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Introduction
The scope of this email discussion includes the following agenda items:
· AI 6.8.1: General
· AI 6.8.2.1.1: PRS-RSTD measurements
· AI 6.8.2.1.3: UE Rx-Tx timing difference measurements
· AI 6.8.2.1.5: Link-level evaluations for PRS-RSTD and PRS-RSRP measurements 
In providing comments, companies are encouraged to:
· Ensure that the 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
· Append the company name and round number before uploading
Topic #1: General Aspect
The topic is for the possible down-scoping of the WI, as well as CRs for the structure of the positioning measurement requirements in 38.133. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006562
	Intel Corporation
	Proposal 1: In order to meet the target timeline, the aspects of Cat 2 below can be deferred to FFS beyond Rel16.
	· Scheduling restriction in FR1: FFS
· Impacts of NR positioning on RRM requirements
· New gap pattern (e.g. MGL>6ms) : FFS
· Gap sharing between Rel15 RRM and positioning measurements: FFS
· BWP switching impacts on PRS measurement: FFS
· Impact of concurrent RRM/PRS processing/measurement: FFS




	R4-2006560
	Intel Corporation
	We made the following modifications on the spec,
· Add new sections for measurements for NR positioning in 9.8.x

	R4-2007955
	Ericsson
	Introducing requirements structure for positioning measurements in section 10



Open issues summary
Sub-topic 1-1 Possible down-scoping of the WI
· Option 1: In order to meet the target timeline, the aspects of Cat 2 below can be deferred to FFS beyond Rel16. (Intel)
· Scheduling restriction in FR1: FFS
· Impacts of NR positioning on RRM requirements
· New gap pattern (e.g. MGL>6ms) : FFS
· Gap sharing between Rel15 RRM and positioning measurements: FFS
· BWP switching impacts on PRS measurement: FFS
· Impact of concurrent RRM/PRS processing/measurement: FFS
· Option 2: others, including no down-scoping
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 1-2 Structure of the positioning measurement requirements in 38.133
Please provide your comments to the CRs directly in section 1.3.2.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub topic 1-1: These topics are being discussed. We prefer to continue discussing them under their respective topics/subtopics.


	Qualcomm
	Support option 2. We don’t share the same view as Intel that the issues in the list are not urgent. It is also common understanding that R16 WIs will get at least another quarter of extension.

	Intel
	For the items to be down scoped, we can defer it after 1st round discussion in the corresponding topics. Then we can justify and identify more or less issues which are possible or impossible to be completed before June RAN plenary meeting. 
To Qualcomm’s comments: so far we have no any confirmation from RAN to extend Rel16 WI. Before that, we still target to complete this WI by June. 

	Huawei
	Maybe we can check this proposal latter to see the progress the on topics listed. 

	MTK
	Agree with Ericsson’ view


 
CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2006560
(Intel)
	Company A

	
	Company B

	
	Qualcomm: instead of DL RSTD, we suggest to use PRS-RSTD because in R17, RSTD based on signals other than PRS will be defined so we need to future proof it. Also, the word DL is not necessary since it is already known that PRS is a DL reference signal. Same for DL PRS-RSRP. Suggest to change it to PRS-RSRP.

	
	Intel: the terminology (including DL RSTD and others) has been discussed in previous meeting. The agreements of this are based on RAN1’s definition of these physical measurement metric[38.215],e .g.
[bookmark: _Toc524695266][bookmark: _Toc29045130][bookmark: _Toc29901471][bookmark: _Toc29901518][bookmark: _Toc35596399]“5.1.29	DL reference signal time difference (DL RSTD)”


	
	Huawei: is this structure already added in the spec with Ericsson CR R4-2004677 in last meeting? We understand this CR is not needed.

	R4-2007955
(Ericsson)
	Company A

	
	Company B

	
	Qualcomm: Same comments as for 6560

	
	Huawei: in this meeting, there are CRs from Ericsson and CATT introducing the report mapping for UE measurement, which also includes the structure for section 10. This CR is not needed.



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.
	Sub-topic#1
	Sub-topic 1-1 Possible down-scoping of the WI
Tentative agreements: None
Candidate options:
· Option 1: In order to meet the target timeline, the aspects of Cat 2 below can be deferred to FFS beyond Rel16. (Intel)
· Scheduling restriction in FR1: FFS
· Impacts of NR positioning on RRM requirements
· New gap pattern (e.g. MGL>6ms) : FFS
· Gap sharing between Rel15 RRM and positioning measurements: FFS
· BWP switching impacts on PRS measurement: FFS
· Impact of concurrent RRM/PRS processing/measurement: FFS
· Option 2: continue the discussions on the issues and decide later (Ericsson, QC, HW, MTK)
Recommendations for 2nd round:
Not to be discussed further. Continue the discussion on these issues and make decision whether each individual issue will be still pursued in Rel-16 or deferred to Rel-17 under the respective topics.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”



Topic #2: Intra/inter-frequency definition
The topic is for intra/inter-frequency definition for RSTD and Rx-Tx time difference measurements. Also, the applicable scenarios for which requirements are to be defined is also addressed.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006018
	ZTE Corporation
	Proposal 1: RAN4 defines intra-f and inter-f PRS-RSTD measurements while the requirements are made mainly based on if the measurement requires a MG or not.
Proposal 2: Intra-frequency RSTD measurement: the center frequency of PRS BW is the center frequency of an serving cell SSB and has the same SCS as that of the serving cell SSB, otherwise it is inter-frequency.

	R4-2006168

R4-2006170

	Qualcomm Incorporated
	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.
· Define intra-frequency RSTD 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 1. UE Rx-Tx timing difference measurement is defined as intra-frequency if PRS resources of all the Rx-Tx time difference measurements on the same TRP belong to the same positioning frequency layer.  Otherwise, the UE Rx-Tx timing difference measurement is inter-frequency.
· Define intra-frequency Rx-Tx time difference 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
· Positioning SRS resource is on the same band as positioning frequency layer

	R4-2006232

R4-2006234

	CATT
	Proposal 3: Intra-frequency RSTD measurement is defined when the DL PRS resources to be measured, including reference cell and neighbor cell, have the same center frequency, SCS and CP type as serving cell and the BW of these PRS are all within the active BWP. Otherwise, the RSTD measurement is inter-frequency measurement. 
· Note: If UE support mixed SCS, the same SCS is not requested.
Proposal 9：The definition of intra/inter RSTD measurement can also be used for UE Rx-Tx time difference measurement.

	R4-2006304
	MediaTek inc.
	Proposal 2: Intra-frequency RSTD measurement is defined when neighbor DL PRS resource and reference DL PRS resource belong to the same positioning frequency layer and the BW of the positioning frequency layer is within the BW of UE’s active DL BWP. Otherwise, the RSTD measurement is inter-frequency.

	R4-2006556
	Intel Corporation
	Proposal 2: Regarding to the consistent definitions for NR measurement, the intra/inter frequency PRS measurement can be defined as:
	
	Definition
	Need gap or Not

	intra-frequency 
	DL PRS resources of all measured reference/neighbor/serving cells/TRPs have
· same SCS and CP type
· same centre frequency
· same point-A 
· same configured PRS BW
	NO: If BW of PRS to be measured is contained in the active BWP.

	
	
	Yes: If BW of PRS to be measured is not contained in the active BWP.

	inter-frequency 

	DL PRS resources of the measured neighbor/reference/serving cells/TRPs is different in any of
· SCS and CP type
· centre frequency
· point-A 
· configured PRS BW
	Yes





	R4-2007841

R4-2007845

	Huawei, HiSilicon
	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.
The intra/inter definition for RSTD, which is addressed in our companion paper [2], can also apply for Rx-Tx time difference.

	R4-2007944

R4-2007943

	Ericsson
	Proposal 2: Intra/inter-frequency RSTD measurement definitions are as in Table 1. 
	
	Definition
	Need for measurement gaps Note 1

	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
NOTE: for RSTD, the above conditions are met for both reference and the other DL link
	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
NOTE: for RSTD, this applies for at least one of the reference and the other DL link
	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

	NOTE 1: For RSTD configured for a reference link and the other DL link, measurement gaps may be needed for both DL links, for one of the two DL links, or for none of the two DL links, depending for which of the two DL links the conditions are met.


Proposal 3: The need for measurement gaps is determined by whether the measured PRS bandwidth is fully within the active BWP of the UE or not:
· 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
For RSTD configured for a reference link and the other DL link, measurement gaps may be needed for both DL links, for one of the two DL links, or for none of the two DL links, depending for which of the two DL links this condition is met.

Proposal 4: Measurement gaps applicability for PRS RSTD:
- At least all Rel-15 measurement gap configurations for NR are also applicable for OTDOA 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 OTDOA measurements in Section 9.1.2.

Proposal 14: Intra- and inter-frequency UE Rx-Tx measurements are defined according to the table below.
	
		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
	Measured PRS bandwidth is not fully within the active BWP of the UE



Proposal 15: The need for measurement gaps is determined by whether the measured PRS bandwidth is fully within the active BWP of the UE or not:
· 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
Proposal 16: Measurement gaps applicability for UE Rx-Tx:
· At least all Rel-15 measurement gap configurations for NR are also applicable for UE Rx-Tx 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 UE Rx-Tx measurements in Section 9.1.2.



Open issues summary
Sub-topic 2-1 Intra/inter-frequency definition for RSTD measurement
Option 1/2/2a/3/4 are from WF R4-2005378 in RAN4#94-e-bis. Option 2b is from MTK paper R4-2006304. 
To MTK: In the discussion there is a statement to support option 2, but the proposal is different from option 2. Could you please check which one of option 2 and 2b is your preference?
· [bookmark: _Hlk34121423]Option 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. (QC, Intel, HW)
· Option 2. Intra-frequency RSTD measurement is defined when neighbour DL PRS resource and reference DL PRS resource belong to the same positioning frequency layer, and the BW of the positioning frequency layer is within the BW of UE’s active DL BWP, and SCS and CP of the positioning frequency layer are the same as those of  UE’s active DL BWP. Otherwise, the RSTD measurement is inter-frequency. (MTK)
· Option 2a. Intra-frequency RSTD measurement is defined when the DL PRS resources to be measured, including reference cell and neighbor cell, have the same center frequency, SCS and CP type as serving cell and the BW of these PRS are all within the active BWP. Otherwise, the RSTD measurement is inter-frequency measurement. (CATT)
· Option 2b. Intra-frequency RSTD measurement is defined when neighbor DL PRS resource and reference DL PRS resource belong to the same positioning frequency layer and the BW of the positioning frequency layer is within the BW of UE’s active DL BWP. Otherwise, the RSTD measurement is inter-frequency. (MTK)
· Option 3. Intra-frequency RSTD measurement: the center frequency of PRS BW is the center frequency of a serving cell SSB and has the same SCS as that of the serving cell SSB, otherwise it is inter-frequency. MG may be needed for intra- or inter-frequency, depending on whether or not the PRS BW is within the active BWP (NOTE: for RSTD, the above conditions are met for both reference and the other DL links) (ZTE, Ericsson)
· Option 4. Intra-frequency PRS measurement is defined when the BW of the PRS layer is confined within the UE active BWP. Otherwise, the PRS measurement is inter-frequency. (HW)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-2 Applicable scenarios for RSTD measurement requirements
· Option 1. Define intra-frequency RSTD requirements for the scenarios (QC)
· 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. Other
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-3 Intra/inter-frequency definition for UE Rx-Tx time difference measurement
· Option 1. UE Rx-Tx timing difference measurement is defined as intra-frequency if PRS resources of all the Rx-Tx time difference measurements on the same TRP belong to the same positioning frequency layer.  Otherwise, the UE Rx-Tx timing difference measurement is inter-frequency. (QC)
· Option 2. Same definition as for RSTD measurement. (CATT, HW)
· Option 3: similar to PRS-RSRP (Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 2-4 Applicable scenarios for UE Rx-Tx time difference measurement requirements
· Option 1. Define intra-frequency Rx-Tx time difference measurement requirements for the scenarios (QC)
· 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
· Positioning SRS resource is on the same band as positioning frequency layer
· Option 2. Other
Recommended WF: Further discussion needed. Collect companies’ views. 

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

	Ericsson
	Sub-topic 2-1 Intra/inter-frequency definition for RSTD measurement
We prefer the approach similar to what was agreed in RAN4#94-e-Bis for intra-frequency definition of CSI-RS measurements. We proposed Option 3 but it can be compromised to:
· The intra-frequency RSTD definition is based on the relation between SCS, CP, and center frequency of the serving cell and the PRS of each of the reference cell and measured cell: for intra-frequency RSTD they are the same for the reference cell and they are the same for the measured (“neighbor”) cell.
· FFS: SCS of the serving cell
Sub-topic 2-2 Applicable scenarios for RSTD measurement requirements
RAN4 will define requirements with and without measurement gaps, for intra- and inter-frequency measurement requirements. No need to define different scenarios proposed in Option 1 in the requirements, but this can be further discussed for test case configurations.
Sub-topic 2-3 Intra/inter-frequency definition for Rx-Tx time difference measurement
Similar to PRS-RSRP (since RSTD is based on two DL links, while UE Rx-Tx is based on one DL link like PRS-RSRP, in addition to UL link): 
· 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

Sub-topic 2-4 Applicable scenarios for Rx-Tx time difference measurement requirements
RAN4 will define requirements with and without measurement gaps, for intra- and inter-frequency measurement requirements. No need to define different scenarios proposed in Option 1 in the requirements, but this can be further discussed for test case configurations.

	ZTE
	Sub-topic 2-1 Intra/inter-frequency definition for RSTD measurement
We still prefer Option 3. We can accept the assumption that intra-f measurements might require MG.

Sub-topic 2-3 Intra/inter-frequency definition for Rx-Tx time difference measurement
Prefer Option 2.


	Qualcomm
	Sub-topic 2-1: 
We can compromise to option 1 but define intra-frequency requirements under certain conditions (sub topic 2-2) which is a similar approach that was agreed for CSI-RS based L3 measurement. 
Sub-topic 2-2:
This is our condition for agreeing in option 1 for sub-topic 2-1. This is not any different from CSI-RS based L3 measurement definition of intra-/inter-frequency so we think this is a reasonable compromise. 
Sub-topic 2-3: 
We cannot agree to option 2 because RSTD is defined based on a reference and measured TPR whereas UE Rx-Tx is not. So we proposed option 1, which considering how we have proposed the intra-frequency definition for PRS-RSRP, is the same as option 3. However, our definition of intra-frequency is different from Ericsson’s. 
Sub-topic 2-4:
Same comment as for sub topic 2-2. In particular for positioning SRS, we believe the simplest case (SRS and PRS to be in the same band) should be applicable for intra-frequency. 

	Intel
	Sub-topic 2-1 Intra/inter-frequency definition for RSTD measurement
The most important concerns to define such intra/inter measurement is the consistence among 3GPP RAN4 specs. At least in the last meeting, the similar definition for CSI-RS L3 measurement was agreed to decouple with the active BWP. That is the definitions of Option 2,3,4 will violate such principle indeed.

And  Ericsson’ proposal above is most likely for the discussion of gap applicability for intra-frequency measurement, which is other separated issue we will addressed.
Sub-topic 2-2 Applicable scenarios for RSTD measurement requirements
In our proposal, the intra-frequency measurement with and w/o gap ane inter-frequency measurement are also given.  That is at least the intra RSTD measurement requirements can be differentiated regarding to the gap needed or not.  So we are fine with Option 1. But more other requirements shall be needed. E.g. 
· Intra-frequency measurement without gap
· Intra-frequency measurement with gap
· Inter-frequency measurement with gap 

Sub-topic 2-3 Intra/inter-frequency definition for Rx-Tx time difference measurement
We support option 2. That is the definition of UE Rx-Tx time difference intra/inter measurement can be same as that of RSTD. 

Sub-topic 2-4 Applicable scenarios for Rx-Tx time difference measurement requirements
Similarly, the following requirements for UE Rx-Tx time difference measurement are necessary: 
· Intra-frequency measurement without gap
· Intra-frequency measurement with gap
· Inter-frequency measurement with gap 
 

	CATT
	Sub-topic 2-1 Intra/inter-frequency definition for RSTD measurement
Support option 2a with an update as below:
Option 2a: Intra-frequency RSTD measurement is defined when the DL PRS resources to be measured, including reference cell and neighbor cell, have the same center frequency, SCS and CP type as active BWP and the BW of these PRS are all within the active BWP. Otherwise, the RSTD measurement is inter-frequency measurement
Sub-topic 2-2 Applicable scenarios for RSTD measurement requirements
This issue is based on the option 1 in sub-topic 2-1 and shall be discussed after the conclusion of sub-topic 2-1
Sub-topic 2-3 Intra/inter-frequency definition for Rx-Tx time difference measurement
Support option 2, and I don’t understand why all the resource on the same TRP is required in the same positioning frequency layer in option 1 while the measurement is performed on individual resource.
Sub-topic 2-4 Applicable scenarios for Rx-Tx time difference measurement requirements
Similar view as sub-topic 2-2, shall be discussed after the conclusion of sub-topic 2-3

	Huawei
	Sub-topic 2-1 Intra/inter-frequency definition for RSTD measurement
Option 1 as a compromise to move forward.
For option 2/2a/4, from the need for gap discussion, it seems difficult to have intra-frequency = measurement without gap, or inter-frequency = measurement with gap.
For option 3 and new proposal from Ericsson above, we fail to see the relevance of serving cell for intra/inter-frequency definition for PRS. For CSI-RS, intra-frequency is defined based on serving cell CSI-RS, but for PRS serving cell is not relevant in the assistance data. 
Sub-topic 2-2 Applicable scenarios for RSTD measurement requirements
We do not see the need for option 1. 
Regardless of the intra/inter-frequency definition, it is possible that PRS layer is not fully confined within serving cell BWP, and MG is needed. For CSI-RS, both BWP and CSI-RS are configured by the serving cell, but this is not the case for PRS. 
We are also wondering what is the difficult for UE to measure the PRS layer with reference resource outside serving cell BWP with MG.
Sub-topic 2-3 Intra/inter-frequency definition for Rx-Tx time difference measurement
Option 2. 
Even PRS-RSRP and Rx-Tx are single cell measurement, reference resource is still needed for UE to get the timing reference, and we think it is desirable to have a common definition for all PRS measurements.
For option 1, we do not understand why it should be defined per TRP basis instead of per PRS layer basis. For example, if TRP1 has resources on 2 PRS layers f1 and f2, and TRP2 has resources on a single PRS layer f2, which PRS layer is considered as intra-frequency? 
Sub-topic 2-4 Applicable scenarios for Rx-Tx time difference measurement requirements
Similar comments as for 2-2. But for Rx-Tx we can consider a general principle that requirements are only defined for the case where PRS and SRS are in the same band.

	MTK
	Sub-topic 2-1: 
· We support option 2. To move forward, we suggest we can discuss the following points:
1. Whether reference and neighbor PRS should be in the same frequency layer
2. Whether active BWP should be involved in the intra-frequency definition
3. Whether intra-frequency measurement can be performed without measurement gap
4. Whether UE may need to adjust its center measurement frequency for intra-frequnecy measurement 
5. Whether the definition involves SSB
Our view is Yes for 1, neutral for 2, neutral for 3, NO for 4, and NO for 5.

Sub-topic 2-2: Support option 1, we also think this is a baseline scenario to define requirements
Sub-topic 2-3: Support option 2
Sub-topic 2-4: Support option 1, we also think this is a baseline scenario to define requirements


 
CRs/TPs comments collection

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.
	
