP type of CSI-RS on serving cell and target cell is the same
· Option 1 
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell [indicated in servingCellMO]
· Option 2
· the centre frequency of CSI-RS resources on the target cell configured for measurement is the same as centre frequency of CSI-RS resource on the serving cell 
· Common understanding: centre frequency of CSI-RS resource on the serving cell is indicated in servingCellMO
Define intra-frequency requirements for the scenarios
· all CSI-RS resources in the same MO have the same BW 
· the BW of the CSI-RS on the neighbor cell is within the active BWP of the UE


	Intel
	Sub-topic 2-1 Intra-frequency & inter-frequency definition for PRS-RSRP
Support option 1, As PRS RSRP measurement based on PRS,  it is better to aligned the same definition as that of PRS RSTD/UE Rx-Tx time difference. 

Sub-topic 2-2 Needs for measurement gap
Support option 1, same principle as RSTD can be reused. 
For Option 2, it doesn’t make sense to justify whether gap needed depending on the relationship between PRS BW and active BWP. For an example, if there are more than one positioning measurement layers within an active BWP, the gap is desired also. 
Sub-topic 2-3 Applicable scenarios of PRS-RSRP measurement requirements
Option 1 is for intra-frequency measurement only. In our view, both intra and inter measurement shall be discussed. So we prefer Option 2 also.   

	MTK
	Sub-topic 2-1: We support the following description
· In DL-TDOA and multi-RTT, the definition of intra-frequency and inter-frequency PRS-RSRP follows those of RSTD and UE Rx-Tx time difference, respectively
· In DL-AoD, the same principals in the definition of intra/inter-frequency PRS-RSTD measurement be applicable to that for PRS-RSRP

Sub-topic 2-2: Share the same view as QC: The question phrasing does not match the title of the topic. We don’t understand what this question is talking about.

Sub-topic 2-3: We think that RAN4 can define requirements for intra- and inter-frequency PRS-RSRP with measurement gaps as first priority. Requirements without measurement gap can be down prioritized.




	
	


 
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#2-1
	Intra-frequency & inter-frequency definition for PRS-RSRP 
Tentative agreements:
Candidate options 
· Option 1: (Qualcomm, Huawei, CATT, MTK, Intel) 
Given PRS-RSRP needed for different positioning methods in Re1l6, the principle to define intra/inter frequency PRS-RSRP measurements can be
· In DL-TDOA the definition of intra/inter-frequency PRS-RSRP measurement follows those of RSTD 
· In multi-RTT the definition of intra/inter-frequency PRS-RSRP measurement follows those of UE Rx-Tx time difference
· In DL-AoD the definition of intra/inter-frequency PRS-RSRP measurement follow those of PRS-RSTD
· Option 2: (Ericsson)
· The intra-frequency PRS-RSRP definition is based on the relation between SCS, CP, and center frequency of the serving cell and of the PRS of the measured cell: for intra-frequency they are the same
· FFS: SCS of the serving cell
Recommendations for 2nd round: Further discussion needed. Try to agree on Option 1. Then we can reuse the conclusion of sub-topic 2-1 and 2-3 in [95e][215] email discussion
[Moderator notes: In other email discussion thread [215] Ericsson also proposed the following definition for intra/inter UE Rx-Tx time difference.
“The intra-frequency UE Rx-Tx definition is based on the relation between SCS, CP, and center frequency of the serving cell and the PRS of the measured cell: for intra-frequency UE Rx-Tx they are the same.
· FFS: SCS of the serving cell”
That is the PRS RSRP intra/inter measurement definition can be identical with these of UE Rx-Tx time difference.   Thus Option 2 can be included by Option 1. ]


	Sub-topic#2-2
	Needs for measurement gap 
Tentative agreements:
Candidate options
The principle to consider whether the gap is needed for PRS-RSRP measurements :
· Option 1: (CATT, Huawei, Intel, Qualcomm)
· The same principle for RSTD/UE Rx-Tx time difference measurements can be reused 
· Option 2: (Ericsson)
· The need for gaps shall be based on the relation between the PRS BW and the active BWP – measurement gaps are not needed when PRS bandwidth is fully within the active BWP of the UE
Recommendations for 2nd round: Further discussion needed.   

	Sub-topic#2-3
	Applicable scenarios of PRS-RSRP measurement requirements 
Tentative agreements:
Candidate options:
· Option 1: Define intra-frequency PRS-RSRP measurement requirements for the scenarios (Qualcomm)
· SCS and CP of the positioning frequency layer is the same as the active BWP of UE
· BW of positioning frequency layer is within the active BWP of the UE
· Option 2 (Ericsson, Intel, Huawei, MTK):
· RAN4 will define requirements for intra- and inter-frequency PRS-RSRP, with and without measurement gaps
Recommendations for 2nd round: Further discussion needed. 



Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#2-1 The principle to define intra/inter frequency PRS-RSRP measurements
	Company
	Comments

	
	

	
	

	
	



Sub-topic#2-2 Needs for measurement gap 
	Company
	Comments

	
	

	
	

	
	



Sub-topic#2-3 Applicable scenarios of PRS-RSRP measurement requirements 
	Company
	Comments

	
	

	
	

	
	




Summary on 2nd round (if applicable)
No further agreement reached in the 2nd round.
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	



Topic #3: Measurement period
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006169
	Qualcomm
	The formulation for the RSTD measurement period is presented in [2]. The RSRP measurement period is similar except that the signaled capabilities for RSRP measurement are different from RSTD measurement

	R4-2007843
	Huawei, HiSilicon
	In our view, the measurement period requirements for RSTD, which is addressed in our companion paper [2], can also apply for PRS-RSRP

	R4-2006233
	CATT
	Proposal 3: Measurement period requirements of PRS RSRP can reuse the requirement of RSTD measurement

	R4-2007947
	Ericsson
	Proposal 12: If PRS-RSRP is configured to be measured along with UE Rx-Tx using the same assistance data: Then the measurement periods of PRS-RSRP and UE Rx-Tx are the same, for the same number of PRS resources.
Proposal 13: If PRS-RSRP is not configured to be measured along with UE Rx-Tx or RSTD using the same assistance data, the PRS-RSRP measurement period may be different.

Proposal 14: When no measurement gaps are used, the PRS-RSRP measurement period can be defined as:
T = ceil(NPRS,req / KPRS)  TPRS + T,
where
NPRS,req is the number of comb pattern realizations required for PRS-RSRP measurement, where NPRS,req can depend on FR1/FR2, bandwidth, Es/Iot, etc. 
KPRS = LPRS /CombSizeN  ResourceRepetitionFactor is the number of comb pattern realizations within a single TPRS, 
LPRS is the number of PRS symbols pe slot,
T is the extension due to dropped signals,
Proposal 15: When measurement gaps are used, K´PRS (K´PRS≤KPRS) is the number of comb realizations within the effective measurement time of a measurement gap, and the measurement period becomes:
T = ceil(NPRS,req / KPRS)  max(TPRS, MGRP)  CSSF  + T.
Proposal 19: When not configured together with UE Rx-Tx or RSTD, the UE behavior rules for PRS-RSPR measurement under cell change are the same as for RSTD (the rules for RSTD were agreed in [1]):
The UE shall continue RSTD measurement after each serving cell change for:
intra-frequency handover,
inter-frequency handover.
Proposal 20: When not configured together with UE Rx-Tx, the UE behavior rules for PRS-RSPR measurement under cell change are the same as for RSTD (the rules for RSTD were agreed in [1]).
Proposal 21: When configured together with UE Rx-Tx, the UE behavior rules for PRS-RSRP are the same as for UE Rx-Tx (the rules for UE Rx-Tx were agreed in [1]).




Open issues summary
Companies views on this issue can be leveraged from the same discussion on PRS-RSTD measurement period. 
Sub-topic 3-1 Principles for defining measurement period for PRS RSRP
Can the same principals in the definition of PRS-RSTD measurement period be applicable to PRS-RSRP measurement period?
· Option 1: Measurement period requirements of PRS RSRP can reuse the requirement of RSTD measurement  (Qualcomm, Huawei, CATT, Intel)
· Option 1a: The RSRP measurement period is similar except that the signaled capabilities for RSRP measurement are different from RSTD measurement (Qualcomm)
· Option 2: If PRS-RSRP is configured to be measured along with UE Rx-Tx using the same assistance data then the measurement periods of PRS-RSRP and UE Rx-Tx are the same, for the same number of PRS resources. If PRS-RSRP is not configured to be measured along with UE Rx-Tx or RSTD using the same assistance data, the PRS-RSRP measurement may be different. (Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views.  

Sub-topic 3-2 Measurement period under cell change
Can the same principals as the extension of PRS RSTD measurement period due to HO?
· Option 1: Yes 
· Option 2 (Ericsson): 
· When not configured together with UE Rx-Tx or RSTD, the UE behaviour rules for PRS-RSPR measurement under cell change are the same as for RSTD (the rules for RSTD were agreed in R4-1915854):
· The UE shall continue RSTD measurement after each serving cell change for:
· intra-frequency handover,
· inter-frequency handover.
· When configured together with UE Rx-Tx, the UE behaviour for PRS-RSRP rules are the same as for UE Rx-Tx (the rules for UE Rx-Tx were agreed in R4-1915854).
Recommended WF: Same principle as the extension of PRS RSTD/UE Rx-Tx time difference measurement period due to HO can be applicable for PRS RSRP. 
Sub-topic 3-3 Measurement period for PRS-RSRP
· Option 1 (Ericsson):
· When no measurement gaps are used, the PRS-RSRP measurement period can be defined as:
T = ceil(NPRS,req / KPRS)  TPRS + T, where
NPRS,req is the number of comb pattern realizations required for PRS-RSRP measurement, where NPRS,req can depend on FR1/FR2, bandwidth, Es/Iot, etc. 
KPRS = LPRS /CombSizeN  ResourceRepetitionFactor is the number of comb pattern realizations within a single TPRS, 
LPRS is the number of PRS symbols pe slot,
T is the extension due to dropped signals,
· When measurement gaps are used, K´PRS (K´PRS≤KPRS) is the number of comb realizations within the effective measurement time of a measurement gap, and the measurement period becomes:
T = ceil(NPRS,req / KPRS)  max(TPRS, MGRP)  CSSF  + T.
Recommended WF: Discussion option 1 up to the conclusion of sub-topic 3-1
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub-topic 3-1 Principles for defining measurement period for PRS RSRP 
We prefer option2. The simulations show that actually more repetitions may be needed for PRS-RSRP, and the measurement period will of course depend on the number of repetitions, comb size, etc.
At least we can agree that:
· when configured with UE Rx-Tx, PRS-RSRP measurement period and that of the UE Rx-Tx are the same (e.g., based on the longest of the two),
· when configured with RSTD, PRS-RSRP measurement period and that of the RSTD are the same (e.g., based on the longest of the two),
· FFS: when configured without UE Rx-Tx and RSTD.
Sub-topic 3-2 Measurement period under cell change
We prefer option 2, because we already have agreements for UE Rx-Tx and for RSTD, and given the fact that PRS-RSRP can be configured with any of them then the rules for PRS-RSRP cannot be different from those agreed for the other measurement. But we still need to agree on the rules for the case when PRS-RSRP is not configured with any of them, which is proposed in option 2.
Sub-topic 3-3 Measurement period for PRS-RSRP
We prefer option 1