	Status summary 

	Sub-topic#1
	Sub-topic 2-1 Intra/inter-frequency definition for RSTD measurement
Tentative agreements: None
Candidate options (based on comments, option 2b and option 4 are removed, option 2a is updated, and option 5 is added):
· Option 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. (QC, Intel, HW)
· Conditional on sub-topic 2-2 (QC)
· Option 2. Intra-frequency RSTD measurement is defined when neighbour DL PRS resource and reference DL PRS resource belong to the same positioning frequency layer, and the BW of the positioning frequency layer is within the BW of UE’s active DL BWP, and SCS and CP of the positioning frequency layer are the same as those of  UE’s active DL BWP. Otherwise, the RSTD measurement is inter-frequency. (MTK)
· Option 2a. Intra-frequency RSTD measurement is defined when the DL PRS resources to be measured, including reference cell and neighbor cell, have the same center frequency, SCS and CP type as active BWP and the BW of these PRS are all within the active BWP. Otherwise, the RSTD measurement is inter-frequency measurement. (CATT)
· Option 3. Intra-frequency RSTD measurement: the center frequency of PRS BW is the center frequency of a serving cell SSB and has the same SCS as that of the serving cell SSB, otherwise it is inter-frequency. MG may be needed for intra- or inter-frequency, depending on whether or not the PRS BW is within the active BWP (NOTE: for RSTD, the above conditions are met for both reference and the other DL links) (ZTE, Ericsson)
· Option 5. The intra-frequency RSTD definition is based on the relation between SCS, CP, and center frequency of the serving cell and the PRS of each of the reference cell and measured cell: for intra-frequency RSTD they are the same for the reference cell and they are the same for the measured (“neighbor”) cell. (Ericsson)
· FFS: SCS of the serving cell
Recommendations for 2nd round:
Further discuss in 2nd round. 
As companies’ views are still very diverse, based on suggestion from MTK, companies are encouraged to provide views on the following principles:
· should the definition be based on PRS BW being within active BWP?
· should the definition be based on PRS center frequency being same as serving cell BWP? 
· should the definition be based on PRS center frequency being same as serving cell SSB?
· should the definition be based on PRS SCS/CP being same as serving cell BWP?
· should the definition allow existence of both intra and inter-frequency when more than one PRS frequency layer are configured? 
· In this case some neighbor PRS resources are in the same frequency layer as the reference resource, and some in the different frequency layer than the reference resource.

	Sub-topic#2
	Sub-topic 2-2 Applicable scenarios for RSTD measurement requirements
Tentative agreements: None
Candidate options:
· Option 1. Define intra-frequency RSTD requirements for the scenarios (QC, MTK)
· 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. Define requirements with and without measurement gaps, for intra- and inter-frequency measurement requirements. (Ericsson, HW)
· Option 3. Define requirements for following scenarios (Intel)
· Intra-frequency measurement without gap
· Intra-frequency measurement with gap
· Inter-frequency measurement with gap 
· Option 4. FFS (CATT)
Recommendations for 2nd round:
Further discuss in 2nd round. 

	Sub-topic#3
	Sub-topic 2-3 Intra/inter-frequency definition for Rx-Tx time difference measurement
Tentative agreements: None
Candidate options:
· Option 1. UE Rx-Tx timing difference measurement is defined as intra-frequency if PRS resources of all the Rx-Tx time difference measurements on the same TRP belong to the same positioning frequency layer.  Otherwise, the UE Rx-Tx timing difference measurement is inter-frequency. (QC)
· Option 2. Same definition as for RSTD measurement. (CATT, HW, ZTE, Intel, MTK)
· Option 3: 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. (Ericsson)
· FFS: SCS of the serving cell 
Recommendations for 2nd round:
Further discuss in 2nd round. 

	Sub-topic#4
	Sub-topic 2-4 Applicable scenarios for Rx-Tx time difference measurement requirements
Tentative agreements: None
Candidate options:
· Option 1. Define intra-frequency Rx-Tx time difference measurement requirements for the scenarios (QC, MTK)
· 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
· Positioning SRS resource is on the same band as positioning frequency layer
· Option 2. Define requirements with and without measurement gaps, for intra- and inter-frequency measurement requirements. (Ericsson, HW)
· Option 3. Define requirements for following scenarios (Intel)
· Intra-frequency measurement without gap
· Intra-frequency measurement with gap
· Inter-frequency measurement with gap 
· Option 4. Requirements are only defined for the case where PRS and SRS are in the same band (HW)
· Option 5. FFS (CATT)
Recommendations for 2nd round:
Further discuss in 2nd round. 



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”



Topic #3: Measurement period for RSTD
The topic is for measurement period requirements for RSTD measurements. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2007145

	ZTE Corporation
	Proposal 1: Take SSB-based RRM measurement in R15 as baseline.
Proposal 2: Further study the exact value of the beam sweeping factor (should be a fixed value).

	R4-2006168


	Qualcomm Incorporated
	Proposal 7. RAN4 to define RSTD measurement period based on Type 2 PRS duration calculation. RSTD measurement period for Type 1 PRS duration calculation shall be no longer than Type 2. 
Proposal 8. If the time span of a DL PRS resource instance (i.e., the time duration spanned after repetition by DL-PRS-ResourceRepetitionFactor) ± its corresponding DL-PRS-expectedRSTD-uncertainty is greater , where  is the duration of DL PRS symbols in ms that UE is capable of processing, measurement requirements do not apply. 
Proposal 9. The RSTD measurement period is defined as:

Where 
·  is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE 
·  is number of DL PRS resources that UE can process in a slot, which is reported per SCS per band
· LPRS represents the span of a PRS occasion defined as the time from the first slot of the earliest PRS resource to the last slot of latest PRS resource based on Type 2 duration calculation
· is the number of configured PRS resources in a slot
·  is the periodicity of PRS
· MGP is the measurement gap period
Proposal 10. Measurement period to be based on maximum periodicity value; , among all configured DL PRS resources.
Proposal 11. UE sweeps its Rx beams within a PRS instance (occasion) if the number of repetitions, DL-PRS-ResourceRepetitionFactor, is larger than what is required to meet the accuracy requirements. If not, UE sweeps its Rx beams across PRS instances (occasions).

Proposal 12. Measurement periods adds up for each frequency layer that is configured to be measured, i.e., if measurement period for frequency layer  is, then total measurement period is 

Observation 2. Overlap of PRS and SSB symbols is not possible per RAN1 specification. Extension of measurement period to account for dropped PRS occasions due to overlap with SSB is unnecessary.

	R4-2006232

	CATT
	Proposal 4: The extension due to overlap with SSB symbols is not needed.
Proposal 5: The similar way in SSB-based RRM for Rx beam sweeping factor is preferred.
Proposal 6: The measurement period due to HO is expanded according to the expression below:

Proposal 7: The measurement period for more than one frequency layer is expanded according to the expression below:

Where  is the number of frequency layers.

	R4-2006304
	MediaTek inc.
	Proposal 3: PRS measurement period is defined as
Tmeas_PRS = NRxBeam * Nfreq * [Ceil(LPRS/N) * max(Tres, Tproc) ] 
where 
· NRxBeam is the scaling factor for Rx beam sweeping, 
· Nfreq is the number of PRS frequency layers, 
· Tres is the maximum resource periodicity among all PRS resources on the PRS frequency layer, 
· Tproc is the PRS processing time as indicated in UE capability reporting, 
· LPRS is the actual PRS duration per occasion, and N is reported capability on the maximum duration of PRS symbols UE can buffer and process every Tproc ms

	R4-2006556
	Intel Corporation
	Proposal 3: The RSTD measurement delay can be defined as:
	Measurement scenario
	Measurement delay

	Intra-frequency measurement w/o gap
	


	Intra-frequency measurement with gap
	


	Inter-frequency measurement 
	


Where in , 
·  is the index of PRS positioning frequency measurement layer
· 
·  is the number of PRS positioning frequency layers
·  is the PRS resource set periodicity for th PRS positioning frequency layer
·  is the number of PRS periods need for all PRS resource ()  within a PRS resource occasion in the i th PRS positioning frequency layer , which is

·  if <
· UE DL PRS processing capability is indicated by {, for the i th RSTD positioning frequency layer, defined in TS38.214 
·  is the scaling factor for FR2 RX beam sweeping, which is [8] for UE supporting FR2 power class 1 and [4.8] for UE supporting FR2 power class 2/3/4
· CSSFintraRSTD_noMG = CSSFoutside_gap,i is the scaling factor for the SSB-based measurements on the ith carrier frequency as defined in clause 9.1.5.1.2 of TS38.133 [9] for the equal splitting gap sharing scheme only
· CSSFinterRSTD = CSSFwithin_gap,i is the scaling factor for the RSTD measurements on the “i”th positioning frequency layer as defined in clause 9.1.5.2.2 of TS38.133 [9] for the equal splitting gap sharing scheme only
[bookmark: _Hlk37430465]Proposal 4:  The total measurement delay when serving cell changed (e.g. HO) can defined as: 

Where 
is the number of times the intra/inter-frequency handover occurs during .
is the time during which the intra/inter-frequency RSTD measurement may not be possible due to intra/inter-frequency handover.

	R4-2006561
	Intel Corporation
	Change #1: NR DL RSTD measurement reporting criteria is introduced
Change #2: NR DL RSTD measurement requirements are introduced in Section 9.8.

	R4-2007841

	Huawei, HiSilicon
	Proposal 2: SSB collision is not accounted in PRS measurement period. RAN4 can consider to add a statement that PRS measurement period will be extended if some PRS occasions collides with SSB symbols of serving or neighbour cells.
Proposal 3: Rx beam sweeping in FR2 is accounted similar to SSB-based RRM measurement in R15.
Proposal 4: PRS measurement period is scaled by ⌈M/S⌉, where
· M is the maximum number of PRS resources per slot, and S is the reported capability on the maximum of PRS resources UE can buffer and process per slot,
· The requirements apply provided that the configured PRS duration per occasion K is no larger than the reported capability on the maximum duration of PRS symbols N UE can buffer and process every Tms.
Proposal 5: PRS measurement period should be scaled based on max{Tres, T}, where
· Tres is the maximum resource periodicity among all PRS resources on the PRS frequency layer,
· T is the PRS processing time as indicated in UE capability reporting.
Proposal 6: the basic number of PRS occasions for PRS measurement period is 4.
Proposal 7: Baseline PRS measurement period is defined as
Tmeas_PRS = NRxBeam * [⌈M/S⌉ * max{Tres, T} * [4] + T] 
where 
· NRxBeam  = 8 is the scaling factor for Rx beam sweeping, 
· Tres is the maximum resource periodicity among all PRS resources on the PRS frequency layer, 
· T is the PRS processing time as indicated in UE capability reporting, 
· M is the maximum number of PRS resources per slot, and S is the reported capability on the maximum of PRS resources UE can buffer and process per slot,
· The requirements apply provided that the configured PRS duration per occasion K is no larger than the reported capability on the maximum duration of PRS symbols N UE can buffer and process every Tms.

	R4-2007944


	Ericsson
	· Proposal 7: When no measurement gaps are used, the RSTD measurement period can be defined as:
T = ceil(NPRS,req / KPRS)  TPRS + T,
where
· 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,
· NPRS,req comb pattern realizations are required for RSTD measurement, where NPRS,req can depend on FR1/FR2, bandwidth, Es/Iot, etc.
· TPRS is the maximum PRS periodicity among the PRS resources in neighbor TRPs measured during T.
· Proposal 8: 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 / K´PRS)  max(TPRS, MGRP)  CSSF  + T.
· Proposal 10: RSTD measurement period is extended by T to compensate for the number of PRS occasions not available at the UE over a certain time period due to their overlap with SSB symbols, at least when the number of the non-available PRS occasions is large and the SSB symbols location is known to the UE. The allowed extension is limited by an upper bound.
· Proposal 11: When the RSTD measurement period is extended, the increase in the measurement period depends at least on the periodicity of the PRS resource which has non-available occasions and the number of such non-available PRS occasions, but may further depend on the measurement gap configuration, etc.
· Proposal 12: The extension T is proportional to max(TPRSref*XPRSref,TPRS*XPRS), where TPRSref and TPRSref are the PRS periodicity for the reference and neighbor TRPs, respectively, and XPRSref and XPRS are the numbers of periodic occasions with dropped PRS in the reference and neighbor TRPs, respectively.
· Proposal 13: If the number of PRS occasions not available at the UE exceeds an acceptable limit, the measurement can be dropped, i.e., no further extension of the measurement period is allowed.
· Proposal 14: For FR1, no impact of UE rx beam sweeping on RSTD measurement period shall be considered.
· Proposal 15: For FR2, at least for the case when the QCL information is available to the UE, there is no impact of UE rx beam sweeping on RSTD measurement period.


Open issues summary
There are many issues in the measurement period requirements, and the views from companies are diverse. To facilitate the discussion, moderator suggests to 
· first discuss the requirements for the baseline scenarios with sub-topic 3-1 to 3-4, where the baseline scenario is FR1, single PRS periodicity for all resources, single PRS frequency layer, no PRS occasion dropping due to SSB collision, no HO occurred during the measurement period, no gap sharing with RRM measurement, and 
· then discuss the scaling or extension of the baseline requirements due to 
· Rx beam sweeping in FR2 (sub-topic 3-6)
· multiple PRS periodicities (sub-topic 3-7)
· multiple PRS frequency layers (sub-topic 3-8) 
· PRS occasion dropping due to SSB collision (sub-topic 3-9) 
· HO occurred during the measurement period (sub-topic 3-10) 
Sub-topic 3-1 Basic number of PRS occasions 
· Option 1. The basic number of PRS occasions is 4, as margin to account for different PRS configurations including BW, comb, repetition and muting, different propagation conditions and AGC. (HW)
· Option 2 (Ericsson): LTE-like approach used for FeMTC and NB-IoT. NPRS,req is the number of required comb realizations which is derived from simulations (e.g., see table below); the number of occasions is then ceil(NPRS,req / KPRS) where KPRS= LPRS/CombSizeN  ResourceRepetitionFactor is the number of comb pattern realizations within a single TPRS, LPRS is the number of PRS symbols per slot.
	FRx, SCS, number of PRBs
	Minimum number of comb realizations, NPRS,req

	FR1, 15 kHz, ≤52 PRBs (10 MHz)
	4

	FR1, 15 kHz, ≤104 PRBs (20 MHz)
	2

	FR1, 15 kHz, >104 PRBs
	1

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	4

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	2

	FR1, 30 kHz, ≤272 PRBs (100 MHz)
	1

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	4

	FR2, 120 kHz, >32 PRBs
	1



Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-2 Periodicity of PRS occasions
The options are listed for MG based measurement. If the measurement is without MG, then MGRP is not needed in any of the options.
· Option 1.  (QC, MTK, HW)
· T is the PRS processing time as indicated in UE capability reporting for a given maximum bandwidth (B) in MHz supported by UE,  is the periodicity of PRS, MGRP is the periodicity of MG
· Option 2.  (Intel, Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-3 Scaling of PRS occasions due to UE processing capability
As some companies relate the measurement period requirements to the UE processing capability, the relevant conclusion from RAN1 is copied here for information.
	Agreement:
· For UE DL PRS processing capability, 
· UE reports one combination of (N, T) values per band, where N is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE
· Additionally, UE reports new parameter, number of DL PRS resources that UE can process in a slot, which is reported per SCS per band. 
· Values: {1, 2, 4, 8, 12, 16, 32, 64}
· The following sets of values for N, T and B are supported
· Values for N = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· Values for T = {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for maximum BW reported by UE = {5, 10, 20, 40, 50, 80, 100, 200, 400} MHz
Agreement: The reporting of (N, T) values for maximum BW in MHz is not dependent on SCS
Agreement: UE capability for simultaneous DL PRS processing across positioning frequency layers is not supported in Rel.16 (i.e. for a UE supporting multiple positioning frequency layers, a UE is expected to process one frequency layer at a time)
Agreement: UE capability for DL PRS processing is defined assuming the case with configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) of no more than X%
· FFS: X


· Option 1.   (QC)
·  is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE 
·  is number of DL PRS resources that UE can process in a slot, which is reported per SCS per band
·  represents the span of a PRS occasion defined as the time from the first slot of the earliest PRS resource to the last slot of latest PRS resource based on Type 2 duration calculation
· is the number of configured PRS resources in a slot
· Option 2.  (MTK)
· Option 3.  , and the requirements apply provided that the configured PRS duration per occasion K is no larger than the reported capability on the maximum duration of PRS symbols N UE can buffer and process every Tms (HW)
· Option 4.  (Intel)
· ,  is the periodicity of PRS
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-4 Sampling and processing time for baseline requirements
This sampling and processing time corresponds to below component in LTE RSTD requirements e.g. in 8.1.2.5.1 of 36.133.
	

 =  ms is the measurement time for a single PRS positioning occasion which includes the sampling time and the processing time.



· Option 1. T (QC, HW)
· T is the PRS processing time as indicated in UE capability reporting, 
· Option 2.  (Intel)
·  if <B
·  is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE 
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-5 Rx beam sweeping in FR2
· Option 1. UE sweeps its Rx beams within a PRS instance (occasion) if the number of repetitions, DL-PRS-ResourceRepetitionFactor, is larger than what is required to meet the accuracy requirements. If not, UE sweeps its Rx beams across PRS instances (occasions) (QC)
· Option 2. The similar way in SSB-based RRM for Rx beam sweeping factor is preferred, i.e. no intra-PRS-occasion Rx beam sweeping (CATT, MTK, Intel, ZTE, HW)
· Option 3.  For FR1, no impact of UE rx beam sweeping on RSTD measurement period shall be considered. For FR2, at least for the case when the QCL information is available to the UE, there is no impact of UE rx beam sweeping on RSTD measurement period. (Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-6 Measurement period with multiple PRS periodicities
· Option 1. Use the maximum PRS resource periodicity among all PRS resources (QC, MTK, HW, Ericsson)
· Option 2. Other
Recommended WF: Check if option 1 is agreeable.
Sub-topic 3-7 Measurement period with multiple PRS frequency layers
· Option 1. Measurement periods adds up for each frequency layer that is configured to be measured (QC, Intel)
· Option 2. Measurement period is scaled by number of frequency layers (CATT, MTK)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-8 Whether PRS occasion dropping due to SSB collision should be accounted in measurement period
· Option 1. No (QC, CATT, HW)
· Option 2. Yes (Ericsson)
· When the RSTD measurement period is extended, the increase in the measurement period depends at least on the periodicity of the PRS resource which has non-available occasions and the number of such non-available PRS occasions, but may further depend on the measurement gap configuration, etc.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 3-9 Measurement period extension due to HO 
· Option 1.  (CATT, Intel)
· k is the number of times the handover occurs during 
·  is the time during which the RSTD measurement may not be possible due to handover.
· Option 2. Extension of positioning measurement period due to HO shall not exceed responseTime. UE behaviour in such case is FFS. (QC)
· Option 3. Other 
Recommended WF: Further discussion needed. Collect companies’ views. 

Sub-topic 3-10 Calculation of PRS occasion duration
This sub-topic is related to sub-topic 3-3. RAN1 defined two ways how the duration of PRS occasion is calculated. The issue in this sub-topic is which one should be assumed to derive  for options in sub-topic 3-3.
	Agreement:
· For the purpose of DL PRS processing capability, the duration of DL PRS symbols (K) in ms within any P msec window, is calculated by
· Type 1 duration calculation with
[image: ]
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· Type 2 duration calculation with 
[image: ]where 
· Type 1 or Type 2 is reported as UE capability,
· S is the set of slots of a serving cell within the P msec window in the positioning frequency layer that contains potential DL PRS resources considering the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets (target and reference),
· for Type 1, [Tsstart, Tsend]is the smallest interval in ms within slot  corresponding to an integer number of OFDM symbols of a serving cell that covers the union of the potential PRS symbols and determines the PRS symbol occupancy within slot . 
· Interval[Tsstart, Tsend] considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets (target and reference).



· Option 1. RAN4 to define RSTD measurement period based on Type 2 PRS duration calculation. RSTD measurement period for Type 1 PRS duration calculation shall be no longer than Type 2. (QC)
· Option 2. Other 
Recommended WF: Further discussion needed. Collect companies’ views. 

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

	Ericsson
	We do not agree on that everything else will be based on scaling or extension with respect to “baseline” scenarios. Better to discuss issue by issue.
Sub-topic 3-1 Basic number of PRS occasions
We prefer option 2, the exact numbers in the table can be further discussed. “Sample” is ambiguous, so we prefer the term “comb realization” instead.
Sub-topic 3-2 Periodicity of PRS occasions
Further discussion is needed. We prefer to discuss the processing time and how to account for it after the measurement period is settled. So, it is Option 2 for the time being.
Sub-topic 3-3 Scaling of PRS occasions due to UE processing capability
Needs further discussion. Are the proposals only for scenarios without measurements gaps? How can the LMF use this capability, if it is not aware of whether and which gaps are configured?
Sub-topic 3-4 Sampling and processing time for baseline requirements
Further discussion is needed. We prefer to discuss the sampling/processing time after the measurement period is settled.
Sub-topic 3-5 Rx beam sweeping in FR2
We support option 3.
Sub-topic 3-6 Measurement period with multiple PRS periodicities
We prefer to discuss this after we agree on a measurement period for the same PRS periodicity.
Sub-topic 3-7 Measurement period with multiple PRS frequency layers
We prefer the approach similar to Rel-15 RRM, i.e., based on CSSF.
Sub-topic 3-8 Whether PRS occasion dropping due to SSB collision should be accounted in measurement period
We think Option 2 is more reasonable. Option 1 is actually more demanding, because it is a fact that the transmissions PRS can be dropped (agree by RAN1) and Option 1 suggests the same measurement period but with a fewer PRS.
Sub-topic 3-9 Measurement period extension due to HO 
Option 1 and option 2 are not alternatives rather different issues. We support option 1. But option 2 does not require any work in RAN4. This is a time parameter configured via LPP, same as in Rel-9.
Sub-topic 3-10 Calculation of PRS occasion duration
Needs further discussion. The measurement period does not need to depend on this, this capability is for the network to consider.

	ZTE
	Sub-topic 3-5 Rx beam sweeping in FR2
We prefer Option 2 which is to use a similar way as SSB-based RRM.

	Qualcomm

	Subtopic 3-1:
Support option 1. This is similar approach as in LTE where 4 unmuted occasions were present for every cell in the assistance data. Option 2 is quite confusing and is inventing new terminology which is not necessary. “sample” does not even appear in option 1. Moreover, formulation in option 2 necessitates cross-occasion combining which creates many performance issues and cannot be agreed.
Subtopic 3-2:
Support option 1. Option 2 completely disregards the defined UE capability signaling in RAN1 which is a key factor in determining the measurement period.
Subtopic 3-3:
We support option 1. Option 2 does not take {N,T} capability signaling into consideration. Option 4 does not take the number of PRS resources in a slot that UE can process (the other UE capability) into consideration. Option 3 makes a restrictive assumption. Huawei argues that the DL PRS resource in yellow straddling two other DL resources cannot be measured sequentially in two occasions which we agree but in our view such configuration is not common because the level of interference changes for resource 1 and 3. Our view is that time-aligned PRS configuration are more typical, i.e., resource#2 completely aligned with resource#1 or resource#3. We don’t think we should impose the limitation in option 3 for a corner PRS configuration depicted below.
[image: ]
Subtopic 3-4:
Support option 1. In our view, option 2 is wrong formulation.
Subtopic 3-5: 
Support option 1. In our view, the positioning latency requirements will be very hard, if not impossible, to meet if UE sweeps its beam once every occasion. We note again that the presence of large repetition slots (up to 32) in PRS is to enable this type of operation. SSB did not have these repetition slots so one beam per SMTC period made sense. Option 3 discusses a very limited case when the QCL information is available AND QCL source (SSB or PRS) has already been measured which is not guaranteed at all. SSB side condition is much higher than PRS and RAN4 made an agreement in last meeting that UE is not required to make extra SSB measurements for the purpose of positioning so option 3 lacks coverage.
We can also compromise to define UE capability signaling for this operation to accommodate both types of UE implementation. This should not impact gNB operation. The support or lack of support of this feature means smaller or larger measurement period which can be considered by LMF when setting the responseTime in QoS IE.
Subtopic 3-6:
Support option 1.
Subtopic 3-7:
Support option 1. The PRS configuration, UE processing capability can be very different between frequency layers (e.g., one layer FR1 and one layer FR2). So scaling the measurement period by the worst period of the two layers is very conservation and we prefer not to do it. In response to Ericsson’s comment, RAN1 has already made this agreement:
Agreement: UE capability for simultaneous DL PRS processing across positioning frequency layers is not supported in Rel.16 (i.e. for a UE supporting multiple positioning frequency layers, a UE is expected to process one frequency layer at a time)
Subtopic 3-8: 
We support option 1 and would support Huawei’s proposal that the measurement period will be defined for cases when PRS occasions are not dropped for any reason.
Subtopic 3-9:
Options 1 and 2 are complementary not alternatives. We believe unlimited extension of measurement period has no meaning or use case.
Subtopic 3-10:
We support option 1 as it allows formulation of measurement period to proceed in a more straightforward manner. To Ericsson’s comment, all the subtopics in topic 3 which Ericsson wants to defer until “measurement period is settled” are actually key ingredients of defining measurement period.

	Intel
	Sub-topic 3-1 Basic number of PRS occasions for baseline requirements  
In our understanding, the PRS occasions number within a measurement period is up to NW configuration (e.g. the proposed comb size which depends further simulation results). A little bit margin left to UE implementation is reasonable. But “4” here is too large. Is there any practical justification for this? 
Sub-topic 3-2 Periodicity of PRS occasions for baseline requirements
Firstly from general principle in RAN used, when LMF configure the proper PRS configuration including Tprs and PRS symbols the network entity (LMF) will follow UE’s capability(N,T) which was signalled when PRS measurement preparing phase(e.g. capability request and report). That is in the realistic deployment  Tprs configured by LMF can guarantee UE’s capability. As a result, if UE follow the measurement interval of Tprs, we can assume that UE can fulfil the processing for the PRS resource within a Tprs.
Secondly, it is obviously the network no need to schedule the denser PRS resource  which is out of UE’s capability. This decrease the network resource efficiency significantly. 
Thirdly, from RAN4 requirements perspective, the measurement latency can depend on the minimum interval when the network reference signal is available (e.g. SMTC ) instead of the duration UE needs.
So Tprs shall be taken as the basic timing interval for PRS measurement latency requirements. 
To Qualcomm’s comments on topic 3-2: we can’t agree “Option 2 completely disregards the defined UE capability signaling in RAN1 which is a key factor in determining the measurement period”. On the other hand, NW will respect UE’s capability more.
 
Sub-topic 3-3 Scaling of PRS occasions for baseline requirements due to UE processing capability
If Tprs is larger than T and Lprs is not larger than N, the option 1, 2, 4 can be quite similar. Otherwise, the PRS resource which UE can process need to be scaled regarding to UE capability. 
So the essential point which shall be agreed is same as that of Sub-topic 3-2. 
Sub-topic 3-4 Sampling and processing time for baseline requirements
 here is for the case in which UE can finish PRS processing shorter than 1 PRS periodicity. For an example, if Tprs is quite longer than the necessary processing time, given UE real processing time is proportional with its capability the less measurement duration is possible. We are fine also if majority companies prefer at least the whole PRS periodicity is minimum requirements.

Sub-topic 3-5 Rx beam sweeping in FR2
Similar scaling factor as SSB measurement with Rx beam sweeping.
Sub-topic 3-6 Measurement period with multiple PRS periodicities
In our view, based on the single UE capability on PRS processing, LMF needs not to provide multiple PRS periodicity to UE with a single layer at least. 
  
Sub-topic 3-7 Measurement period with multiple PRS frequency layers
For the measurement on each layer can be quite independent because of RAN1’ agreements. So the total delay can be accumulated all of them in a simple way.
Sub-topic 3-8 Whether PRS occasion dropping due to SSB collision should be accounted in measurement period
We support Option 2 also according to our proposal below [R4-2006555]
“Observation 4: When PRS resource boundary is close to other RRM reference signal (e.g. SSB and CSI-RS) , up to UE processing capability the impact of PRS processing (e.g. PRS measurement gap request) on other RRM measurements is possible.  



Sub-topic 3-9 Measurement period extension due to HO 
We can support both Option 1 and Option 2 since Option 2 can be taken as other additional condition when Option 1 applied. 

Sub-topic 3-11 Calculation of PRS occasion duration
We may not need such restriction. If the parameter defined in the requirements in slot, we can use type 2 duration. But seems type 2 is simpler way .

	CATT
	Sub-topic 3-1 Basic number of PRS occasions Support option 1, and we cannot agree the option 2, since from the simulation results for RSTD measurement, what matters is repetition not combsize.
Sub-topic 3-2 Periodicity of PRS occasions
Support option 1. The UE capability should also be considered.
Sub-topic 3-3 Scaling of PRS occasions due to UE processing capability
Support option 3.
Sub-topic 3-4 Sampling and processing time for baseline requirements
Support option 1.
Sub-topic 3-5 Rx beam sweeping in FR2
Support option 2, for option 1, UE need to sweep its Rx beam within the PRS occasion, but this is not a general implementation and its feasibility has not been proved.
Sub-topic 3-6 Measurement period with multiple PRS periodicities
Support option 1.
Sub-topic 3-7 Measurement period with multiple PRS frequency layers
Support option 2.
Sub-topic 3-8 Whether PRS occasion dropping due to SSB collision should be accounted in measurement period
Support option 1, since RAN1 has agreed the PRS is not configured on the same symbols of SSB and other DL signals. And I think this issue is considered for without gap case while the gap sharing is considered for with gap case.
Sub-topic 3-9 Measurement period extension due to HO 
Support option 1. And I think the option 2 and option 1 are not conflicted. Since option 1 is the calculation way of measurement period when HO and option 2 is the limitation for the calculation result.
Sub-topic 3-10 Calculation of PRS occasion duration
Support option 1.

	Huawei
	Sub-topic 3-1 Basic number of PRS occasions
Option 1, which is same as in LTE.
On option 2, we understand the assumption is that UE can do same coherent combining for repetitions within a PRS occasion and across PRS occasions, but we understand this is not the case. Our suggestion is to account for the number of required repetitions in the side condition for accuracy requirements. 
Sub-topic 3-2 Periodicity of PRS occasions
Option 1. T is a reported UE capability on processing time, so it needs to be accounted. 
Sub-topic 3-3 Scaling of PRS occasions due to UE processing capability
We are compromise to max , if the specification captures that there is no requirement for resource 2 in the figure as in Qualcomm comment. We understand there should be no “-1” in the scaling factor.
Sub-topic 3-4 Sampling and processing time for baseline requirements
Option 1. We do not think the processing time can be taken as proportional to N/T.
Sub-topic 3-5 Rx beam sweeping in FR2
Option 2. 
On option 1, we think the actual time offset between different PRS resources depends not only on expected RSTD uncertainty but also expected RSTD and the slot offsets. Moreover, there can be different resource repetition patterns and muting patterns, so UE complexity in scheduling the Rx beams will be quite high. If we define requirement with this option, the muting pattern also needs to be considered. 
On option 3, we agree with the FR1 part, but not for the FR2 part. UE will measure PRS on the same OFMD symbols from multiple TRPs in multiple directions. Even the Rx beam for each TRP is known, UE still needs to sweep Rx beam to receive multiple TRPs.
Sub-topic 3-6 Measurement period with multiple PRS periodicities
Option 1.
Sub-topic 3-7 Measurement period with multiple PRS frequency layers
We are in principle fine with option 1, but would like to make decision when we have requirements for the single PRS layer.
To Ericsson: we understand CSSF will be applied for the single layer requirements for gap sharing between PRS and RRM.
Sub-topic 3-8 Whether PRS occasion dropping due to SSB collision should be accounted in measurement period
Option 1, and we agree with Qualcomm that requirements are defined only for the case without PRS dropping. To Intel, we understand it is a separate issue addressed by concurrent RRM and PRS measurement in email 217.
Sub-topic 3-9 Measurement period extension due to HO 
We are fine with option 1. 
For option 2, we think RAN4 requirements on measurement period should be independent of responseTime, and if the configured responseTime is smaller than the measurement period, UE should still report but does not need to meet the accuracy requirements, or the report can be only for a subset of measurable resources.
Sub-topic 3-10 Calculation of PRS occasion duration
We have some concerns with option 1 because the reported N can be different depending on type 1 or type 2. For example, 
- a certain PRS configuration gives K=2ms with type 1 and K=5ms for type 2
- UE1 reports with type 1 N=2ms
- UE2 reports with type 2 N=3ms
Following option 1, the scaling factor will be 3 for UE1 and 2 for UE2, and it is unnecessarily relaxed for UE1.  

	MTK
	Sub-topic 3-1: 
· In our view, basic number of PRS occasions is related to accuracy requirements but not related to measurement period. We can move this discussion to the catalog of accuracy requirements. 
· The number of PRS occasions for defining accuracy requirements need further discussion. The value 4 can be a current working assumption.
· For defining accuracy requirements, we cannot agree to Ericsson’s proposal where PRS comb pattern is related to BW and SCS.

Sub-topic 3-2: Support option 1. Regarding option 2, it is not reasonable to ignore the PRS processing capability reported by UE

Sub-topic 3-3: We understand that  and  should be taken into consideration. We update our view correspondingly. Assuming  we propose that the scaling factor should be 

For example, if  and , then the required PRS occasion should be scaled by 4 since the PRS resources for UE to process is 4 times larger than UE’s PRS processing capability.
If , then the proposal still applies with the understanding that UE supporting (N, T) = (8ms, 160ms) also supports (N, T) = (8ms, 160ms)*k, where  is an scaling factor.
If , considering UE is given more time to process PRS, the scaling factor should be
Note that the UE buffering capability is the same. 

Sub-topic 3-4: Support option 1
Sub-topic 3-5: Support option 2
Sub-topic 3-6: Support option 1
Sub-topic 3-7: Support option 2. We cannot accept option 1. Note that in UE’s PRS processing capability, UE is assumed to process 1 layer at a time.
Sub-topic 3-8: Support option 1
Sub-topic 3-9: Support option 1
Sub-topic 3-10: Support option 1


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2006561
(Intel)
	Intel: we can update and resolve the issues after1st round discussion  

	
	Company B

	
	Qualcomm: many many issues with this CR. Cannot be agreed.

	
	Company A

	
	Company B

	
	



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.
	
	Status summary 

	Sub-topic#1
	Sub-topic 3-1 Basic number of PRS occasions
Tentative agreements: None
Candidate options:
· Option 1. A certain number (X) of PRS occasions, X=TBD (QC, Intel, CATT, HW, MTK)
· X=4 (Qualcomm, CATT, Huawei, MTK)
· X < 4 (Intel)
· Option 2. ceil(NPRS,req / KPRS) (Ericsson)
· NPRS,req is the comb pattern realizations that are required for RSTD measurement, derived from simulation results
· KPRS= LPRS/CombSizeN  ResourceRepetitionFactor is the number of comb pattern realizations within a single TPRS, 
· LPRS is the number of PRS symbols per slot
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#2
	Sub-topic 3-2 Periodicity of PRS occasions
Tentative agreements: None
Candidate options:
· Option 1.  (QC, CATT, HW, MTK)
· Option 2.  (Intel, Ericsson)
· In the realistic deployment Tprs configured by LMF can guarantee UE’s capability (Intel)
Recommendations for 2nd round:
Check if option 1 is agreeable.

	Sub-topic#3
	Sub-topic 3-3 Scaling of PRS occasions due to UE processing capability
Tentative agreements: None
Candidate options:
· Option 1.   (QC)
· Option 1a.   (HW)
· requirements do not apply for resources spanning over two sampling periods of N
· Option 2. Depends on T and Tprs (MTK)
· , if Tprs <= T
· , of Tprs > T
· Option 3.   (CATT, HW)
· requirements apply provided that the configured PRS duration K is no larger than N
· Option 4. FFS (Ericsson)
· Also need to consider the case where PRS is measured with MG 
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#4
	Sub-topic 3-4 Sampling and processing time for baseline requirements 
Tentative agreements: None
Candidate options:
· Option 1: T (QC, Intel, CATT, HW, MTK)
· Option 2.  (Intel)
· 
· Option 3: FFS (Ericsson)
· discuss the sampling/processing time after the measurement period is settled
Recommendations for 2nd round:
Check if option 1 is agreeable.

	Sub-topic#5
	Sub-topic 3-5 Rx beam sweeping in FR2
Tentative agreements: None
Candidate options:
· Option 1. UE sweeps its Rx beams within a PRS instance (occasion) if the number of repetitions, DL-PRS-ResourceRepetitionFactor, is larger than what is required to meet the accuracy requirements. If not, UE sweeps its Rx beams across PRS instances (occasions) (QC)
· Define UE capability to differ UE that supports Rx beam sweeping within a PRS occasion and UE that uses one Rx beam per PRS occasion
· Option 2. The similar way in SSB-based RRM for Rx beam sweeping factor is preferred, i.e. no intra-PRS-occasion Rx beam sweeping (CATT, MTK, Intel, ZTE, HW)
· Option 3.  For FR1, no impact of UE rx beam sweeping on RSTD measurement period shall be considered. For FR2, at least for the case when the QCL information is available to the UE, there is no impact of UE rx beam sweeping on RSTD measurement period. (Ericsson)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#6
	Sub-topic 3-6 Measurement period with multiple PRS periodicities
Tentative agreements: None
Candidate options:
· Option 1. Use the maximum PRS resource periodicity among all PRS resources (QC, MTK, HW)
· Option 2. LMF needs not to provide multiple PRS periodicity to UE with a single layer at least (Intel)
· Option 3. FFS (Ericsson)
· discuss this after we agree on a measurement period for the same PRS periodicity
Recommendations for 2nd round:
Check if option 1 is agreeable.

	Sub-topic#7
	Sub-topic 3-7 Measurement period with multiple PRS frequency layers
Tentative agreements: None
Candidate options:
· Option 1. Measurement periods adds up for each frequency layer that is configured to be measured (QC, Intel, HW)
· Decide after single frequency layer requirement is settled (HW)
· Option 2. Measurement period is scaled by number of frequency layers (CATT, MTK)
· Option 3. Based on CSSF (Ericsson)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#8
	Sub-topic 3-8 Whether PRS occasion dropping due to SSB collision should be accounted in measurement period
Tentative agreements: None
Candidate options:
· Option 1. No (QC, CATT, HW)
· measurement period will be defined for cases when PRS occasions are not dropped for any reason (QC, HW)
· Option 2. Yes (Ericsson, Intel)
· When the RSTD measurement period is extended, the increase in the measurement period depends at least on the periodicity of the PRS resource which has non-available occasions and the number of such non-available PRS occasions, but may further depend on the measurement gap configuration, etc.
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#9
	Sub-topic 3-9 Measurement period extension due to HO 
Tentative agreements: None
Candidate options:
3-9-1: Extension of measurement period due to HO
· Option 1.  (CATT, Intel, Ericsson, HW)
· k is the number of times the handover occurs during 
·  is the time during which the RSTD measurement may not be possible due to handover.
3-9-2: Measurement period exceeding responseTime
· Option 1. Extension of positioning measurement period due to HO shall not exceed responseTime. UE behaviour in such case is FFS. (QC, Intel)
· Option 2. No RAN4 impact (Ericsson)
· Option 3. Measurement period requirements on measurement period is independent of responseTime (HW)
· if the configured responseTime is smaller than the measurement period, UE should still report but does not need to meet the accuracy requirements, or the report can be only for a subset of measurable resources
Recommendations for 2nd round:
For 3-9-1, check if option 1 is agreeable. 
For 3-9-2, further discuss in 2nd round.