	Huawei
	3-1: We think the first 2 bullets in above Ericsson comments are reasonable. For PRS-RSRP configured to be measured alone, we can also use the same framework except the exact number of PRS occasions for meeting the accuracy requirements, which we can discuss further.
3-2: option 2. It is more precise. 
3-3: same comment as 3-1. The framework for measurement period requirements is discussed based on RSTD in email 215, and we suggest to not repeat the discussion here.

	CATT
	Sub-topic 3-1 Principles for defining measurement period for PRS RSRP 
Support option 1.
Sub-topic 3-2 Measurement period under cell change
Support option 2 in principle, but the first bullet should be ‘When not configured together with UE Rx-Tx’ (‘or RSTD’ is removed), otherwise the case that PRS-RSRP together with RSTD is not covered.
Sub-topic 3-3 Measurement period for PRS-RSRP
Same discussion as RSTD, the comb pattern has a different understanding among companies. I think the comb pattern is a fixed configuration with number of symbol and combsize N, what matters in measurement period is number of repetition, so the formula in option 1 is not acceptable.

	Qualcomm
	Subtopic 3-1:
Support option 1.
Subtopic 3-2:
Option 2 I sok
Subtopic 3-3:
This is discussed within the RSTD topic and should not be discussed separately here. Terminology in option 1 is ambiguous. 

	Intel
	Sub-topic 3-1 Principles for defining measurement period for PRS RSRP 
In our views, all options (1,1a, 2) are not controversial. It is reasonable to define PRS measurement period regarding to the different positioning scenarios. So we can support Option 2 with some rewording. .
Sub-topic 3-2 Measurement period under cell change
Support option 2.
Sub-topic 3-3 Measurement period for PRS-RSRP
If we can agree 3-1, we can reuse either RSTD or UE Rx-Tx time difference requirements for PRS RSRP. No need the separated discussion for PRS RSRP measurement period. 

	MTK
	Sub-topic 3-1: Support option 1 and option 1a
Sub-topic 3-2: Support option 1


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2007844 (Huawei, Hi Silicon)
	Ericsson: we prefer to first solve the technical issues, no need to discuss the CR in this meeting. 

	
	Intel: we prefer to prepare CR in this meeting. The specific contents can be TBD up to the latest agreements.

	
	

	
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#3-1
	Principles for defining measurement period for PRS RSRP 
Tentative agreements:
Given the PRS-RSRP needed in different NR positioning methods, the principle for defining PRS- RSRP measurement period can be
· when configured with UE Rx-Tx, PRS-RSRP measurement period can be same as that of UE Rx-Tx measurement 
· when configured with RSTD, PRS-RSRP measurement period can be same as that of RSTD measurement 
· FFS: when not configured with either UE Rx-Tx or RSTD.

Candidate options:
Recommendations for 2nd round: Further discussion is needed and try to agree the tentative agreements.  Then PRS RSRP measurement period can reuse the conclusion of topic 3 and 4 in [95e][215] email discussion 

	Sub-topic#3-2
	Measurement period under cell change 
Tentative agreements:
Given PRS-RSRP needed in different positioning methods in Re1l6, the principle for defining measurement period for PRS RSRP under cell change can be:

· when configured with RSTD, PRS-RSRP measurement period  due to HO can be same as that of RSTD 
· when configured with UE Rx-Tx, PRS-RSRP measurement period due to HO can be same as that of UE Rx-Tx time difference
· FFS: when not configured with either UE Rx-Tx or RSTD

Candidate options:
Recommendations for 2nd round: Further discussion needed and  try to agree the tentative agreement above. 

	Sub-topic#3-3
	Measurement period for PRS-RSRP 
Tentative agreements:
Candidate options:
Recommendations for 2nd round: No need the separate discussion on this if we can agree the options in 3-1.


CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2007844 (Huawei, Hi Silicon)
	Return to 




Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#3-1 Principles for defining measurement period for PRS RSRP
	Company
	Comments

	
	

	
	

	
	



Sub-topic#3-2 Measurement period under cell change 
	Company
	Comments

	
	

	
	

	
	





Summary on 2nd round 
No further agreement was reached in the 2nd round.
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	

	
	

	
	



Topic #4: Measurement capability and reporting criteria for PRS RSRP
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006169
	Qualcomm
	Observation 1. Minimum capabilities defined in RAN1 are more than sufficient to make DL-AoD work in any scenario.
Proposal 2. RAN4 to not define a minimum value for number of RSRP measurements that UE shall be capable of reporting. 