	Sub-topic#10
	Sub-topic 3-10 Calculation of PRS occasion duration
Tentative agreements: None
Candidate options:
· Option 1. RAN4 to define RSTD measurement period based on Type 2 PRS duration calculation. RSTD measurement period for Type 1 PRS duration calculation shall be no longer than Type 2. (QC, Intel, CATT, MTK)
· Option 2. Most straightforward way is to use the same (type 1 or type 2) as UE used to report {N,T}, but open to discuss further  (HW)
· Option 3. Measurement period does not need to depend on this (Ericsson)
Recommendations for 2nd round:
Further discuss in 2nd round.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”



Topic #4: Measurement period for UE Rx-Tx time difference
The topic is for measurement period requirements for Rx-Tx time difference measurement. The proximity between PRS and SRS is also addressed under this topic. Based on the submitted papers, the framework of the requirements can be same as RSTD requirements, so in this topic only the specific issues for Rx-Tx time difference are addressed.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006170

	Qualcomm Incorporated
	Observation 6. It is not necessary to make the UE Rx-Tx time difference measurement period a function of TSRS.
Observation 2. UE motion, UE clock drift and gNB clock drift can result in significant errors for measurements that are performed apart in time but are all used to generate the same position fix.
Proposal 7. The measurement requirements for UE Rx-Tx timing difference is applicable only if the configured parameters SRS-Slot-offset and SRS-Periodicity for SRS resource for positioning are such that any SRS transmission is within [-25, 25] msec of at least one DL PRS resource of each of the TRPs in the assistance data. 
Observation 3. SRS for positioning is configured on-demand and released when positioning session is completed. With sparse PRS periods, there is sufficient capacity for SRS transmission both within and outside of the [-25, 25]ms range of every PRS period.

	R4-2006234

	CATT
	Proposal 4: UE Rx-Tx time difference measurement period is not dependent on SRS periodicity.

	R4-2007845

	Huawei, HiSilicon
	Proposal 1: SRS periodicity is not accounted in UE Rx-Tx time difference measurement period.
Proposal 5: Rx-Tx timing difference measurement period requirements apply provided that there is at least one SRS transmission within the measurement period.

	R4-2007943

	Ericsson
	· Observation 1: SRS and PRS are configured by different network nodes (serving cell and LMF, respectively).
· Observation 2: SRS and PRS may be on different frequencies (inter-frequency UE Rx-TX).
· Observation 3: UE Rx-Tx measurement period depends on the periodicity of SRS signals.
· Observation 4: UE Rx-Tx measurement period depends on the periodicity of PRS signals.
· Proposal 2: UE Rx-Tx measurement period depends on max(PRS periodicity, SRS periodicity).
· Proposal 3: The requirements for UE Rx-Tx apply regardless of the time separation between SRS and PRS.
· Proposal 4: If the closest subframes #i and #j are separated by more than ½ subframe, the UE shall compensate for the difference in the received timing of radio frame #i used for TUE-TX estimation and the subframe #j.Proposal 5: UE Rx-Tx measurement period is extended by T, to compensate for the number of PRS occasions dropped due to their overlap with SSB symbols.
· The maximum for the allowed extension T shall be limited.
· Proposal 6: UE Rx-Tx measurement period is extended due to dropped SRS.
· Proposal 7: When the measurement period is extended, the increase in the measurement period depends at least on the periodicity of the PRS/SRS resource which has non-available occasions and the number of such non-available PRS/SRS occasions, but may further depend on the measurement gap configuration, DRX, etc.
· The extension is proportional to max(TPRS,TSRS)*X, where TPRS and TSRS are the PRS periodicity and SRS periodicity, respectively, and X is the number of time intervals of length max(TPRS,TSRS) where at least one of PRS and SRS is dropped.
· Proposal 8: If the number of PRS/SRS occasions not available at the UE exceeds an acceptable limit, the measurement can be dropped, i.e., no further extension of the measurement period is allowed.
· Proposal 9: The requirements for UE Rx-Tx time difference measurement apply, provided the NTA offset has not changed during the measurement period.
· Proposal 10: When no measurement gaps are used, the UE Rx-Tx measurement period can be defined as:
T = ceil(NPRS,req / KPRS)  max(TPRS, TSRS) + T,
where
· 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 (see section 2.2.3),
· NPRS,req comb pattern realizations are required for a UE Rx-Tx time difference measurement.
· Proposal 11: 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 / K´PRS)  max(TPRS, TSRS, MGRP)  CSSF  + T.
· Proposal 12: When the on-going UE Rx-Tx measurement continues under a serving cell change (according to the earlier agreement), the UE Rx-Tx time difference measurement period is extended, and the extension depends on the number of serving cell changes and on the corresponding interruption time.
· Proposal 19: The UE shall continue the UE Rx-Tx time difference measurement during which timing adjustment for its UL transmissions, autonomous adjustment or based on configured TA, occurred one or more times.

	R4-2006557

	Intel Corporation
	Observation 2: UE Rx-Tx measurement time does NOT depend SRS periodicity but SRS proximity (e.g. the closest “j”th UL SRS subframe to UE reception time for “i”th DL PRS subframe).
Observation 3: UE Rx-Tx time difference measurement period delay relies on DL PRS reception and processing time only because SRS transmission timing can be pre-known by UE before UE detected DL PRS timing successfully.   
Proposal 2: UE Rx-Tx measurement delay depends on PRS periodicity, which can be same as that of PRS RSTD [2].


Open issues summary
Sub-topic 4-1 Whether SRS periodicity should be accounted in UE Rx-Tx time difference measurement period 
· Option 1. No (QC, CATT, HW, Intel)
· Option 2. Yes (Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 4-2 Whether SRS dropping should be accounted in measurement period 
· Option 1. Yes (Ericsson)
· Option2. Other 
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 4-3 Measurement period with HO
· Option 1. When the UE Rx-Tx time difference measurement period is extended, the extension depends on the number of serving cell changes and on the corresponding interruption time (Ericsson)
· Option 2. UE should re-start the Rx-Tx time difference measurement after cell change (HW)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 4-4-1 Measurement period with TA change: UE behavior
· Option 1. The UE shall continue the UE Rx-Tx time difference measurement during which timing adjustment for its UL transmissions, autonomous adjustment or based on configured TA, occurred one or more times (Ericsson)
· Option 2. Other
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 4-4-2 Measurement period with NTA_offset change: Requirements applicability
· Option 1. The accuracy requirements for UE Rx-Tx time difference measurement apply, provided the NTA offset has not changed during the measurement period. (Ericsson)
· Option 2. Other
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 4-5 Proximity between SRS and PRS
· Option 1. The measurement requirements for UE Rx-Tx timing difference is applicable only if the configured parameters SRS-Slot-offset and SRS-Periodicity for SRS resource for positioning are such that any SRS transmission is within [-25, 25] msec of at least one DL PRS resource of each of the TRPs in the assistance data.  (QC)
· Option 2. Proposal 5: Rx-Tx timing difference measurement period requirements apply provided that there is at least one SRS transmission within the measurement period. (HW)
· Option 3. The requirements for UE Rx-Tx apply regardless of the time separation between SRS and PRS. If the closest subframes #i and #j are separated by more than ½ subframe, the UE shall compensate for the difference in the received timing of radio frame #i used for TUE-TX estimation and the subframe #j. (Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views. 

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

	Ericsson
	Sub-topic 4-1 Whether SRS periodicity should be accounted in Rx-Tx time difference measurement period 
We support option 2.
Sub-topic 4-2 Whether SRS dropping should be accounted in measurement period 
We support option 1.
Sub-topic 4-3 Measurement period with HO
We support Option 1.
We do not understand Option 2 – we already had an agreement from RAN4#93:
· If the cell change occurs on the serving cell where the SRS is configured then after the serving cell change:
· the UE shall restart the UE Rx-Tx time difference measurement;
· otherwise the UE shall continue the ongoing UE Rx-Tx time difference measurement.
Sub-topic 4-4-1 Measurement period with TA change: UE behavior

Sub-topic 4-4-2 Measurement period with NTA_offset change : Requirements applicability
Support option 1. This condition can better be specified under the accuracy requirement (see also topic #8) i.e. UE Rx-Tx accuracy applies provided NTA_offset does not change over the UE Rx-Tx measurement period.

Sub-topic 4-5 Proximity between SRS and PRS
We support option 3

	Qualcomm
	Subtopic 4-1:
Support option 1
Subtopic 4-2:
Not needed. Same comment as in subtopic 3-8.
Subtopic 4-3: 
We can support option 1 based on previous agreements.
Subtopic 4-4-1: 
We cannot support option 1 which bundles all timing adjustment (gNB initiated or UE initiated) in the same way. UE autonomous timing adjustment has to meet certain min/max slew limits whereas TA update by serving gNB is a sudden jump. They cannot be treated the same way. Moreover, for this issue whatever is decided to be applicable to UE has to be applicable to gNB Rx-Tx time difference as well.
Subtopic 4-4-2:
Option 1 is reasonable.
Subtopic 4-5: 
Support option 1. Option 3 is merely a suggestion that has no place in the specification. What UE needs to do is meet the transmit timing accuracy requirements and how/if UE does compensation is an implementation issue. For option 2, we have questions for Huawei: the measurement period can last several seconds depending on need for MG, number of resources to be measured, and UE capability. We also note that Huawei’s suggestion for Rx beam sweeping further prolongs the measurement period. How is it possible to just have one SRS transmission for the entire measurement period? Also, given that there is reciprocity between UE Rx-Tx and gNB Rx-Tx time difference measurement, is Huawei suggesting that one SRS transmission from UE is sufficient for gNB to meet the measurement accuracy requirements? We have addressed the concerns about the impact to SRS capacity in our paper. We are also open to other suggestions that is beneficial to both gNB and UE Rx-Tx time difference measurements (as option 1 is). For instance, same PRS and SRS periodicity. But we cannot agree to having one SRS transmission for the entire measurement period. In our view, this means measurement accuracy requirements have to be defined very loosely which effectively kills multi-RTT method.

	Intel
	Sub-topic 4-1 Whether SRS periodicity should be accounted in Rx-Tx time difference measurement period 
Support Option 1

Sub-topic 4-2 Whether SRS dropping should be accounted in measurement period
UE Rx-Tx time difference measurement period delay relies on DL PRS reception and processing time only because SRS transmission timing can be pre-known by UE before UE detected DL PRS timing successfully.   So we doesn’t think SRS dropping shall include such delay requirements. 
Sub-topic 4-3 Measurement period with HO
Support Option 1.

Sub-topic 4-4 -1Measurement period with TA change
The option 1 is fine for us because the TA message can be maintained by UE and LMF.  
Sub-topic 4-4-2 Measurement period with NTA_offset change: Requirements applicability
[bookmark: _Hlk40461366]NTA_offset will not impact the final location estimation in NR if both UE Rx-Tx and gNB Rx-Tx time difference measurement reports are aligned to included it or not. So we don’t think option 1 is necessary because NTA_offset can be out of the reporting results.

Sub-topic 4-5 Proximity between SRS and PRS
We support Option 2.

	CATT
	Sub-topic 4-1 Whether SRS periodicity should be accounted in Rx-Tx time difference measurement period 
Support option 1.
Sub-topic 4-2 Whether SRS dropping should be accounted in measurement period 
Since we support option 1 in sub-topic 4-1, the SRS periodicity is not accounted in Rx-Tx time difference measurement period, the SRS dropping should be also not accounted.
Sub-topic 4-3 Measurement period with HO
Support option 2. I think option 2 is not conflicted with previous agreement, HO behavior is a serving cell change and according to the agreement, UE shall restart the measurement in this case, 
Sub-topic 4-4-1 Measurement period with TA change: UE behavior

Sub-topic 4-4-2 Measurement period with NTA_offset change : Requirements applicability
NTA_offset  is a constant value when the FR and UL band is determined, I don’t understand when the NTA_offset will change.
Sub-topic 4-5 Proximity between SRS and PRS
Support option 2.

	Huawei
	Sub-topic 4-1 Whether SRS periodicity should be accounted in Rx-Tx time difference measurement period 
Option 1. By definition in 38.215, the Tx timing is not dependent on SRS transmission.
Sub-topic 4-2 Whether SRS dropping should be accounted in measurement period 
Option 2, same as for 3-8.
Sub-topic 4-3 Measurement period with HO
Option 2. 
On option 1, at cell changes, the UL timing will also change (DL reference is changed, TA may also be changed) even the SRS configuration is same in the two cells. We think UE should re-start the measurement. 
Sub-topic 4-4-1 Measurement period with TA change: UE behavior
We think option 1 is reasonable for measurement period, but UE does not need to meet the accuracy. For gNB side, as gNB is not aware of TA change in a neighbor cell UE, gNB will continue the measurement, so we think the same should be applied for UE side.
Sub-topic 4-4-2 Measurement period with NTA_offset change : Requirements applicability
We do not see the need to have this, because in our view UE is not required to meet accuracy requirements if there is TA change, which also includes change of  NTA offset. Also, we think NTA offset is fixed once the network is deployed, so it is a corner case to have NTA offset change during the Rx-Tx measurement period.
Sub-topic 4-5 Proximity between SRS and PRS
Option 2. 
On option 1, we can understand the motivation to have proximity conditions from positioning performance side, but this will cause restrictions to the network. In particular, what we are concerned is the SRS capability for positioning UE instead of regular UE, and that will limit the use of multi-RTT especially when PRS periodicity is large.
Om option 3, we think it is not addressing the same issue. UE should do this compensation per definition of Rx-Tx.
In response to Qualcomm question: what we are proposing is to ensure at least one SRS in the measurement period, mainly to account for the case aperiodic SRS is used for multi-RTT, but we are not proposing to limit it to one. We are also open to discuss possible restrictions on SRS and PRS periodicity, and to us it is easier for network compared to limit the SRS offset around PRS. 

	MTK
	Sub-topic 4-1: option 1
Sub-topic 4-2: Option 2, no need to consider it
Sub-topic 4-3: option 2
Sub-topic 4-4-1: UE can continue Rx-Tx time difference measurement if TA changes. However, we suggest RAN4 not to define test cases for this scenario
Sub-topic 4-4-1: Agree with CATT’s view
Sub-topic 4-5: We support option 2.


 
CRs/TPs comments collection

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.
	Sub-topic#1
	Sub-topic 4-1 Whether SRS periodicity should be accounted in Rx-Tx time difference measurement period 
Tentative agreements: None
Candidate options:
· Option 1. No (QC, CATT, HW, Intel, MTK)
· Option 2. Yes (Ericsson)
Recommendations for 2nd round:
Check if option 1 is agreeable.

	Sub-topic#2
	Sub-topic 4-2 Whether SRS dropping should be accounted in measurement period 
Tentative agreements: None
Candidate options:
· Option 1. Yes (Ericsson)
· Option2. No (QC, Intel, CATT, HW, MTK) 
Recommendations for 2nd round:
Check if option 2 is agreeable.

	Sub-topic#3
	Sub-topic 4-3 Measurement period with HO
Tentative agreements: None
Candidate options:
· Option 1. When the UE Rx-Tx time difference measurement period is extended, the extension depends on the number of serving cell changes and on the corresponding interruption time (Ericsson, QC, Intel)
· Option 2. UE should re-start the Rx-Tx time difference measurement after cell change (HW, CATT, MTK)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#4-1
	Sub-topic 4-4-1 Measurement period with TA change: UE behavior
Tentative agreements: None
Candidate options:
· Option 1. The UE shall continue the UE Rx-Tx time difference measurement during which timing adjustment for its UL transmissions, autonomous adjustment or based on configured TA, occurred one or more times (Ericsson, Intel, HW, MTK)
· No test case for this case (MTK)
· Option 2. FFS (QC)
Recommendations for 2nd round:
Check if option 1 is agreeable.

	Sub-topic#4-2
	Sub-topic 4-4-2 Measurement period with NTA_offset change : Requirements applicability
Tentative agreements: None
Candidate options:
· Option 1. The accuracy requirements for UE Rx-Tx time difference measurement apply, provided the NTA offset has not changed during the measurement period. (Ericsson, QC)
· Option 2. Not necessary to capture in specification (Intel, CATT, HW, MTK)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#5
	Sub-topic 4-5 Proximity between SRS and PRS
Tentative agreements: None
Candidate options:
· Option 1. The measurement requirements for UE Rx-Tx timing difference is applicable only if the configured parameters SRS-Slot-offset and SRS-Periodicity for SRS resource for positioning are such that any SRS transmission is within [-25, 25] msec of at least one DL PRS resource of each of the TRPs in the assistance data.  (QC)
· Option 2. Rx-Tx timing difference measurement period requirements apply provided that there is at least one SRS transmission within the measurement period. (HW, Intel, CATT, MTK)
· Option 3. The requirements for UE Rx-Tx apply regardless of the time separation between SRS and PRS. If the closest subframes #i and #j are separated by more than ½ subframe, the UE shall compensate for the difference in the received timing of radio frame #i used for TUE-TX estimation and the subframe #j. (Ericsson)
Recommendations for 2nd round:
Further discuss in 2nd round.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”



Topic #5: Measurement capability
The topic is for measurement capability requirements, e.g. number of TRPs, PRS resource sets or PRS resources UE shall measure per frequency layer, TRP or resource set, for RSTD and Rx-Tx time difference measurements. The number of RSTD or Rx-Tx time difference measurements UE shall be able to measure per TRP pair or per TRP is also in the scope. Based on the submitted papers, the proposals for these two measurements are quite similar.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006168

R4-2006170

	Qualcomm Incorporated
	Observation 1. Minimum capabilities defined in RAN1 are more than sufficient to make DL-TDOA work in any scenario.
Proposal 4. RAN4 to not define a minimum value for number of RSTD measurements that UE shall be capable of reporting. 
Proposal 5. If the DL-PRS assistance data provides the UE with a number of DL-PRS resources beyond its capabilities, the UE assumes the DL-PRS resources in the assistance data are sorted in a decreasing order of priority. The UE is expected to measure and report the PRS resources according to its capability and the decreasing order of priority and meet the corresponding measurement requirements. 
Observation 1. Minimum capabilities defined in RAN1 are more than sufficient to make multi-RTT work in any scenario.
Proposal 5. RAN4 to not define a minimum value for number of UE Rx-Tx time difference measurements that UE shall be capable of reporting. 

	R4-2007841

R4-2007845

	Huawei, HiSilicon
	Proposal 8: RAN4 not to define capability requirements for X2…X7.
The need for measurement capability requirements for RSTD, which is addressed in our companion paper [2], can also apply for Rx-Tx time difference.

	R4-2007944

	Ericsson
	· Proposal 9: During the RSTD measurement period T specified in TS 38.133, the UE shall be able to perform RSTD measurements for up to MPRS PRS resources per PRS resource set (MPRS≤X4=64) in up to MPRSset per TRP (MPRSset≤X3=2) for up to MTRP TRPs per carrier frequency (MTRP≤X2=64).