	R4-2006233
	CATT
	Proposal 4：Ecat =1 is defined per positioning session which includes all PRS-RSRP measurements in DL-AoD.

	R4-2007843
	Huawei, HiSilicon
	Proposal 1: Ecat = 1 for PRS-RSRP per positioning session (when requested in NR-DL-AoD-RequestLocationInformation-r16).

	R4-2007947
	Ericsson
	Proposal 8: When PRS-RSRP measurements are configured together with RSTD (for DL-TDOA), the RSTD reporting criteria shall also include PRS-RSRP reports.
Proposal 9: When PRS-RSRP measurements are configured together with UE Rx-Tx (for multi-RTT), the UE Rx-Tx reporting criteria shall also include PRS-RSRP reports.
Proposal 10: Separate reporting criteria for PRS-RSRP are specified for the case when PRS-RSRP measurements are configured for DL-AoD.
Proposal 11: The separate reporting criteria for PRS-RSRP (when reported separately) are defined as: 
Ecat=1 for intra-frequency PRS-RSRP measurements, 1 report capable of PRS-RSRP measurements on at least X2 TRPs, X3 PRS resource sets per TRP, and X4 PRS resources per PRS resource set, per intra-frequency layer.
Ecat=1 for inter-frequency PRS-RSRP measurements, 1 report capable of PRS-RSRP measurements on at least X2 TRPs, X3 PRS resource sets per TRP, and X4 PRS resources per PRS resource set, per inter-frequency layer.



Open issues summary
Sub-topic 4-1 Whether RAN4 should define minimum capability
Based on agreements in RAN1, multiple capability signaling (X1, X2, …, X7) are provisioned. The issue is whether RAN4 should define a minimum capability requirement for any of the X1, X2, …, X7.
· Option 1. RAN4 not to define measurement capability in terms of number of PRS layers, TRPs, resource sets and resources that UE shall be able to measure (Qualcomm).
· Other options not excluded.
Recommended WF: RAN4 not to define a minimum value for number of RSRP measurements that UE shall be capable of reporting. 

Sub-topic 4-2 Measurement reporting criteria for PRS-RSRP
· Option 1: Reporting criteria of PRS-RSRP measurement is defined in DL-AoD, and Ecat = 1. (CATT)
· Option 2a: Ecat = 1 for PRS-RSRP per positioning session (when requested in NR-DL-AoD-RequestLocationInformation-r16). (Huawei)
· Option 2b: Ecat = 1 for PRS-RSRP per positioning session (when not configured with RSTD or UE Rx-Tx time difference measurement). (Qualcomm)
· Option 3: (Ericsson)
· When PRS-RSRP measurements are configured together with RSTD, the RSTD reporting criteria shall also include PRS-RSRP reports.
· When PRS-RSRP measurements are configured together with UE Rx-Tx, the UE Rx-Tx reporting criteria shall also include PRS-RSRP reports.
· The separate reporting criteria are specified for the case when PRS-RSRP measurements are configured for DL-AoD (i.e., not configured with RSTD or UE Rx-Tx) and defined as: 
· Ecat=1 for intra-frequency PRS-RSRP measurements, 1 report capable of PRS-RSRP measurements on at least X2 TRPs, X3 PRS resource sets per TRP, and X4 PRS resources per PRS resource set, per intra-frequency layer.
· Ecat=1 for inter-frequency PRS-RSRP measurements, 1 report capable of PRS-RSRP measurements on at least X2 TRPs, X3 PRS resource sets per TRP, and X4 PRS resources per PRS resource set, per inter-frequency layer.
· Other options not excluded.
Recommended WF: Further discussion needed. Collect companies’ views.  
Moderator: According to the comments received so far, can the following conclusion be agreeable?
· If PRS-RSRP measurements are not configured together with other reporting (e.g.RSTD in DL TDoA, UE Rx-Tx time difference in multi-RTT), the separated measurement reporting criteria for them is needed as below. 
· Option 1:
· Ecat=1
· Option 2:  
· Ecat=1 for intra-frequency PRS-RSRP measurements
· Ecat=1 for inter-frequency PRS-RSRP measurements
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub-topic 4-1 Whether RAN4 should define minimum capability
Disagree with the proposed WF. RAN4 needs to state the numbers for which the requirements apply in 38.133. These numbers can be the same or smaller as those in the signaling. 
So, we proposed the following WF:
· RAN4 needs to state the numbers (of TRPs, cells, PRSs, etc.) for which the requirements apply in 38.133. 
· FFS: Whether these numbers are the same as or smaller than those in the signaling.
Sub-topic 4-2 Measurement reporting criteria for PRS-RSRP
We support option 3. Option 1 is ambiguous and incomplete with respect to these measurements when configured in other scenarios.

	Huawei
	4-1: option 1. We see no need for RAN4 to repeat the value ranges of the UE capabilities defined by RAN1.
4-2: option 2a. We understand option 1, 2a and 2b are identical.

	CATT
	Sub-topic 4-1 Whether RAN4 should define minimum capability
Support option 1, same as RSTD, the capability defined in RAN1 is sufficient.
Sub-topic 4-2 Measurement reporting criteria for PRS-RSRP
Support option 1, and I think the option 1, option 2a and option 2b is same and can be aligned by retuning  the wording.