Open issues summary
Sub-topic 5-1 Whether RAN4 to define capability requirements for PRS measurement 
· Option 1. No (QC, HW)
· Reported capabilities defined by RAN1 are sufficient
· Option 2. Yes (Ericsson)
· During the RSTD measurement period T specified in TS 38.133, the UE shall be able to perform RSTD measurements for up to MPRS PRS resources per PRS resource set (MPRS≤X4=64) in up to MPRSset per TRP (MPRSset≤X3=2) for up to MTRP TRPs per carrier frequency (MTRP≤X2=64).
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 5-2 Requirements when PRS configuration in assistance data exceeds reported capabilities 
· Option 1. UE assumes the DL-PRS resources in the assistance data are sorted in a decreasing order of priority. The UE is expected to measure and report the PRS resources according to its capability and the decreasing order of priority and meet the corresponding measurement requirements (QC)
· Option2. Other 
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 5-3 Requirements when duration of a single PRS resource exceeding UE processing capability
· Option 1. If the time span of a DL PRS resource instance (i.e., the time duration spanned after repetition by DL-PRS-ResourceRepetitionFactor) ± its corresponding DL-PRS-expectedRSTD-uncertainty is greater , where  is the duration of DL PRS symbols in ms that UE is capable of processing, measurement requirements do not apply. (QC, HW)
· Option2. Other 
Recommended WF: Further discussion needed. Collect companies’ views. 

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

	Ericsson
	Sub-topic 5-1 Whether RAN4 to define capability requirements for PRS measurement 
RAN4 still needs to define the numbers for which the requirements in 38.133 apply. These numbers can be FFS and may or may not be different from those in the signaling.
Further clarification: X1-X7 is just the RAN1 parameter list, will not be defined in any RAN1 specification, but will be the maximum numbers for the corresponding signaling ranges for parameters configured by the network, which are now under discussion in RAN2. We always have some ranges for RAN2 parameters but we still have RAN4 requirements and the parameter settings/ranges for which the requirements apply. The same should also be done for the signaled parameters corresponding to X1-X7 ranges defined by RAN1. Furthermore, we need to discuss in RAN4 the relation of the RAN4 requirements to the corresponding UE capabilities, e.g., one requirement for all capabilities or one requirement per capability (two extreme cases), etc.
Sub-topic 5-2 Requirements when PRS configuration in assistance data exceeds reported capabilities
Further discussion is needed
Sub-topic 5-3 Requirements when duration of a single PRS resource exceeding UE processing capability
Needs further discussion. At least there should not be relation between  the search window and the repetitions, etc.

	Qualcomm
	Subtopic 5-1: 
Support option 1. We do not agree with Ericsson’s comment above. Measurement period can be parametrically formulated and work for any number of PRS resources. In fact, option 2 is not saying anything new compared to RAN1 agreements and is redundant. 
Subtopic 5-2: 
Support option 1. This was how LTE-OTDOA was and the priority is established in the list of assistance data.
Subtopic 5-3: 
Support option 1.UE can process different PRS resources in different times/chunks but UE should not be required to process one PRS resource in multiple segments and stitch them together.

	Intel
	Sub-topic 5-1 Whether RAN4 to define capability requirements for PRS measurement 
Support Option 1
Sub-topic 5-2 Requirements when PRS configuration in assistance data exceeds reported capabilities
In our views, if the DL-PRS assistance data provides the UE with a number of DL-PRS resources beyond its capabilities, the UE can freely to select the DL-PRS resources used for measurement. It can be total up to UE implementation. No need to restrict the UE behaviour indeed. 
Sub-topic 5-3 Requirements when duration of a single PRS resource exceeding UE processing capability
As our understanding, LMF’s configuration shall follow UE’s capability. Otherwise, the measurement requirements can be not applicable. The question to the proponents of Option 1, if the measurement latency requirements is defined based on “T” which is up to UE itself, the problem here is impossible to be happened, why need we such requirements (exceeding UE processing capability) ?


	CATT
	Sub-topic 5-1 Whether RAN4 to define capability requirements for PRS measurement 
Support option 1. It has been defined in RAN1.
Sub-topic 5-2 Requirements when PRS configuration in assistance data exceeds reported capabilities

Sub-topic 5-3 Requirements when duration of a single PRS resource exceeding UE processing capability
Support option 1.

	Huawei
	Sub-topic 5-1 Whether RAN4 to define capability requirements for PRS measurement 
Option 1.
Sub-topic 5-2 Requirements when PRS configuration in assistance data exceeds reported capabilities
We understand this is an issue for RAN1 or RAN2. For RAN4 requirements, UE is only required to measure according to its indicated capability.
Sub-topic 5-3 Requirements when duration of a single PRS resource exceeding UE processing capability
Option 1.

	MTK
	Sub-topic 5-1: Option 1
Sub-topic 5-2: Option 1
Sub-topic 5-3: Support option 1. We note that in practice UE cannot still measure part of configured PRS resource within the PRS resource instance. Supporting option 1 simply means that RAN4 will not define requirements and test cases for this scenario.


 
CRs/TPs comments collection

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.
	
	Status summary 

	Sub-topic#1
	Sub-topic 5-1 Whether RAN4 to define capability requirements for PRS measurement 
Tentative agreements: None
Candidate options:
· Option 1. No (QC, HW, Intel, CATT, MTK)
· Reported capabilities defined by RAN1 are sufficient
· Option 2. Yes (Ericsson)
· During the RSTD measurement period T specified in TS 38.133, the UE shall be able to perform RSTD measurements for up to MPRS PRS resources per PRS resource set (MPRS≤X4=64) in up to MPRSset per TRP (MPRSset≤X3=2) for up to MTRP TRPs per carrier frequency (MTRP≤X2=64).
Recommendations for 2nd round:
Check if option 1 is agreeable.

	Sub-topic#2
	Sub-topic 5-2 Requirements when PRS configuration in assistance data exceeds reported capabilities
Tentative agreements: None
Candidate options:
· Option 1. UE assumes the DL-PRS resources in the assistance data are sorted in a decreasing order of priority. The UE is expected to measure and report the PRS resources according to its capability and the decreasing order of priority and meet the corresponding measurement requirements (QC)
· Option 2. UE can freely to select the DL-PRS resources used for measurement. It can be total up to UE implementation (Intel)
· Option 3. The issue is for RAN1/2, no need to discuss in RAN4 (HW)
· Option 4. FFS (Ericsson) 
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#3
	Sub-topic 5-3 Requirements when duration of a single PRS resource exceeding UE processing capability
Tentative agreements: None
Candidate options:
· Option 1. If the time span of a DL PRS resource instance (i.e., the time duration spanned after repetition by DL-PRS-ResourceRepetitionFactor) ± its corresponding DL-PRS-expectedRSTD-uncertainty is greater , where  is the duration of DL PRS symbols in ms that UE is capable of processing, measurement requirements do not apply. (QC, HW, CATT, MTK)
· Option 2. LMF’s configuration shall follow UE’s capability. (Intel)
· Option 3. FFS (Ericsson)
Recommendations for 2nd round:
Check if option 1 is agreeable.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”



Topic #6: Reporting criteria 
The topic is for reporting criteria for RSTD and Rx-Tx time difference measurements. Based on the submitted papers, the proposals for these two measurements are quite similar.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006168

R4-2006170

	Qualcomm Incorporated
	Proposal 6. Ecat = 1 for RSTD per positioning session, which includes RSTD measurements and PRS-RSRP measurements (if configured with RSTD and supported by UE).
Proposal 6. Ecat = 1 for UE Rx-Tx time difference per positioning session, which includes UE Rx-Tx time difference measurements and PRS-RSRP measurements (if configured with UE Rx-Tx time difference and supported by UE).

	R4-2006232

R4-2006234

	CATT
	Proposal 8: For RSTD measurement, Ecat = 1 is defined per positioning session which includes the RSTD measurement and PRS-RSRP measurement.
Proposal 5: For UE Rx-Tx time difference measurement, Ecat = 1 is defined per positioning session which includes the UE Rx-Tx time difference measurement and PRS-RSRP measurement.

	R4-2006561
	Intel Corporation
	Change #1: NR DL RSTD measurement reporting criteria is introduced
Change #2: NR DL RSTD measurement requirements are introduced in Section 9.8.

	R4-2007841

R4-2007845

	Huawei, HiSilicon
	Proposal 10: Ecat = 1 for RSTD per positioning session, which includes RSTD measurements and PRS-RSRP measurements (if configured with RSTD and supported by UE).
The reporting criteria requirements for RSTD, which is addressed in our companion paper [2], can also apply for Rx-Tx time difference.

	R4-2007944

R4-2007943

	Ericsson
	· Proposal 5: Ecat=1 for intra-frequency RSTD measurements, 1 report capable of RSTD measurements and also PRS-RSRP measurements (when configured for DL-TDOA) on at least X2 TRPs, X3 PRS resource sets per TRP, and X4 PRS resources per PRS resource set, per intra-frequency layer.
· Proposal 6: Ecat=1 for inter-frequency RSTD measurements, 1 report capable of RSTD measurements and also PRS-RSRP measurements (when configured for DL-TDOA) on at least X2 TRPs, X3 PRS resource sets per TRP, and X4 PRS resources per PRS resource set, per inter-frequency layer.
· Proposal 17: Ecat=1 for intra-frequency UE Rx-Tx measurements, 1 report capable of UE Rx-Tx measurements and also PRS-RSRP measurements (when configured for multi-RTT) on at least X2 TRPs, X3 PRS resource sets per TRP, and X4 PRS resources per PRS resource set, per intra-frequency layer.
· Proposal 18: Ecat=1 for inter-frequency UE Rx-Tx measurements, 1 report capable of UE Rx-Tx measurements and also PRS-RSRP measurements (when configured for multi-RTT) on at least X2 TRPs, X3 PRS resource sets per TRP, and X4 PRS resources per PRS resource set, per inter-frequency layer.

	R4-2007958

	Ericsson
	Adding reporting criteria for NR RSTD

	R4-2007959

	Ericsson
	Adding reporting criteria for NR UE Rx-Tx


Open issues summary
Sub-topic 6-1 Reporting criteria for RSTD measurement
The sub-topic is for RSTD, and the agreement can be applied to Rx-Tx time difference.
· Option 1. Ecat = 1 for RSTD per positioning session, which includes RSTD measurements and PRS-RSRP measurements (if configured with RSTD and supported by UE). (QC, CATT, HW)
· Option 2. Reporting criteria as follows (Ericsson)
· Ecat=1 for intra-frequency RSTD measurements, 1 report capable of RSTD measurements and also PRS-RSRP measurements (when configured for DL-TDOA) 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 RSTD measurements, 1 report capable of RSTD measurements and also PRS-RSRP measurements (when configured for DL-TDOA) on at least X2 TRPs, X3 PRS resource sets per TRP, and X4 PRS resources per PRS resource set, per inter-frequency layer.
Recommended WF: Further discussion needed. Collect companies’ views. 

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

	Ericsson
	Sub-topic 6-1 Reporting criteria for RSTD measurement
At least we need intra- and inter-frequency reporting criteria, per frequency layer. Then, in LTE 1 report was limited to 16 cells. We need something similar for NR, but the exact wording for the specification can be further discussed.

	Qualcomm
	Subtopic 6-1:
Option 1. No need for specifying intra-f vs inter-f or any lower limit for the number of resources. All of these are separately signaled via capability signaling.

	Intel 
	Sub-topic 6-1 Reporting criteria for RSTD measurement
We also prefer to define the criteria for both intra and inter measurement at least. 

	CATT
	Sub-topic 6-1 Reporting criteria for RSTD measurement
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Support option 1.

	Huawei
	Sub-topic 6-1 Reporting criteria for RSTD measurement
Option 1, same comment as Qualcomm.


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2006561
(Intel)
	Ericsson: We need to first resolve the technical issues, we cannot agree on the CR in this meeting,

	
	Intel: Reply Ericsson’s comments: yes, we fully agree this principle. But so far this meeting this last meeting for this WI. And even with the 1Q extension, there is one meeting left. So it is better to  include more contents as possible for CR. We may update the CRs based on the agreements by the end of this meeting. 

	
	Huawei: we suggest to use one CR for introducing reporting criteria for all PRS measurements, based on technical conclusions.

	R4-2007958
(Ericsson)
	Company A

	
	Company B

	
	Qualcomm: cannot be agreed based on comments in 6-1.

	
	Huawei: we suggest to use one CR for introducing reporting criteria for all PRS measurements, based on technical conclusions.

	R4-2007959
(Ericsson)
	Company A

	
	Company B

	
	Qualcomm: cannot be agreed based on comments in 6-1.

	
	Huawei: we suggest to use one CR for introducing reporting criteria for all PRS measurements, based on technical conclusions.



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.
	
	Status summary 

	Sub-topic#1
	Sub-topic 6-1 Reporting criteria for RSTD measurement 
Tentative agreements: None
Candidate options:
· Option 1. Ecat = 1 for RSTD per positioning session, which includes RSTD measurements and PRS-RSRP measurements (if configured with RSTD and supported by UE). (QC, CATT, HW)
· Option 2. Reporting criteria as follows (Ericsson)
· Ecat=1 for intra-frequency RSTD measurements, 1 report capable of RSTD measurements and also PRS-RSRP measurements (when configured for DL-TDOA) 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 RSTD measurements, 1 report capable of RSTD measurements and also PRS-RSRP measurements (when configured for DL-TDOA) on at least X2 TRPs, X3 PRS resource sets per TRP, and X4 PRS resources per PRS resource set, per inter-frequency layer.
· Option 3. At least we need intra- and inter-frequency reporting criteria (Ericsson, Intel)
Recommendations for 2nd round:
Further discuss in 2nd round.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”



Topic #7: Side conditions 
The topic is for side conditions for RSTD and Rx-Tx time difference measurements. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006168

R4-2006170

	Qualcomm Incorporated
	Proposal 14. For FR2, the side condition for PRS SNR of reference cell to be -3 dB and the side condition for PRS SNR of neighbor cells to be -10 dB.
Proposal 11. No side condition is needed for serving cell in UE Rx-Tx timing difference measurement.

	R4-2006232

R4-2006234

	CATT
	Proposal 12: Side conditions for PRS RSTD measurements in FR2 are defined same as those in FR1, i.e. -13dB for neighbour cell and -6dB for serving cell.
Proposal 6： The side condition of serving cell in UE Rx-Tx time difference shall be -6dB.

	R4-2006304
	MediaTek inc.
	Proposal 1: The side conditions for FR2 PRS-RSTD measurements are the same as FR1

	R4-2006556
	Intel Corporation
	Proposal 1: SINR side conditions for PRS-RSTD in FR2 can be
•	PRS Es/Iot = -6 dB for reference cell and 
•	PRS Es/Iot = -13 dB for neighbor cells

	R4-2007841

R4-2007845

	Huawei, HiSilicon
	Proposal 15: Side condition for RSTD accuracy requirements in FR2 is PRS Es/Iot of -3 dB for reference cell and -10 dB for neighbor cells.
Proposal 2: The Rx-Tx time difference side condition is only defined for neighbor cell.

	R4-2007944

R4-2007943

	Ericsson
	•	Proposal 1: RSTD side conditions for neighbour and reference cell in FR2: same as for FR1.
•	Proposal 1: Serving cell side condition for UE Rx-Tx: -3 dB, for FR1 and FR2.


Open issues summary
Sub-topic 7-1 Side condition for RSTD measurement in FR2
· Option 1. PRS SNR of reference cell to be -3 dB and the side condition for PRS SNR of neighbor cells to be -10 dB. (QC, HW)
· Option 2. Side conditions for PRS RSTD measurements in FR2 are defined same as those in FR1, i.e. -13dB for neighbour cell and -6dB for serving cell. (CATT, MTK, Intel, Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 7-2 Whether to define side condition for serving cell in UE Rx-Tx time difference measurement
Background: 
agreements from RAN4#94-e-Bis:
· Serving cell:
· Option 1. -6 dB 
· Option 2. Serving cell side condition for UE Rx-Tx: -3 dB, for FR1 and FR2. 
· Option 3. Not needed
· Reference cell:
· Not needed.
Proposals:
· Option 1. No (QC, HW)
· Option 2. Yes (CATT, Ericsson)
· CATT: -6dB
· Ericsson: -3dB
Recommended WF: Further discussion needed. Collect companies’ views. 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub-topic 7-1 Side condition for RSTD measurement in FR2
We support option 2.
Sub-topic 7-2 Whether to define side condition for serving cell in Rx-Tx time difference measurement
We support option 2.

	Qualcomm
	Subtopic 7-1:
Support option 1.
Subtopic 7-2:
Support option 1. 

	Intel
	Sub-topic 7-1 Side condition for RSTD measurement in FR2
Support Option 2. We can deprioritize this discussion in the performance part if we can’t achieve any agreements. 
Sub-topic 7-2 Whether to define side condition for serving cell in Rx-Tx time difference measurement
Support option 1.


	CATT
	Sub-topic 7-1 Side condition for RSTD measurement in FR2
Support option 2.
Sub-topic 7-2 Whether to define side condition for serving cell in Rx-Tx time difference measurement
Support option 2. UE Rx-Tx time difference is performed for single cell which can be serving cell and neighbor cell, and the power of receive signal is different for serving cell and neighbor cell, so the side condition should be defined separately.

	Huawei
	Sub-topic 7-1 Side condition for RSTD measurement in FR2
Option 1. 
Sub-topic 7-2 Whether to define side condition for serving cell in Rx-Tx time difference measurement
Option 1.

	MTK
	Sub-topic 7-1: Support option 2
Sub-topic 7-2: Support option 2 with -6 dB.


 
CRs/TPs comments collection

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.
	
	Status summary 

	Sub-topic#1
	Sub-topic 7-1 Side condition for RSTD measurement in FR2 
Tentative agreements: None
Candidate options:
· Option 1. PRS SNR of reference cell to be -3 dB and the side condition for PRS SNR of neighbor cells to be -10 dB. (QC, HW)
· Option 2. Side conditions for PRS RSTD measurements in FR2 are defined same as those in FR1, i.e. -13dB for neighbour cell and -6dB for serving cell. (CATT, MTK, Intel, Ericsson)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#2
	Sub-topic 7-2 Whether to define side condition for serving cell in UE Rx-Tx time difference measurement 
Tentative agreements: None
Candidate options:
· Option 1. No (QC, HW, Intel)
· Option 2. Yes (CATT, Ericsson, MTK)
· CATT, MTK: -6dB
· Ericsson: -3dB
Recommendations for 2nd round:
Defer the discussion on this topic after we have conclusion on sub-topic 8-5.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”



Topic #8: Measurement accuracy 
The topic is for measurement accuracy for RSTD and Rx-Tx time difference measurements. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006168

R4-2006170

	Qualcomm Incorporated
	Proposal 13. PRS-RSTD measurement accuracy requirements to be defined using samples from only one DL PRS resource repetition for reference and neighbor, i.e., the time duration spanned by one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor.  Combining measurements across PRS repetitions, if possible and available, to improve performance should be left to UE implementation.
Proposal 8. The number of samples, N, used to define the accuracy requirements of Rx-Tx timing difference measurement to be the same as the number of samples used to define the accuracy requirements for RSTD measurements.
Proposal 9. Only one set of accuracy requirements applicable to both serving and neighbor cells to be defined. 
Proposal 10. During the measurement period of each Rx-Tx measurement, i.e., from beginning of the PRS occasion to the end of its corresponding SRS occasion, a TA change shall make measurement accuracy requirements inapplicable.

	R4-2006232

R4-2006234

	CATT
	Proposal 13: The accuracy requirements of RSTD measurement is defined based on one sample.
Proposal 14: The accuracy requirements shall be agnostic to comb pattern.
Proposal 7：UE Rx-Tx time difference accuracy does not apply when TA change occurs.
Proposal 8：No separate accuracy requirements for serving cell and neighbour cell are defined.

	R4-2007841

R4-2007845

	Huawei, HiSilicon
	Proposal 16: RSTD accuracy requirements are defined based on single shot measurement.
Proposal 17: Applicable of RSTD accuracy requirements is not impacted by HO.
Proposal 3: Rx-Tx timing difference accuracy requirements do not apply in case of cell change or TA change.
Proposal 4: Define one set of Rx-Tx timing difference accuracy for all cells.

	R4-2007944

R4-2007943

	Ericsson
	· Proposal 16: The applicable accuracy requirements for RSTD measurements under cell change:
· For intra-frequency HO, intra-frequency accuracy applies;
· For inter-frequency HO, 
· When the measured inter-frequency becomes a serving carrier frequency: inter-frequency accuracy applies, 
· When the measured inter-frequency remains inter-frequency: inter-frequency accuracy applies, 
· When the measured intra-frequency becomes inter-frequency: inter-frequency accuracy applies. 
· Proposal 17: RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. 
· Proposal 18: For different antenna panels within the same RSTD measurement, the RSTD accuracy can be specified as +/-Y+Y dB.
· Proposal 13: Applicable accuracy requirements for UE Rx-Tx measurements under cell change:
· For intra-frequency serving cell change, intra-frequency accuracy applies;
· For inter-frequency serving cell change, 
· When the measured inter-frequency becomes a serving carrier frequency: inter-frequency accuracy applies, 
· When the measured inter-frequency remains inter-frequency: inter-frequency accuracy applies, 
· When the measured intra-frequency becomes inter-frequency: inter-frequency accuracy applies.
· Proposal 20: The UE shall meet the same accuracy requirements, regardless of whether timing adjustment occurred or not.
· Proposal 21: The UE can compensate the measurement by the amount of the timing adjustment applied at the UE during the UE Rx-Tx measurement period.

	R4-2007117

	Nokia, Nokia Shanghai Bell
	Proposal 2:	Specify UE Rx-Tx time difference accuracy requirements for serving cell and for neighbor cell separately (Option 1).


Open issues summary
Sub-topic 8-1 Number of samples for RSTD accuracy
· Option 1. 1 sample. (QC, CATT, HW)
· Option 2 (Ericsson). The accuracy and the number of occasions (see subtopic 3-1) depends on the required number of comb realizations (NPRS,req) which is derived from simulations (e.g., see table below); the number of occasions is then ceil(NPRS,req / KPRS) where KPRS= LPRS/CombSizeN  ResourceRepetitionFactor is the number of comb pattern realizations within a single TPRS, LPRS is the number of PRS symbols per slot.
	FRx, SCS, number of PRBs
	Minimum number of comb realizations, NPRS,req

	FR1, 15 kHz, ≤52 PRBs (10 MHz)
	4

	FR1, 15 kHz, ≤104 PRBs (20 MHz)
	2

	FR1, 15 kHz, >104 PRBs
	1

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	4

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	2

	FR1, 30 kHz, ≤272 PRBs (100 MHz)
	1

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	4

	FR2, 120 kHz, >32 PRBs
	1



Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 8-2 Whether RSTD accuracy is agnostic to comb
· Option 1. The accuracy requirements shall be agnostic to comb pattern (CATT)
· Option 2 (Ericsson). No, see Option 2 in sub-topic 8-1. There are different comb parameters, e.g., one is the basic comb pattern and another one is comb size. Within a slot, the pattern can have different comb sizes (effectively multiple repetitions within a slot), which has to be accounted for in the requirements.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 8-3 Whether applicable RSTD accuracy requirement is impacted by HO
· Option 1. No. (HW)
· Option 2. Yes. (Ericsson)
· For intra-frequency HO, intra-frequency accuracy applies;
· For inter-frequency HO, 
· When the measured inter-frequency becomes a serving carrier frequency: inter-frequency accuracy applies, 
· When the measured inter-frequency remains inter-frequency: inter-frequency accuracy applies, 
· When the measured intra-frequency becomes inter-frequency: inter-frequency accuracy applies.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 8-4 Assumption on antenna panel
· Option 1. Consider antenna panel in defining accuracy requirements (Ericsson)
· RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. 
· Proposal 18: For different antenna panels within the same RSTD measurement, the RSTD accuracy can be specified as +/-Y+Y dB.
· Option 2. Other
Recommended WF:  Further discussion needed. Collect companies’ views. 
Sub-topic 8-5 Serving vs. neighbour for UE Rx-Tx time difference accuracy
· Option 1. Only one set of accuracy requirements applicable to both serving and neighbor cells to be defined. (QC, CATT, HW)
· Option 2. Specify UE Rx-Tx time difference accuracy requirements for serving cell and for neighbor cell separately (Nokia, Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views. This sub-topic is related to the side condition discussion
Sub-topic 8-6 Applicability of UE Rx-Tx time difference accuracy requirements with TA change
· Option 1. The accuracy requirements do not apply, if during the measurement period of each Rx-Tx measurement, one or more TA changes occurred. (QC, CATT, HW)
· Option 2. The UE shall meet the same accuracy requirements, regardless of whether timing adjustment occurred or not. The UE can compensate the measurement by the amount of the timing adjustment applied at the UE during the UE Rx-Tx measurement period. (Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views.  
Sub-topic 8-7 Whether applicable Rx-Tx time difference accuracy requirement is impacted by HO
· Option 1. The accuracy requirements do not apply, if during the measurement period of each Rx-Tx measurement, one or more cell changes occurred (HW)
· Option 2. Similar to LTE, applicable accuracy requirements for UE Rx-Tx measurements under cell change (Ericsson)
· For intra-frequency serving cell change, intra-frequency accuracy applies;
· For inter-frequency serving cell change, 
· When the measured inter-frequency becomes a serving carrier frequency: inter-frequency accuracy applies, 
· When the measured inter-frequency remains inter-frequency: inter-frequency accuracy applies, 
· When the measured intra-frequency becomes inter-frequency: inter-frequency accuracy applies.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 8-8 Number of samples for Rx-Tx time difference accuracy
Based on the discussion from last meeting, the number of samples are Rx-Tx time difference measurements supposed to be discussed after we have link level simulation results. On the other hand, there are proposals submitted on this sub-topic. As the issue also impacts the core requirements, from moderator perspective, companies are still encouraged to provide views in this meeting
· Option 1. The number of samples, , used to define the accuracy requirements of Rx-Tx timing difference measurement to be the same as the number of samples used to define the accuracy requirements for RSTD measurements (QC)
· Option 2. Other 
Recommended WF: Further discussion needed. Collect companies’ views. 

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

	Ericsson
	Sub-topic 8-1 Number of samples for RSTD accuracy
The term “sample” is ambiguous since the accuracy will depend on the comb size, repetitions, etc.
Sub-topic 8-2 Whether RSTD accuracy is agnostic to comb
We support option 2.
Sub-topic 8-3 Whether applicable RSTD accuracy requirement is impacted by HO
We support option 2. We need the rules on which accuracy applies, similar to LTE. If the type of the measurement changes after HO, then the applicable accuracy requirements change too. 
Sub-topic 8-4 Assumption on antenna panel
We support option 1.
Sub-topic 8-5 Serving vs. neighbour for Rx-Tx time difference accuracy
We support option 2. Better accuracy should be expected for the serving cell.
Sub-topic 8-6 Applicability of Rx-Tx time difference accuracy requirements with TA change

Sub-topic 8-7 Whether applicable Rx-Tx time difference accuracy requirement is impacted by HO
We support option 2. We need the rules on which accuracy applies. If the type of the measurement changes after HO, then the applicable accuracy requirements change too. 

Sub-topic 8-8 Number of samples for Rx-Tx time difference accuracy
We need to agree on simulation assumptions and see the results first.

	Qualcomm
	Subtopic 8-1: 
Support option 1. The term “sample” is clearly defined in our paper for so many meetings: the time duration spanned by one DL PRS resource after repetition by DL-PRS-ResourceRepetitionFactor. In our view, the new invented terminology in option 2 is confusing (what is comb realization?) and the formulation dictates a very specific UE implementation which is not necessary.
Subtopic 8-2:
Support option 1 (which in our view means given all other conditions being the same, comb pattern has no role in accuracy requirements and this has been shown by a majority of simulation results). Option 2 is not agreeable based per our comments in subtopic 8-1.
Subtopic 8-3:
We cannot decide this until we have concluded the definition of intra-freq and inter-freq and also the scenarios when UE needs MG for positioning.
Subtopic 8-4:
We cannot agree to option 1. RSTD accuracy requirements are defined in units of time. What does it even mean to associate it with a dB value? 
Subtopic 8-5: 
Support option 1. There is no justification to have separate accuracy requirements.
Subtopic 8-6:
Option 1.
Subtopic 8-7:
We cannot decide this until we have concluded the definition of intra-freq and inter-freq and also the scenarios when UE needs MG for positioning.

	Intel
	Sub-topic 8-1 Number of samples for RSTD accuracy
Support Option 1
Sub-topic 8-2 Whether RSTD accuracy is agnostic to comb
According to our simulation results, the combsize difference will introduce some performance difference. So we prefer to differentiate the accuracy requirement regarding to combsize. But this can be FFS.

Sub-topic 8-3 Whether applicable RSTD accuracy requirement is impacted by HO
Support Option 1

Sub-topic 8-4 Assumption on antenna panel
Can be FFS

Sub-topic 8-5 Serving vs. neighbour for Rx-Tx time difference accuracy
In our view, this is related to the discussion 7-2. If the side condition is for neighbor cell only, option 1 shall be fine. 

Sub-topic 8-6 Applicability of Rx-Tx time difference accuracy requirements with TA change
Can be FFS

Sub-topic 8-7 Whether applicable Rx-Tx time difference accuracy requirement is impacted by HO
Can be FFS.

Sub-topic 8-8 Number of samples for Rx-Tx time difference accuracy
Support Option 1

	CATT
	Sub-topic 8-1 Number of samples for RSTD accuracy
Support option 1. In my understanding, 1 PRS sample includes its repetition, the accuracy should depend on the number of repetition realizations not the comb realizations. 
Sub-topic 8-2 Whether RSTD accuracy is agnostic to comb
Support option 1. Option 2 may have a misunderstanding for comb size, according to RAN1’s agreement below, a comb pattern includes number of symbols and combSize N(values are {2,4,6,12}). The multiple repetitions are represented by the configuration of DL-PRS-ResourceRepetitionFactor
According to several companies’ simulation results, the accuracy is not different for different comb size(2,4,6 or 12)

Agreement:
· At least the following DL PRS RE patterns, with comb size N equal to number of symbols M are supported (figures for information)
· Comb-2: Symbols {0, 1} have relative RE offsets {0, 1}
· Comb-4: Symbols {0, 1, 2, 3} have relative RE offsets {0, 2, 1, 3}
· Comb-6: Symbols {0, 1, 2, 3, 4, 5} have relative RE offsets {0, 3, 1, 4, 2, 5}







Sub-topic 8-3 Whether applicable RSTD accuracy requirement is impacted by HO
In my understanding, the accuracy requirement depends on the state after HO, if it is inter-frequency measurement after HO, inter-frequency measurement applys.
Sub-topic 8-4 Assumption on antenna panel

Sub-topic 8-5 Serving vs. neighbour for Rx-Tx time difference accuracy
Support option 1. Different side condition can be defined for serving cell and neighbor cell.
Sub-topic 8-6 Applicability of Rx-Tx time difference accuracy requirements with TA change
Support option 1.
Sub-topic 8-7 Whether applicable Rx-Tx time difference accuracy requirement is impacted by HO
Support option 1.
Sub-topic 8-8 Number of samples for Rx-Tx time difference accuracy
Support option 1.

	Huawei
	Sub-topic 8-1 Number of samples for RSTD accuracy
Option 1. Same comment as for 3-1. We suggest to account the required number of repetitions in the side condition of accuracy requirements.
Sub-topic 8-2 Whether RSTD accuracy is agnostic to comb
Option 1. 
On option 2, we can understand the point from Ericsson. So far, RAN4 simulation has been done with e.g. 2 symbol for comb-2, but comb-2 can be also configured with a larger number of symbols per slot, and we are open to study on the performance impact, but still, it is considered as configuration for side condition.
Sub-topic 8-3 Whether applicable RSTD accuracy requirement is impacted by HO
Option 1. Regardless of intra/inter-frequency definition, or need for MG, we think the RSTD accuracy should not be impacted due to serving cell change.
Sub-topic 8-4 Assumption on antenna panel
We suggest to defer the discussion to Perf part given the tight timeline for core part completion.
Sub-topic 8-5 Serving vs. neighbour for Rx-Tx time difference accuracy
Option 1.
Sub-topic 8-6 Applicability of Rx-Tx time difference accuracy requirements with TA change
Option 1, same as in LTE. We do not think UE shall compensate the UL timing change for Rx-Tx measurement. 
Sub-topic 8-7 Whether applicable Rx-Tx time difference accuracy requirement is impacted by HO
Option 1, we think UE would re-start Rx-Tx measurement in case of HO, so no accuracy requirement should apply. After the new measurement period, UE should meet the corresponding accuracy requirements.
Sub-topic 8-8 Number of samples for Rx-Tx time difference accuracy
Option 1.

	MTK
	Sub-topic 8-1: Option 1
Sub-topic 8-2: Accuracy requirements may depend on comb pattern
Sub-topic 8-3: Agree with QC’s view
Sub-topic 8-4: Don’t understand the intention of this proposal. We have already considered side conditions for defining requirements, why need to consider antenna panels?
Sub-topic 8-5: Option 1
Sub-topic 8-6: Option 1
Sub-topic 8-7: Agree with QC’s view
Sub-topic 8-8: Option 1


 
CRs/TPs comments collection

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.
	
	Status summary 

	Sub-topic#1
	Sub-topic 8-1 Number of samples for RSTD accuracy
Tentative agreements: None
Candidate options:
· Option 1. 1 sample. (QC, CATT, HW, Intel, MTK)
· Option 2 (Ericsson). The accuracy and the number of occasions (see subtopic 3-1) depends on the required number of comb realizations (NPRS,req) which is derived from simulations (e.g., see table below); the number of occasions is then ceil(NPRS,req / KPRS) where KPRS= LPRS/CombSizeN  ResourceRepetitionFactor is the number of comb pattern realizations within a single TPRS, LPRS is the number of PRS symbols per slot.
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#2
	Sub-topic 8-2 Whether RSTD accuracy is agnostic to comb
Tentative agreements: None
Candidate options:
· Option 1. The accuracy requirements shall be agnostic to comb pattern (CATT, QC, HW)
· Option 2. No, see Option 2 in sub-topic 8-1. There are different comb parameters, e.g., one is the basic comb pattern and another one is comb size. Within a slot, the pattern can have different comb sizes (effectively multiple repetitions within a slot), which has to be accounted for in the requirements. (Ericsson)
· Option 3. FFS (Intel, MTK)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#3
	Sub-topic 8-3 Whether applicable RSTD accuracy requirement is impacted by HO
Tentative agreements: None
Candidate options:
· Option 1. No. (HW, Intel)
· Option 2. Yes. (Ericsson, CATT)
· For intra-frequency HO, intra-frequency accuracy applies;
· For inter-frequency HO, 
· When the measured inter-frequency becomes a serving carrier frequency: inter-frequency accuracy applies, 
· When the measured inter-frequency remains inter-frequency: inter-frequency accuracy applies, 
· When the measured intra-frequency becomes inter-frequency: inter-frequency accuracy applies.
· Option 3. FFS (QC, MTK)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#4
	Sub-topic 8-4 Assumption on antenna panel
Tentative agreements: None
Candidate options:
· Option 1. Consider antenna panel in defining accuracy requirements (Ericsson)
· RAN4 specifies at least the RSTD accuracy requirements (+/-Y dB) under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. 
· Proposal 18: For different antenna panels within the same RSTD measurement, the RSTD accuracy can be specified as +/-Y+Y dB.
· Option 2. FFS (QC, Intel, HW)
· Option 3. No need to discuss (MTK)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#5
	Sub-topic 8-5 Serving vs. neighbour for Rx-Tx time difference accuracy
Tentative agreements: None
Candidate options:
· Option 1. Only one set of accuracy requirements applicable to both serving and neighbor cells to be defined. (QC, CATT, HW, Intel, MTK)
· Option 2. Specify UE Rx-Tx time difference accuracy requirements for serving cell and for neighbor cell separately (Nokia, Ericsson)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#6
	Sub-topic 8-6 Applicability of Rx-Tx time difference accuracy requirements with TA change
Tentative agreements: None
Candidate options:
· Option 1. The accuracy requirements do not apply, if during the measurement period of each Rx-Tx measurement, one or more TA changes occurred. (QC, CATT, HW, MTK)
· Option 2. The UE shall meet the same accuracy requirements, regardless of whether timing adjustment occurred or not. The UE can compensate the measurement by the amount of the timing adjustment applied at the UE during the UE Rx-Tx measurement period. (Ericsson)
· Option 3. FFS (Intel)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#7
	Sub-topic 8-7 Whether applicable Rx-Tx time difference accuracy requirement is impacted by HO
Tentative agreements: None
Candidate options:
· Option 1. The accuracy requirements do not apply, if during the measurement period of each Rx-Tx measurement, one or more cell changes occurred (HW, CATT)
· Option 2. Similar to LTE, applicable accuracy requirements for UE Rx-Tx measurements under cell change (Ericsson)
· For intra-frequency serving cell change, intra-frequency accuracy applies;
· For inter-frequency serving cell change, 
· When the measured inter-frequency becomes a serving carrier frequency: inter-frequency accuracy applies, 
· When the measured inter-frequency remains inter-frequency: inter-frequency accuracy applies, 
· When the measured intra-frequency becomes inter-frequency: inter-frequency accuracy applies.
· Option 3. FFS (QC, Intel, MTK)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#8
	Sub-topic 8-8 Number of samples for Rx-Tx time difference accuracy
Tentative agreements: None
Candidate options:
· Option 1. The number of samples, , used to define the accuracy requirements of Rx-Tx timing difference measurement to be the same as the number of samples used to define the accuracy requirements for RSTD measurements (QC, Intel, CATT, HW, MTK)
· Option 2. Discuss after we see simulation results (Ericsson)
Recommendations for 2nd round:
Further discuss in 2nd round. 



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”



Topic #9: Measurement report mapping
The topic is for remaining issues in report mapping for RSTD and Rx-Tx time difference measurements. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006168

R4-2006170

	Qualcomm Incorporated
	Proposal 2. The relationship between LMF recommended value () and the UE selected value ( to be:

Where  is the positioning layer frequency layer index of all RSTD measurements of the same TRP pair. 
Proposal 3. In FR1,  
Proposal 2. The relationship between LMF recommended value () and the UE selected value ( to be:

Where  is the positioning layer frequency layer index of all Rx-Tx time difference measurements of the same TRP. 
Proposal 3. In FR1,  
Proposal 4. For UE Rx-Tx time difference reporting, signaling of NTA,Offset is not necessary. 

	R4-2006232

R4-2006234

	CATT
	Proposal 1: UE selected parameter k2 is larger than or equal to k1.
Proposal 2: The range of k is {2,3,4,5} in FR1.
Proposal 1: UE selected parameter k2 is larger than or equal to k1.
Proposal 2: The range of k is {2,3,4,5} in FR1.
Proposal 3: UE Rx-Tx time difference report mapping should be independent on NTA_offset and NTA_offset is no need to be signalled to LMF.