	Qualcomm
	Subtopic 4-1:
Option 1.
Subtopic 4-2:
Either 2a or 2b is agreeable.
Subtopic 4-3:

	Intel
	Sub-topic 4-1 Whether RAN4 should define minimum capability
Support Option 1 and agree the recommend WF
Sub-topic 4-2 Measurement reporting criteria for PRS-RSRP
Slightly prefer to Option 2b because PRS RSRP report will be together with RSTD or UE Rx-Tx time difference if DL TDoA or multi-RTT positioning measurement were configured.
But we also thought Option 2a and 2b are quite aligned. 


	MTK
	Sub-topic 4-1: Support option 1
Sub-topic 4-2: Support option 2b


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2007960 (Ericsson)
	Huawei: We suggest to have one CR to introduce reporting criteria for all PRS based measurements, after we have technical conclusions.

	
	CATT: agree with HUAWEI’s view.

	
	Moderator: prefer the combined CR to address this similar issue.

	
	




Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#4-1
	Whether RAN4 should define minimum capability 
Tentative agreements:
Candidate options:
· Option 1: RAN4 needs not to define measurement capability in terms of number of PRS layers, TRPs, resource sets and resources that UE shall be able to measure (Qualcomm, Huawei, CATT, Intel, MTK)
· Option 2: RAN4 needs to define the numbers (of TRPs, cells, PRSs, etc.) for which the requirements apply in 38.133. (Ericsson)
· FFS: Whether these numbers are the same as or smaller than those in the signaling.
Recommendations for 2nd round: FFS on the candidate options above. The proponents of Option 2 can clarify the necessity of additional capability when the minimum capabilities defined in RAN1 are more than sufficient in DL-AoD.

	Sub-topic#4-2
	Measurement reporting criteria for PRS-RSRP
Tentative agreements:
Candidate options: If PRS-RSRP measurements are not configured together with other reporting (e.g.RSTD in DL TDoA, UE Rx-Tx time difference in multi-RTT), the separated measurement reporting criteria for them is needed as below. 
· Option 1: (Qualcomm, Huawei, CATT, Intel, MTK)
· Ecat=1
· Option 2:  (Ericsson)
· Ecat=1 for intra-frequency PRS-RSRP measurements
· Ecat=1 for inter-frequency PRS-RSRP measurements
Recommendations for 2nd round: FFS on the candidate options above.


CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2007960 (Ericsson)
	Return to



Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#4-1 Whether RAN4 should define minimum capability 

	Company
	Comments

	
	

	
	

	
	

	
	

	
	



Sub-topic#4-2 Measurement reporting criteria for PRS-RSRP
	Company
	Comments

	
	

	
	

	
	

	
	

	
	




Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	



Topic #5: Side conditions 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006169
	Qualcomm
	Proposal 5. On PRS-RSRP side conditions:
a. Serving cell side condition is not needed
b. Reference cell side condition is not needed but if strong views exists on its presence, it shall be the same as PRS-RSTD reference cell side condition for all positioning methods.

	R4-2006233
	CATT
	Proposal 5： No reference cell side condition is defined and the side condition of serving cell for PRS RSRP measurement should be defined the same value as the side condition for reference cell for RSTD i.e. -6dB. 

	R4-2006305
	Media Tek
	Proposal 3: 
   - No need to define side condition for serving cell
   - Reference cell: Same as that for the reference cell in PRS-RSTD

	R4-2007843
	Huawei
	Proposal 2: The PRS-RSRP side condition is only defined for neighbor cell, and same as that for neighbor cells RSTD.

	R4-2007948
	Ericsson
	Proposal 1: For OTDOA, PRS-RSRP side conditions are specified for reference (which may or may not be serving) TRP and neighbor TRPs, in which case the PRS-RSRP side conditions are the same as for RSTD.
Proposal 2: For DL-AoD and Multi-RTT, PRS-RSRP side conditions are specified for serving TRP and neighbor TRPs.
Proposal 3: For DL-AoD and Multi-RTT, the side conditions for FR1 and FR2 are:
· for serving TRP: -3 dB,
· for non-serving TRP: see agreement in RAN4#92-bis (“Side conditions for PRS-RSRP accuracy requirements should be the same as those for RSTD requirements for neighbor cells”) and agreement in RAN4#93 (“Neighbor cells for RSTD: PRS Es/Iot = [-13] dB”).



Open issues summary
Sub-topic 5-1 Side conditions for PRS-RSRP
Sub-topic 5-1-1: Set of side conditions for PRS-RSRP
· Option 1 (Ericsson): 
· For OTDOA, PRS-RSRP side conditions are specified for reference (which may or may not be serving) TRP and neighbor TRPs, in which case the PRS-RSRP side conditions are the same as for RSTD.
· For DL-AoD and Multi-RTT, PRS-RSRP side conditions are specified for serving TRP and neighbor TRPs.
· Option 2 (Qualcomm, Huawei)
· Neither serving cell nor reference cell side condition is needed.
· Option 3 (CATT)
· ONLY the serving cell side condition is needed.
· Option 4 (MediaTek)
· ONLY the reference cell side condition is needed.
· 
Recommended WF: Further discussion needed. Collect companies’ views

Sub-topic 5-1-2: Side conditions for serving cell
· Option 1. -6 dB (CATT)
· Option 2. For DL-AoD and Multi-RTT, the side condition for FR1 and FR2 is -3 dB for serving TRP (Ericsson)
· Option 3. Not needed (Qualcomm, Huawei, MediaTek)

Recommended WF: Further discussion needed. Collect companies’ views.  

Sub-topic 5-1-3: Side conditions for reference cell
· Option 1. For OTDOA (i.e., when configured with RSTD), PRS-RSRP side condition for reference (which may or may not be serving) TRP to be the same as for reference cell for RSTD (Ericsson).
· Option 2. Same as that for the reference cell in PRS-RSTD (MediaTek)
· Option 3. Not needed (Qualcomm, Huawei, CATT)

Recommended WF: Further discussion needed. Collect companies’ views.  
 Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub-topic 5-1-1: Set of side conditions for PRS-RSRP
We prefer option 1, since all these scenarios are possible.
Sub-topic 5-1-2: Side conditions for serving cell
Option 2
Sub-topic 5-1-3: Side conditions for reference cell
Option 1. A question on option 2: is it the same as option 1 or is it a superset over option 1?

	Huawei
	5-1-1: option 2. Here we only consider the case where PRS-RSRP is configured to be measured alone. If it is configured together with RSTD or UE Rx-Tx, then the side condition should be based on RSTD or UE Rx-Tx. We understand option 4 from MTK is to define side conditions for both reference and neighbor cell, and if so, we can also compromise to it.
5-1-2: option 3. 
5-1-3: option 3, but we can also compromise to option 2. 

	CATT
	Sub-topic 5-1-1: Set of side conditions for PRS-RSRP
I think the issue should be separately discussed for different positioning method. For DL-OTDOA and Multi-RTT, the PRS-RSRP is measured together with RSTD and UE Rx-Tx as assistant data, so the side condition should follow the RSTD or UE Rx-Tx and no separate side condition is needed. We propose to clarify this side condition is defined for DL-AoD.
In DL-AoD, the PRS-RSRP is measured for single cell and the receive signal power is different for serving cell and neighbor cell, so the side condition should be defined in serving cell and neighbor cell. 
Sub-topic 5-1-2: Side conditions for serving cell
Support option 1, see the comments in sub-topic 5-1-1
Sub-topic 5-1-3: Side conditions for reference cell
Support option 3, see the comments in sub-topic 5-1-1

	Qualcomm
	Subtopic 5-1:
For DL-AoD alone, only one side condition is needed and that should be based on neighbor cell (Option 2). For other positioning methods when PRS-RSRP is also configured, same side conditions as those positioning methods should apply. We share the same view as Huawei.
Subtopic 5-1-2: 
Option 3.
Subtopic 5-1-3: 
Option 3 but option 2 is also ok.

	Intel
	Sub-topic 5-1-1: Set of side conditions for PRS-RSRP
Support Option 1.
Sub-topic 5-1-2: Side conditions for serving cell
We support Option 2a. For DL-AoD and Multi-RTT, the side condition for FR1 and FR2 is -6 dB for serving TRP 
Sub-topic 5-1-3: Side conditions for reference cell
Support Option 1

	MTK
	Sub-topic 5-1: Support option 4. 
If we understand correctly, companies supporting option 2 are actually proposing that the side conditions should be the same for all cells in DL-AoD test cases, so we only need one side condition (which corresponding to neighbor cells). 
However, since the reference cell will be configured to UE in DL-AoD positioning (as in DL-TDOA), we don’t understand why we cannot reuse side condition for reference cell here.


 
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#5-1-1
	Set of side conditions for PRS-RSRP 
Tentative agreements:
· For DL-OTDOA and Multi-RTT positioning methods, the side condition of PRS RSRP should follow these of  RSTD and UE Rx-Tx time difference measurement respectively. 

Candidate options:
For DL-AoD, the side condition of PRS RSRP can be specified
· Option 1 (Ericsson, CATT, Intel): 
· for serving cell/TRP and neighbor cell/TRPs.
· Option 2 (Qualcomm, Huawei)
· for neighbor cell/TRPs ONLY. 
· Option 4 (MediaTek)
· For the reference cell/TRPs 
Recommendations for 2nd round: can be FFS and try to agree the tentative agreements above.


	Sub-topic#5-1-2
	Side conditions for serving cell
Tentative agreements:
Candidate options:
For DL-AoD, the side condition of PRS RSRP for the serving cell is
·  Option 1: -6 dB (CATT, Intel)
· Option 2. -3 dB (Ericsson)

Recommendations for 2nd round: can be FFS after conclusion of sub-topic 5-1-1

	Sub-topic#5-1-3
	Side conditions for reference cell
Tentative agreements:
Candidate options:
· Option 1. Same as that for the reference cell in PRS-RSTD (MediaTek)
Recommendations for 2nd round: can be FFS after conclusion of sub-topic 5-1-1




Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#5-1-1 Set of side conditions for PRS-RSRP 
	Company
	Comments

	
	

	
	

	
	

	
	

	
	



Sub-topic#5-1-2 Side conditions for serving cell
	Company
	Comments

	
	

	
	

	
	

	
	

	
	



Sub-topic#5-1-3 Side conditions for reference cell
	Company
	Comments

	
	

	
	

	
	

	
	

	
	



Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc status update recommendation  

	
	



Topic #6: Accuracy requirements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006169
	Qualcomm
	Observation 2. In DL-AoD positioning method, differential PRS-RSRP measurement is used for positioning calculation. In multi-RTT or DL-TDOA with PRS-RSRP used as a weighting factor for other timing related measurements, differential RSRP serves the purpose and there is no need to have absolute PRS-RSRP requirements. 
Proposal 4. RAN4 to define only differential measurement accuracy requirements for PRS-RSRP.