	R4-2006304
	MediaTek inc.
	Proposal 4:  k2 >= k1, as long as UE meets the accuracy requirements

	R4-2006556

R4-2006557

	Intel Corporation
	Proposal 5: LMF and UE can choose k1 and k2 independently from {0,1,2,3,4,5}.
Observation 1: NTA_offset will not impact the location estimation in NR if both UE Rx-Tx and gNB Rx-Tx time difference measurement reports are aligned to included it or not.
Proposal 1: Both UE and gNB Rx-Tx timing difference reporting results and table shall be independent on NTA,Offset.

	R4-2007841

R4-2007845

	Huawei, HiSilicon
	Proposal 18: RAN4 not to define relationship between k1 and k2, or separate range of k1/k2 for FR1 and FR2.
Proposal 6: There is no need for UE to signal NTA,Offset to LMF.

	R4-2007945

R4-2007997

	Ericsson
	RSTD:
· Proposal 1: The values for k are within the range [kmin,kmax], where for FR1
· kmin=3,
· kmax=5.
· Proposal 2: No separate table for FR1 are needed. Tables for all k={0,1,2,3,4,5} are specified, but their applicability is clarified in the text.
· Proposal 3: k2 (selected by UE) shall not exceed k1 (configured by LMF).
· Proposal 4. k2 (selected by UE) shall be within [kmin, kmax].
· Proposal 5: For absolute RSTD measurement report mapping, agree on the measurement report mapping tables according to Tables 1 –6.
· Observation: For differential reporting, for all k≠0, the achievable range is smaller than the agreed range [0,8191Tc], and it’s even different depending on k (Option 1 in Tables 7 – 12).
· Proposal 6: Ensure the same range for all k’s, e.g., by increasing the last reporting interval to 8192 for all k’s.
· Proposal 7: Agree on measurement report mapping tables based on the range from 0 to +8192 Tc, according to Tables 7 –12 (Option 2 in the tables).
UE Rx-Tx:
· Proposal #1: Both absolute and differential UE Rx-Tx mappings in FR1 are applicable for 3 ≤ k ≤5.
· Proposal #2: Both absolute and differential UE Rx-Tx mappings in FR2 are applicable for 0 ≤ k ≤5.
· Proposal #3: If any of Rx and Tx components in UE Rx-Tx measurement belong to FR1 then the UE Rx-Tx mapping is applicable for 3 ≤ k ≤5.
· Proposal #4: The UE selected k value shall not exceed timingReportingGranularityFactor configured by the LMF.
· Proposal #5: Differential UE Rx-Tx mapping is defined from 0 to 8192 over all reportable values with uniform granularity of Tc*2k for all values except the largest value in the range.

	R4-2007946

	Ericsson
	Measurement report mapping for RSTD is added

	R4-2007998

	Ericsson
	Absolute UE Rx-Tx Measurement Report Mapping for k=0, 1, 2, 3, 4 and 5
Differential UE Rx-Tx Measurement Report Mapping for k=0, 1, 2, 3, 4 and 5
The mapping is based on the agreements in LS to RAN2 approved in R4-2005845.

	R4-2007949

	Ericsson
	Observation 1: With all equal step sizes, the maximum range [-8175, 8175] solves the bits issue, but the mapping is not fully symmetric for k≥2 and not fully covering the range for all k’s.
Observation 2: To solve the issue in Observation 1, the edge (lowest and highest) intervals for path can be slightly increased for k≥2 to cover up to -8175 and 8175, respectively. No new LS to RAN2 is needed with this approach.
Observation 3: Alternatively to the solution in Observation 2, the range [-8160, 8160], which is a multiple of 32, can be considered, but that would change the number of reports and require an LS to RAN2.
Proposal 1: Agree on Option 2 in Tables 1-6 for implementing in TS 38.133.

	R4-2007950

	Ericsson
	Report mapping for additional path reporting for RSTD is added

	R4-2007951

	Ericsson
	Report mapping for additional path reporting for UE Rx-Tx is added

	R4-2007995

	Ericsson
	· Observation#1: In FR1, gNB configures one of the three possible values of[image: ]which impacts the UE Rx-Tx mapping. 
· Observation#2: [image: ]included in the UE Rx-Tx measurement needs to be eliminated at LMF to accurately estimate UE position. 
· Observation#3: gNB Rx-Tx and UE Rx-Tx measurements are gNB and UE capabilities. Therefore, not all gNB and UE may support gNB Rx-Tx and UE Rx-Tx measurements respectively. 
· Observation#4: It is up to LMF implementation whether to use gNB Rx-Tx and/or UE Rx-Tx measurements for UE positioning. 
· Observation#5: Based on observations # 3 and #4, LMF cannot always cancel out NTA offset by combining gNB Rx-Tx and UE Rx-Tx time difference measurement results.
· Observation #6: LMF needs to be aware of the NTA offset used by the UE for deriving the UE reported UE Rx-Tx measurement value.
· Proposal #1: At least in FR1 the UE signals the information about the NTA offset along with UE Rx-Tx measured value for enabling LMF to derive the reported value.

	R4-2007996

	Ericsson
	LS on impact of NTA offset on UE Rx-Tx time difference measurement


Open issues summary
Sub-topic 9-1 Relation between k1 and k2
The sub-topic is about the relation between UE selected parameter k2 and network recommended value k1. Based on submitted papers, all interested companies have the same proposal for RSTD and Rx-Tx time difference.
· Option 1.  (QC)
·  is the positioning layer frequency layer index of all RSTD measurements of the same TRP pair.
· Option 2. k2 >= k1. (CATT, MTK)
· Option 3. RAN4 not to define relationship between k1 and k2 (Intel, HW)
· Option 4. k2 <= k1 (Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 9-2 Applicable values for k in FR1
Common understanding is that all values {0,1,2,3,4,5} for k are applicable for FR2 
· Option 1. {1,2,3,4,5} (QC)
· Option 2. {2,3,4,5} (CATT)
· Option 3. {0,1,2,3,4,5} (Intel, HW)
· Option 4. {3,4,5} (Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 9-3 Whether signaling of NTA_offset along with Rx-Tx time difference to LMF is needed
· Option 1. No (QC, CATT, HW, Intel)
· Option 2. Yes (Ericsson)
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 9-4 Report mapping for differential RSTD and Rx-Tx time difference
Two mapping tables for k=4 and k=5 are copied from the discussion paper R4-2007945 for illustration of option 1 and option 2.  
· Proposal. Ensure the same range for all k’s, e.g., by increasing the last reporting interval to 8192 for all k’s. Agree on measurement report mapping tables based on the range from 0 to +8192 Tc, according to Tables 7 –12 (Option 2) (Ericsson)
· k=4, resolution 16Tc
	Reported Quantity Value
DIFFRSTD_i
	Option 1:
RSTD,
maximum range [0,8191]
	Option 2:
RSTD,
range [0,8192]
	Unit

	DIFFRSTD_0000
	0  RSTD < 16
	0  RSTD < 16
	Tc

	DIFFRSTD_0001
	16  RSTD < 32
	16  RSTD < 32
	Tc

	DIFFRSTD_0002
	32  RSTD < 48
	32  RSTD < 48
	Tc

	
	
	
	…

	DIFFRSTD_509
	8144  RSTD < 8160
	8144  RSTD < 8160
	Tc

	DIFFRSTD_510
	8160  RSTD < 8176
	8160  RSTD < 8192
	Tc

	DIFFRSTD_511
	8176  RSTD
	8192  RSTD
	Tc


· k=5, resolution 32Tc
	Reported Quantity Value
DIFFRSTD_i
	Option 1:
RSTD,
maximum range [0,8191] for k=0
	Option 2:
RSTD,
range [0,8192]
	Unit

	DIFFRSTD_0000
	0  RSTD < 32
	0  RSTD < 32
	Tc

	DIFFRSTD_0001
	32  RSTD < 64
	32  RSTD < 64
	Tc

	DIFFRSTD_0002
	64  RSTD < 96
	64  RSTD < 96
	Tc

	
	
	
	…

	DIFFRSTD_253
	8096  RSTD < 8128
	8096  RSTD < 8128
	Tc

	DIFFRSTD_254
	8128  RSTD < 8160
	8128  RSTD < 8192
	Tc

	DIFFRSTD_255
	8160  RSTD
	8192  RSTD
	Tc



Recommended WF: Further discussion needed. Collect companies’ views.
Sub-topic 9-5 Report mapping for additional path
Two mapping tables for k=4 and k=5 are copied from the discussion paper R4-2007945 for illustration of option 1 and option 2.  
· Proposal. The edge (lowest and highest) intervals for path can be slightly increased for k≥2 to cover up to -8175 and 8175, respectively. Agree on Option 2 in Tables (Ericsson)
· k=4, resolution 16Tc
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	
	Option 1
	Option 2
	

	path_0000
	path < -8175
	path < -8175
	Tc

	path_0001
	-8175  path < -8159
	-8175  path < -8152
	Tc

	path_0002
	-8159  path < -8143
	-8152  path < -8136
	Tc

	
	
	
	…

	path_511
	-15  path < 1
	-8  path < 8
	Tc

	…
	…
	…
	…

	path_1020
	8129  path < 8145
	8136  path < 8152
	Tc

	path_1021
	8145  path < 8161
	8152  path < 8175
	Tc

	path_1022
	8161  path
	8175  path
	Tc


· k=5, resolution 32Tc
	Reported Quantity Value,
path_i
	Measured Quantity Value,
path
	Unit

	
	Option 1
	Option 2
	

	path_000
	path < -8175
	path < -8175
	Tc

	path_001
	-8175  path < -8143
	-8175  path < -8128
	Tc

	path_002
	-8143  path < -8111
	-8128  path < -8096
	Tc

	
	
	
	…

	path_256
	-15  path < 17
	0  path < 32
	Tc

	…
	…
	…
	…

	path_509
	8081  path < 8113
	8096  path < 8128
	Tc

	path_510
	8113  path < 8145
	8128  path < 8175
	Tc

	path_511
	8145  path
	8175  path
	Tc



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

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

	Ericsson
	Sub-topic 9-1 Relation between k1 and k2
We support option 4. The UE should not use a more coarse mapping than what is configured by the network.
Sub-topic 9-2 Applicable values for k in FR1
We support option 4. Could accept option 2.
Sub-topic 9-3 Whether signaling of NTA offset along with Rx-Tx time difference to LMF is needed
NTA_offset is included (embedded) in the reported UE Rx-Tx time difference measured value. Any one of 3 possible NTA_offset values is configured by gNB in a cell in FR1. Therefore, LMF does not know which NTA_offset is used in the cell where the UE Rx-Tx is measured. Some companies claim LMF can cancel NTA_offset by combining UE Rx-Tx and gNB Rx-Tx; but this is not always possible for several reasons 1)  UE Rx-Tx and gNB Rx-Tx are capabilities i.e. gNB on whose signals UE Rx-Tx is measured may not support gNB Rx-Tx. This means LMF can use only UE Rx-Tx 2) It is up to LMF to decide whether to use UE Rx-Tx and/or gNB Rx-Tx for positioning. It is also claimed by a company that comparison between UE Rx-Tx measured from different cells can eliminate NTA_offset. This is not technically correct and may lead to further error. The reason is that NTA_offset is configured per cell basis. This means UE Rx-Tx measured on cell1 and cell2 may use different NTA_offset. In our view knowledge about NTA_offset in LMF is critical to ensure positioning based on UE Rx-Tx can be accurately estimated by LMF.

Sub-topic 9-4 Report mapping for differential RSTD and Rx-Tx time difference
We prefer option 2 in the tables (last column)
Sub-topic 9-5 Report mapping for additional path
We prefer option 2 in the tables (last column)


	Qualcomm
	Subtopic 9-1:
UE shall meet the accuracy requirements and hence k1 and k2 has to be set according to the PRS BW (which is why  appears in our proposal. But UE does not need to do better than what LMF sets. We cannot agree to option 4.
Subtopic 9-2: 
We can agree to option 1 or option 3.
Subtopic 9-3: 
Option 1.
Subtopic 9-4:
We prefer option 1 first column (in our view, the last entries are not useful anyway)
Subtopic 9-5:
We prefer option 1 first column (addition positive path is even more limited in usage)

	Intel 
	Sub-topic 9-1 Relation between k1 and k2
Support Option 3. This allow maximum UE flexibility (either for power saving or improve accuracy)

Sub-topic 9-2 Applicable values for k in FR1
No strong preference. But regarding to same overhead singling, the much wider range is better. 

Sub-topic 9-3 Whether signaling of NTA offset along with Rx-Tx time difference to LMF is needed
Support Option 1.
Sub-topic 9-4 Report mapping for differential RSTD and Rx-Tx time difference
Prefer Option 1 no any other LS is needed.
Sub-topic 9-5 Report mapping for additional path
Prefer Option 1 no any other LS is needed.


	CATT
	Sub-topic 9-1 Relation between k1 and k2
Based on the definition of k1 and k2, we suggest that UE should choose a granularity k2 larger than or equal to LMF recommended k1. After the analysis, we found the value is decided by UE actually, so the LMF recommended k1 is not very necessary. UE shall report based on the finest granularity it can achieve.
Sub-topic 9-2 Applicable values for k in FR1
Support option 2 or option 3.
Sub-topic 9-3 Whether signaling of NTA offset along with Rx-Tx time difference to LMF is needed
Support option 1. NTA_offset is a constant value and have no impact on measurement accuracy, there is no need to be signaled to LMF.

	Huawei
	Sub-topic 9-1 Relation between k1 and k2
Option 3, but we can also compromise to option 2.
On option 1, we think the upper bound is not needed. The accuracy requirements will be defined depending on BW, and UE has to meet the requirement, and that should be sufficient. Also, what happens if NW configures k1 larger than the proposed upper bound?
Sub-topic 9-2 Applicable values for k in FR1
Option 3, we do not see the clear benefit to have such limits.
Sub-topic 9-3 Whether signaling of NTA offset along with Rx-Tx time difference to LMF is needed
Option 1.
Sub-topic 9-4 Report mapping for differential RSTD and Rx-Tx time difference
Slightly prefer option 1. 32 Tc (9182-8160) is not a big issue for the reporting range of ~4.16us.
Sub-topic 9-5 Report mapping for additional path
Slightly prefer option 1. 30 Tc (8175-8145) is not a big issue for the reporting range of ~4.16us.

	MTK
	Sub-topic 9-1: Support option 2 or option 3. For both options, UE can adjust its k2 as long as accuracy requirements are met
Sub-topic 9-3: Option 1


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2007946
(Ericsson)
	Intel: some contents without agreements so far needs to be updated. 

	
	 CATT: the value range of k and differential reporting range should be aligned with conclusion in this meeting.

	
	Qualcomm: The rules for k2 cannot be agreed. 
Also, for differential reporting, no need to mention the rules again (even if it was agreeable, which is not) since RAN4 already agreed to use the same k2 for differential and absolute. 

	R4-2007998
(Ericsson)
	Company A

	
	Company B

	
	Qualcomm: in addition to comments for 7946, no need to have first absolute and second absolute values and formulating how differential is calculated. We can simply say in table caption that reference is smallest value.

	R4-2007950
(Ericsson)
	Company A

	
	Company B

	
	Qualcomm: same comments as 7946

	
	Huawei: suggest to merge with 7946 as both are for RSTD.

	R4-2007951
(Ericsson)
	Company A

	
	Company B

	
	Qualcomm: same comments as in RSTD CR.

	
	Huawei: suggest to merge with 7998 as both are for Rx-Tx.



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.
	
	Status summary 

	Sub-topic#1
	Sub-topic 9-1 Relation between k1 and k2
Tentative agreements: None
Candidate options:
· Option 1.  (QC)
·  is the positioning layer frequency layer index of all RSTD measurements of the same TRP pair.
· Option 2. k2 >= k1. (CATT, MTK, HW)
· Option 3. RAN4 not to define relationship between k1 and k2 (Intel, HW, MTK)
· Option 4. k2 <= k1 (Ericsson)
· Option 5. UE shall report based on the finest granularity it can achieve (CATT) 
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#1
	Sub-topic 9-2 Applicable values for k in FR1
Tentative agreements: None
Candidate options:
· Option 1. {1,2,3,4,5} (QC)
· Option 2. {2,3,4,5} (CATT, Ericsson)
· Option 3. {0,1,2,3,4,5} (Intel, HW, QC, CATT)
· Option 4. {3,4,5} (Ericsson)
Recommendations for 2nd round:
Check if option 3 is agreeable.

	Sub-topic#1
	Sub-topic 9-3 Whether signaling of NTA offset along with Rx-Tx time difference to LMF is needed
Tentative agreements: None
Candidate options:
· Option 1. No (QC, CATT, HW, Intel, MTK)
· Option 2. Yes (Ericsson)
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#1
	Sub-topic 9-4 Report mapping for differential RSTD and Rx-Tx time difference
Tentative agreements: None
Candidate options:
· Option 1. Allow different ranges for different k values (QC, Intel, HW)
· Option 2. Ensure the same range for all k’s, e.g., by increasing the last reporting interval to 8192 for all k values (Ericsson)
Recommendations for 2nd round:
Check if option 1 is agreeable.

	Sub-topic#1
	Sub-topic 9-5 Report mapping for additional path
Tentative agreements: None
Candidate options:
· Option 1. Allow different ranges for different k values (QC, Intel, HW)
· Option 2. Ensure the same range for all k’s, e.g., by increasing the last reporting interval to +/- 8175 for all k values (Ericsson)
Recommendations for 2nd round:
Check if option 1 is agreeable.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”



Topic #10: Link level simulation 
The topic is for link level simulation assumptions and results for PRS measurement.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006237

	CATT
	So in this paper, we give our suggestions on simulation assumption for TOA measurement based on [2] to evaluate UE Rx-Tx time difference accuracy.

	R4-2007954

	Ericsson
	In this contribution, link-level simulation assumptions for UE Rx-Tx for NR positioning are proposed.

	R4-2006171

	Qualcomm
	In this paper, we present simulation assumptions for UE Rx-Tx time difference measurement. Some of the assumptions are common to RSTD/RSRP link-level simulation assumptions [2].

	R4-2006559

	Intel Corporation
	Observation 1: When UE measuring UE Rx-Tx time difference, the transmission timing shall be perfectly known by UE. 
Proposal 1: The following performance metric are proposed for link-level studies:
•	CDF of UE Rx-Tx time difference estimation error

	R4-2007941

	Ericsson
	· Observation 1: In the studied scenarios, multiple repetitions are very beneficial for small bandwidths, in both FR1 and FR2.
· Observation 2: at least 4 repetitions or comb realizations are needed in the accuracy requirements for small bandwidths.
· Proposal 1: The proposals for RSTD accuracy requirements can be collected according to the format:
	
	Number of comb realizations
(realization=repetition or increased comb size within a slot)

	<FRx, SCS, number of PRBs>
	X


· Proposal 2: The proposals for RSTD accuracy requirements can be collected according to the format:
	FRx, SCS, number of PRBs
	Minimum number of comb realizations

	FR1, 15 kHz, ≤52 PRBs (10 MHz)
	4

	FR1, 15 kHz, ≤104 PRBs (20 MHz)
	2

	FR1, 15 kHz, >104 PRBs
	1

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	4

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	2

	FR1, 30 kHz, ≤272 PRBs (100 MHz)
	1

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	4

	FR2, 120 kHz, >32 PRBs
	1




	R4-2007942

	Ericsson
	· Observation: Multiple repetitions (or more generally comb realizations) provide gains; 16 repetitions are necessary at Es/Iot=-13 dB.
· Proposal 1: The proposals on the number of comb realization for PRS-RSRP accuracy requirements can be collected according to the format:
	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)
	X
	Y
	Z


· Proposal 2: The proposals on the number of comb realization for PRS-RSRP accuracy requirements can be collected according to the format:
	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 10-1 Link level simulation assumption for UE Rx-Tx time difference 
There are 4 papers suggesting the simulation assumption for Rx-Tx time difference. The proposals for many parameters are similar, while the differences are mainly related to following parameters. Interested companies are encouraged to provide views on the following parameters.
· Number of cells (1, 2 or 3)
· Es/Iot side condition for serving/reference cell and neighbor cell
· Number of samples
· Need for assumption on UE location 
· Need for assumption on reference cell and expected RSTD uncertainty
· Whether and how Tx timing error is simulated
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 10-2 Methodology for summarizing RSTD simulation results
· Option 1. The proposals for RSTD accuracy requirements can be collected according to the format (Ericsson)
	FRx, SCS, number of PRBs
	Minimum number of comb realizations

	FR1, 15 kHz, ≤52 PRBs (10 MHz)
	4

	FR1, 15 kHz, ≤104 PRBs (20 MHz)
	2

	FR1, 15 kHz, >104 PRBs
	1

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	4

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	2

	FR1, 30 kHz, ≤272 PRBs (100 MHz)
	1

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	4

	FR2, 120 kHz, >32 PRBs
	1


· Option 2. Other
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 10-3 Methodology for summarizing PRS-RSRP simulation results
· Option 1. The proposals on the number of comb realization for PRS-RSRP accuracy requirements can be collected according to the format (Ericsson)
	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


· Option 2. Other
Recommended WF: Further discussion needed. Collect companies’ views. 