	R4-2006233
	CATT
	Proposal 6: The accuracy requirements of PRS-RSP measurement is defined based on 5 samples.

	R4-2006305
	Media Tek
	Proposal 1: No need to define absolute PRS-RSRP accuracy requirements
Proposal 2: RAN4 to define relative accuracy requirements for PRS-RSRP 
Proposal 4: DL-AoD test cases, at least two TRPs should be configured, and at least two PRS resources (2 beams) should be associated with each TRP

	R4-2007843
	Huawei
	Proposal 3: PRS-RSRP accuracy requirements are defined based on single shot measurement.
Proposal 4: Only define relative accuracy requirements for PRS-RSRP.

	R4-2007947
	Ericsson
	Proposal 22: Define absolute accuracy requirements for PRS-RSRP.
Proposal 23: Do not define relative accuracy requirements for PRS-RSRP.

	R4-2007942
	Ericsson
	Proposal 3: 
	FRx, SCS, number of PRBs
	Minimum number of comb realizations

	
	Es/Iot≥-3
	Es/Iot≥-6
	Es/Iot≥-13

	FR1, 15 kHz, ≤52 PRBs (10 MHz)
	2
	4
	16

	FR1, 15 kHz, ≤104 PRBs (20 MHz)
	2
	2
	8

	FR1, 15 kHz, >104 PRBs
	1
	1
	1

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	2
	4
	16

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	2
	2
	8

	FR1, 30 kHz, ≤272 PRBs (100 MHz)
	1
	1
	1

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	2
	4
	16

	FR2, 120 kHz, >32 PRBs
	1
	1
	1






Open issues summary
Sub-topic 6-1 Number of samples for accuracy requirements
· Option 1. One-shot (Huawei)
· Option 2. 5 samples (CATT)
· Option 3 (Ericsson, R4-2007942)
	FRx, SCS, number of PRBs
	Minimum number of comb realizations

	
	Es/Iot≥-3
	Es/Iot≥-6
	Es/Iot≥-13

	FR1, 15 kHz, ≤52 PRBs (10 MHz)
	2
	4
	16

	FR1, 15 kHz, ≤104 PRBs (20 MHz)
	2
	2
	8

	FR1, 15 kHz, >104 PRBs
	1
	1
	1

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	2
	4
	16

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	2
	2
	8

	FR1, 30 kHz, ≤272 PRBs (100 MHz)
	1
	1
	1

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	2
	4
	16

	FR2, 120 kHz, >32 PRBs
	1
	1
	1



· Other options are not excluded.

Recommended WF: Further discussion needed. Collect companies’ views.  
 
Sub-topic 6-2 Type of requirements: relative accuracy requirements  
· Option 1. Define relative accuracy requirements for PRS-RSRP (MediaTek, Huawei, Qualcomm)
· Option 2. Do not define relative accuracy requirements for PRS-RSRP (Ericsson)

Recommended WF: Further discussion needed. Collect companies’ views.  
Sub-topic 6-3 Type of requirements: absolute accuracy requirements  
· Option 1. Define absolute accuracy requirements for PRS-RSRP (Ericsson)
· Option 2. Do not define absolute accuracy requirements for PRS-RSRP (MediaTek, Huawei, Qualcomm)

Recommended WF: Further discussion needed. Collect companies’ views.  

 Sub-topic 6-4 Test case  
· Option 1. DL-AoD test cases, at least two TRPs should be configured, and at least two PRS resources (2 beams) should be associated with each TRP (MediaTek)
· Others

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub-topic 6-1 Number of samples for accuracy requirements
We support option 3. Option 1 is not acceptable from the accuracy point of view. Option 2 suggests the same number of samples at different Es/Iot which is not reasonable.
Sub-topic 6-2 Types of requirements: relative accuracy requirements  
We support option 2. Differential reporting may be used for some measurements, but these is still differential reporting, not the same as differential measurement (and in fact, even the reference for differential reporting is selected also based on absolute measurement values, i.e., after the measurements are complete).
Sub-topic 6-3 Types of requirements: absolute accuracy requirements
We support option 1. Option 2 is not acceptable, because the UE is required to report at least one absolute PRS-RSRP measurements if it needs to report PRS-RSRP. 
Sub-topic 6-4 Test case 
 We do not have requirements yet, too early to discuss the test set-up.

	Huawei
	6-1: option 1. We suggest to define the accuracy requirements based on the PRS configuration that can give reasonable performance, e.g. with enough number of repetitions per occasion.
6-2: option 1. To above Ericsson comments, relative accuracy is not necessarily linked to differential reporting, e.g. we also have relative accuracy for SSB RSRP. 
6-3: option 2. For DL-AoD, what matters is the difference between PRS-RSRP on PRS resources for the same TRP.  
6-4: suggest to defer the discussion in Perf part.

	CATT
	Sub-topic 6-1 Number of samples for accuracy requirements
Need to further clarification what 1 sample or one-shot mean, whether it includes the number of resource repetition? Since for 1 sample, if the number of repetition is different, the achieved accuracy is different. If there can have different repetitions configured in 1 PRS sample(or called PRS occasion), then I think the accuracy requirement shall be defined based on one-shot or one sample.
Sub-topic 6-2 Types of requirements: relative accuracy requirements  
Support option 1.
Sub-topic 6-3 Types of requirements: absolute accuracy requirements. 
Support option 1. 

	Qualcomm
	Subtopic 6-1: option 1. We share the same view as Huawei. One shot means one sample and a sample, in our view, encompasses the slot repetitions that are needed to meet the accuracy requirements. No cross-occasion combining should be required.
Subtopic 6-2:
Option 1. Our understanding with this option 1 is that if UE measures RSRP of two PRS resources that are, for example, -90 dBm and -95 dBm and reports -100 dBm, and -105 dBm, respectively, it meets the positioning requirements because differential values are the same as true deltas but even if the absolute values are 10 dB off, it doesn’t matter.
Subtopic 6-3:
Option 2 as commented in subtopic 6-2 above.
Subtopic 6-4:
Let’s not discuss test cases now.

	Intel
	Sub-topic 6-1 Number of samples for accuracy requirements
Support Option 1. For option 2, we supposed that the comb size and repetition  are configured by NW.
Sub-topic 6-2 Types of requirements: relative accuracy requirements  
Regarding to the realistic usage of PRS RSRP, the requirements on relative (differential) RSRP is needed. And according to RAN2 singling (“nr-PRS-RSRP-Result-r16”) the absolute RSRP reporting is also needed. But it seems such absolute RSRP error will impact the location estimation indeed.
So we can support Option 1.


	MTK
	Sub-topic 6-1: Option 1
Sub-topic 6-2: Option 1
Sub-topic 6-3: Option 2
Sub-topic 6-4: Option 1. We are OK to defer the discussion in Perf part.


 
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#6-1
	Number of samples for accuracy requirements 
Tentative agreements:
Candidate options:
· Option 1. One-shot (Huawei, Qualcomm, Intel, MTK)
[Notes: a sample encompasses the slot repetitions that are needed to meet the accuracy requirements ]
· Option 2. 5 samples (CATT)
· Option 3 (Ericsson, R4-2007942)
	FRx, SCS, number of PRBs
	Minimum number of comb realizations

	
	Es/Iot≥-3
	Es/Iot≥-6
	Es/Iot≥-13

	FR1, 15 kHz, ≤52 PRBs (10 MHz)
	2
	4
	16

	FR1, 15 kHz, ≤104 PRBs (20 MHz)
	2
	2
	8

	FR1, 15 kHz, >104 PRBs
	1
	1
	1

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	2
	4
	16

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	2
	2
	8

	FR1, 30 kHz, ≤272 PRBs (100 MHz)
	1
	1
	1

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	2
	4
	16

	FR2, 120 kHz, >32 PRBs
	1
	1
	1



Recommendations for 2nd round: can be FFS 

	Sub-topic#6-2
	Types of requirements: relative accuracy requirements  
Tentative agreements:
Candidate options:
· Option 1. Define relative accuracy requirements for PRS-RSRP (MediaTek, Huawei, Qualcomm, CATT, Intel)
· Option 2. Do not define relative accuracy requirements for PRS-RSRP (Ericsson)

Recommendations for 2nd round: can be FFS

	Sub-topic#6-3
	Types of requirements: absolute accuracy requirements 
Tentative agreements:
Candidate options:
· Option 1. Define absolute accuracy requirements for PRS-RSRP (Ericsson, CATT)
· Option 2. Do not define absolute accuracy requirements for PRS-RSRP (MediaTek, Huawei, Qualcomm, Intel)

Recommendations for 2nd round: can be FFS

	Sub-topic#6-4
	Test cases
Tentative agreements:
Candidate options:
· Option 1. DL-AoD test cases, at least two TRPs should be configured, and at least two PRS resources (2 beams) should be associated with each TRP (MediaTek)

Recommendations for 2nd round: Defer to the performance part in the next meeting.



Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#6-1 Number of samples for accuracy requirements 

	Company
	Comments

	
	

	
	

	
	

	
	

	
	



Sub-topic#6-2 Types of requirements: relative accuracy requirements  
	Company
	Comments

	
	

	
	

	
	

	
	

	
	



Sub-topic#6-3 Types of requirements: absolute accuracy requirements  
	Company
	Comments

	
	

	
	

	
	

	
	

	
	



Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc status update recommendation  

	
	




Topic #7: NR E-CID positioning method
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2007939
	Ericsson
	CR for NR E-CID reporting criteria requirements (endorsed in RAN4#94-e-Bis)

	R4-2007940
	Ericsson
	CR for NR E-CID measurement requirements (endorsed in RAN4#94-e-Bis)



Open issues summary
N.A.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	
	


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	[bookmark: _Hlk41568786]R4-2007939
	Intel: find with this endorsed CR 

	
	Company B

	
	

	R4-2007940
	Company A

	
	Company B

	
	Qualcomm: we suggest to change DL RSTD to PRS-RSTD. The “DL” part is not necessary because it is known that PRS is in the DL. However, in R17, we can have RSTD based on other reference signals (e.g., SSB or CSI-RS) and to future proof it, it’s better to have PRS-RSTD.
Intel: Reply Qualcomm comments: same as that for RSTD CR.in 215 discussion. 



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2007939
	Return to 
[Moderator: Could we use a single CR to include all agreements for NR positioning measurement reporting criteria?]

	R4-2007940
	agreeable



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	
	

	
	