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

	Ericsson
	Sub-topic 10-1 Link level simulation assumption for Rx-Tx time difference 
1 cell is sufficient
Side condition: -3 dB serving cell and -13 dB neighbor cell
Measurement period should be given along with periodicity, repetitions, etc.
Sub-topic 10-2 Methodology for collecting simulation results
Support option 1
Sub-topic 10-3 Methodology for collecting PRS-RSRP simulation results
Support option 1


	Qualcomm
	Subtopic 10-1:
If we configure two cells with different side conditions, the same simulation can be run and give results for both. This manages simulation times better than having 1 cell per simulation and run it twice. 
Side condition is the same side condition as in RSTD. If some companies want to simulate -3 dB, they can also do it. It can be included in the sim assumptions.
UE location is needed to pin down the exact TOA.
Number of samples for deriving CDF is needed to define accuracy requirements.
ExpectedRSTD and uncertainty (which exists even for Rx-Tx) is needed to narrow down the search window.
No need to model Tx timing. This is very complicated and does not align among companies.
Subtopic 10-2:
The new terminology is not clear to us and we cannot agree to option 1.
Subtopic 10-3:
Same comment as 10-2.

	Intel
	Sub-topic 10-1 Link level simulation assumption for Rx-Tx time difference 
Focus on the difference part with the simulation assumption with RSTD, e.g. how to model UE transmission error. In our view, we can take the ideal UE transmission.
Sub-topic 10-2 Methodology for collecting simulation results
In our view, firstly we try to collect the results for all combinations including in the previous assumption as possible. Then we can justify which groups requirements are needed. 
Sub-topic 10-3 Methodology for collecting PRS-RSRP simulation results
Same as 10-2

	CATT
	Sub-topic 10-1 Link level simulation assumption for Rx-Tx time difference 
Number of cells: 2 or 3 cells, at least 1 interference cell is defined
Es/Iot side condition: follow the conclusion of sub-topic 7-2, if no conclusion is reached, [-6,-13dB] and [-3,-10] should both be simulated.
Tx timing: no need to simulated
Sub-topic 10-2 Methodology for collecting simulation results
Don’t agree option 1. It can be collected as number of repetition realization and the side condition should also be represented.
Sub-topic 10-3 Methodology for collecting PRS-RSRP simulation results
Same as sub-topic 10-2, shall be the number of repetition realization

	Huawei
	Sub-topic 10-1 Link level simulation assumption for Rx-Tx time difference 
Suggest to use 3 cells, same as RSTD and RSRP simulation. We do not see particular reason to change the setup, since it will not impact the performance. 3-cell is a valid scenario in deployment, and there is no PRS-to-PRS interference. 
Suggest to use -13dB for FR1 and -10dB for FR2, as we propose to only define one set of conditions. 
Suggest simulate 1 sample same as for RSTD, with different repetitions.   
We not see the need for UE location. For RSTD simulation, the TOAs are also measured and we do not have UE location modeled. 
Suggest to not model Tx timing error.
Sub-topic 10-2 Methodology for collecting simulation results
On option 1, we still need to understand what the target accuracy is when we determine the min number of “comb realizations”. Again, we suggest to have the required number of repetitions or comb realizations as side condition instead of the accuracy requirements. 
Sub-topic 10-3 Methodology for collecting PRS-RSRP simulation results
Same as 10-2.


 
CRs/TPs comments collection

	Sub-topic#1
	Sub-topic 9-1 Relation between k1 and k2
Tentative agreements: None
Candidate options:
· Option 1.  (QC)
·  is the positioning layer frequency layer index of all RSTD measurements of the same TRP pair.
· Option 2. k2 >= k1. (CATT, MTK, HW)
· Option 3. RAN4 not to define relationship between k1 and k2 (Intel, HW, MTK)
· Option 4. k2 <= k1 (Ericsson)
· Option 5. UE shall report based on the finest granularity it can achieve (CATT) 
Recommendations for 2nd round:
Further discuss in 2nd round.


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.
	
	Status summary 

	Sub-topic#1
	Sub-topic 10-1 Link level simulation assumption for Rx-Tx time difference 
Tentative agreements: None
Open issues:
· Number of cells (1, 2 or 3)
· 1 cell (Ericsson)
· 2 cells (QC)
· 2 or 3 cells, at least one interference cell (CATT) 
· 3 cells, same as RSTD
· Es/Iot side condition for serving/reference cell and neighbor cell
· -3 for serving and -13 for neighbor (Ericsson)
· Same as for RSTD (QC, CATT, HW)
· Number of samples
· Needed (Ericsson, QC, HW)
· Need for assumption on UE location 
· Yes (QC)
· No, same as RSTD (HW)
· Need for assumption on reference cell and expected RSTD uncertainty
· Yes (QC)
· Whether and how Tx timing error is simulated
· No (QC, Intel, CATT, HW)
Recommendations for 2nd round:
Revise one of the submitted papers on simulation assumptions, and discuss directly based on the revision. 

	Sub-topic#1
	Sub-topic 10-2 Methodology for collecting RSTD simulation results
Tentative agreements: None
Candidate options:
Proposal for RSTD accuracy requirements to collected according to the format in R4-2007941 
· Option 1: Yes (Ericsson)
· Option 2. No (QC, CATT, HW)
Recommendations for 2nd round:
No further discussion on this sub-topic. Continue the discussion based on sub-topic 3-1 and 8-1.

	Sub-topic#1
	Sub-topic 10-3 Methodology for collecting PRS-RSRP simulation results
Tentative agreements: None
Candidate options:
Proposal for PRS-RSRP accuracy requirements to collected according to the format in R4-2007941 
· Option 1: Yes (Ericsson)
· Option 2. No (QC, CATT, HW)
Recommendations for 2nd round:
No further discussion on this sub-topic. Continue the discussion based on sub-topic 3-1 and 8-1.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



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”



Topic #11: Scheduling restriction and need for measurement gaps
The topic is for whether PRS measurement in FR1 causes scheduling restriction, and the conditions where PRS measurement can be measured without gaps.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006173
	Qualcomm Incorporated
	Proposal 5. RAN4 to introduce a UE capability signalling for scheduling restrictions on PRS symbols in FR1: if enabled, UE does not expect any scheduling restrictions in PRS symbols in FR1. 
Proposal 6a: For FR1 and when PRS is within serving cell active BWP and also the SCS/CP of the positioning frequency layer is same as those of serving cell active BWP, UE shall be able to measure PRS without measurement gap. 
Proposal 6b: Otherwise, UE shall request measurement gaps for PRS measurement and is required to meet the PRS measurement requirements only when it is provided with measurement gaps for PRS measurement.

	R4-2006232
	CATT
	Proposal 9: The restriction should be implemented by NW which means gNB should not configure PRS on the same symbol where SSB is transmitted. But the UE receiving and processing is no need to be restricted.
Proposal 10: in FR1, UE can measure a PRS layer without MG if the following conditions are met, otherwise UE should measure PRS layer with MG.
•	The PRS layer is within UE active BWP, and
•	The SCS of the PRS layer is same as SCS of UE active BWP or UE support mixed SCS, and
•	The CP of the PRS layer is same as CP of UE active BWP
In FR2, the measurement gap is always needed.

	R4-2006306

	MediaTek inc.
	Proposal 5: UE behavior on scheduling restriction in FR1 shall be the same that for FR2, i.e., UE drops PRS if there exist other DL channels

	R4-2006556
	Intel Corporation
	Proposal 6: The scheduling restriction regarding PRS symbols in both FR1 and FR2 is needed.
Observation 5: When measurement gap is needed for PRS measurement shall not rely on FR1/FR2.
Proposal 2: Regarding to the consistent definitions for NR measurement, the intra/inter frequency PRS measurement can be defined as:
	
	Definition
	Need gap or Not

	intra-frequency 
	DL PRS resources of all measured reference/neighbor/serving cells/TRPs have
· same SCS and CP type
· same centre frequency
· same point-A 
· same configured PRS BW
	NO: If BW of PRS to be measured is contained in the active BWP.

	
	
	Yes: If BW of PRS to be measured is not contained in the active BWP.

	inter-frequency 

	DL PRS resources of the measured neighbor/reference/serving cells/TRPs is different in any of
· SCS and CP type
· centre frequency
· point-A 
· configured PRS BW
	Yes





	R4-2007841
	Huawei, HiSilicon
	Proposal 11: PRS measurement should not cause any scheduling restriction. If UE cannot do simultaneous PRS measurement and data reception, PRS should be measured with MG.
Proposal 12: UE should be able to measure a PRS layer without MG if the following conditions are met, otherwise UE is assumed to measure the PRS layer with MG.
-	The PRS layer is in FR1 and within UE active BWP, and
-	The SCS/CP of the PRS layer is same as SCS/CP of UE active BWP, or UE supports mixed numerology between PRS and UE active BWP. 
Proposal 13: RAN4 to define a new UE capability to indicate if UE supports concurrent PRS measurement and data reception in the UE active BWP with a different numerology.

	R4-2007842

	Huawei, HiSilicon
	LS on UE behaviours for concurrent receiving of PRS and DL signal/channel.

	R4-2007944

R4-2007943

	Ericsson
	Proposal 2: Intra/inter-frequency RSTD measurement definitions are as in Table 1. 
	
	Definition
	Need for measurement gaps Note 1

	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
NOTE: for RSTD, the above conditions are met for both reference and the other DL link
	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
NOTE: for RSTD, this applies for at least one of the reference and the other DL link
	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

	NOTE 1: For RSTD configured for a reference link and the other DL link, measurement gaps may be needed for both DL links, for one of the two DL links, or for none of the two DL links, depending for which of the two DL links the conditions are met.


Proposal 3: The need for measurement gaps is determined by whether the measured PRS bandwidth is fully within the active BWP of the UE or not:
· 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
For RSTD configured for a reference link and the other DL link, measurement gaps may be needed for both DL links, for one of the two DL links, or for none of the two DL links, depending for which of the two DL links this condition is met.

Proposal 14: Intra- and inter-frequency UE Rx-Tx measurements are defined according to the table below.
	
		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
	Measured PRS bandwidth is not fully within the active BWP of the UE



Proposal 15: The need for measurement gaps is determined by whether the measured PRS bandwidth is fully within the active BWP of the UE or not:
· 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

	R4-2007117

	Nokia, Nokia Shanghai Bell
	Proposal 1: Apply the RAN1 rule for scheduling restriction of PRS symbols with other DL signals and channels in FR2, also for FR1.


Open issues summary
Sub-topic 11-1 Need for measurement gaps
· Option 1 (Ericsson): The need for measurement gaps is determined by whether the measured PRS bandwidth is fully within the active BWP of the UE or not:
· 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
· Option 1a (Intel): 
· For intra-frequency, same as option 1; 
· For inter-frequency, gap is always needed.
· Option 2 (CATT, QC):
· In FR1, UE can measure a PRS layer without MG if the following conditions are met, otherwise UE should measure PRS layer with MG.
· The PRS layer is within UE active BWP, and
· The SCS of the PRS layer is same as SCS of UE active BWP or UE support mixed SCS, and
· The CP of the PRS layer is same as CP of UE active BWP
· In FR2, the measurement gap is always needed.
· Option 3 (HW): UE should be able to measure a PRS layer without MG if the following conditions are met, otherwise UE is assumed to measure the PRS layer with MG.
· The PRS layer is in FR1 and within UE active BWP, and
· The SCS/CP of the PRS layer is same as SCS/CP of UE active BWP, or UE supports mixed numerology between PRS and UE active BWP. 
· RAN4 to define a new UE capability to indicate if UE supports concurrent PRS measurement and data reception in the UE active BWP with a different numerology.
Recommended WF: Further discussion needed. Collect companies’ views. 
Sub-topic 11-2 Scheduling restriction in FR1
Based on the submitted papers it seems companies referred to different UE behaviours when talking about the term ‘scheduling restriction’, e.g. some companies considered it as interruption to data scheduling due to PRS measurement, some companies considered it as PRS dropping due to data scheduling, while some companies considered it as dropping of PRS measurement due to SSB measurement. Therefore, companies’ views are not listed for this sub-topic, but companies are encouraged to provide comments for the following questions. It is further noted that the issue pf concurrent PRS and RRM measurements are treated in email#217, so it is not considered in this sub-topic.
Scenario to be addressed (from R1-1913522): PRS frequency layer is within UE active BWP, and measurement gap for PRS measurement is not configured.
· Question 1. Based on sub-topic 11-1, if UE cannot measure the PRS frequency layer without measurement gaps, is the UE allowed to cause interruption to DL signals/channels due to PRS measurement in the same symbols?
· Question 2. Based on sub-topic 11-1, if UE cannot measure the PRS frequency layer without measurement gaps, is the UE allowed to drop PRS measurement due to reception of DL signal/channels in the same symbols?
· Question 3. Based on sub-topic 11-1, if UE can measure the PRS frequency layer without measurement gaps, is the UE allowed to cause interruption to DL signals/channels due to PRS measurement in the same symbols?
· Question 4. Based on sub-topic 11-1, if UE can measure the PRS frequency layer without measurement gaps, is the UE allowed to drop PRS measurement due to reception of DL signal/channels in the same symbols?
Recommended WF: Further discussion needed. Collect companies’ views. 
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub-topic 11-1 Need for measurement gaps
Option 1
Sub-topic 11-2 Scheduling restriction in FR1
The UE does not need gaps if the PRS BW is fully within UE active BWP.

	Qualcomm
	Subtopic 11-1
Support option 2. Option 1 disregards the potential SCS/CP difference. We can agree to option 3 if there is consensus to define this new UE capability (which in our view is of lower priority and urgency compared to all the other existing issues).
Subtopic 11-2:
Q1: if UE cannot measure PRS without MG, UE will not measure PRS and hence will not cause interruption to DL signals/channels.
Q2: if UE cannot measure PRS without MG, UE will not measure PRS. So UE will drop PRS.
Q3: if UE can measure PRS without MG, it should be allowed to cause interruptions to other DL signals/channels since processing of PRS and other DL signals/channels in the same symbol should not be required.
Q4: if UE can measure PRS without MG, it should be allowd to drop PRS since processing of PRS and other DL signals/channels in the same symbol should not be required. 
Based on our answers to Q3 and Q4, scheduling of PRS and other DL signals/channels in the same symbol should not be allowed to ensure UE has a well-defined behavior.

	Intel
	Sub-topic 11-1 Need for measurement gaps
Prefer  Option 1a. But if we flatten the definition of intra/inter measurement definition proposed in R4-2006556, Option 1a is quite similar to Opt2(for FR1 at least) and Opt3.  
Sub-topic 11-2 Scheduling restriction in FR1
In order to resolve the problem of PRS measurement colliding with other RRM/DL signal, there are potential two ways : one is PRS measurement with gap, the other is to define the scheduling restriction to RRM/DL signals. So, our understanding is:
Q1: not allowed
Q2: up to which reference signal will be prioritized. In our proposal, PRS can be deprioritized and dropped.  
Q3: not allowed
Q4:  up to which DL signal will be prioritized. 


	CATT
	Sub-topic 11-1 Need for measurement gaps
Support option 2. 
Sub-topic 11-2 Scheduling restriction in FR1
Based on sub-topic, 11-1, if UE can measure PRS without gap, then it has same numerology with active BWP and can receive PRS and other signals simultaneously.

	Huawei
	Sub-topic 11-1 Need for measurement gaps
Option 3. 
We think both the frequency location w.r.t. active BWP and the SCS w.r.t. active BWP needs to be considered. We also suggest to define the new capability which is similar as for SSB measurement. 
Sub-topic 11-2 Scheduling restriction in FR1
Q1: not allowed
Q2: allowed 
Q3: not allowed, in our view, if UE cannot support concurrent reception of serving cell data and PRS, it should request MG for PRS measurement.
Q4: not allowed, in our view, if UE cannot support concurrent reception of serving cell data and PRS, it should request MG for PRS measurement.

	MTK
	Sub-topic 11-1: support option 3
Sub-topic 11-2: Support QC’s view


 
CRs/TPs comments collection

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.
	
	Status summary 

	Sub-topic#1
	Sub-topic 11-1 Need for measurement gaps
Tentative agreements: None
Candidate options:
· Option 1 (Ericsson): The need for measurement gaps is determined by whether the measured PRS bandwidth is fully within the active BWP of the UE or not:
· 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
· Option 1a (Intel): 
· For intra-frequency, same as option 1; 
· For inter-frequency, gap is always needed.
· Option 2 (CATT, QC):
· In FR1, UE can measure a PRS layer without MG if the following conditions are met, otherwise UE should measure PRS layer with MG.
· The PRS layer is within UE active BWP, and
· The SCS of the PRS layer is same as SCS of UE active BWP or UE support mixed SCS, and
· The CP of the PRS layer is same as CP of UE active BWP
· In FR2, the measurement gap is always needed.
· Option 3 (HW, QC, MTK): UE should be able to measure a PRS layer without MG if the following conditions are met, otherwise UE is assumed to measure the PRS layer with MG.
· The PRS layer is in FR1 and within UE active BWP, and
· The SCS/CP of the PRS layer is same as SCS/CP of UE active BWP, or UE supports mixed numerology between PRS and UE active BWP. 
· RAN4 to define a new UE capability to indicate if UE supports concurrent PRS measurement and data reception in the UE active BWP with a different numerology.
Recommendations for 2nd round:
Further discuss in 2nd round.

	Sub-topic#2
	Sub-topic 11-2 Scheduling restriction in FR1
Tentative agreements: None
Candidate options:
Question 1. Based on sub-topic 11-1, if UE cannot measure the PRS frequency layer without measurement gaps, is the UE allowed to cause interruption to DL signals/channels due to PRS measurement in the same symbols?
· No (QC, Intel, HW, MTK)
Question 2. Based on sub-topic 11-1, if UE cannot measure the PRS frequency layer without measurement gaps, is the UE allowed to drop PRS measurement due to reception of DL signal/channels in the same symbols?
· Yes (QC, Intel, HW, MTK)
Question 3. Based on sub-topic 11-1, if UE can measure the PRS frequency layer without measurement gaps, is the UE allowed to cause interruption to DL signals/channels due to PRS measurement in the same symbols?
· Yes (QC, MTK)
· No (Intel, CATT, HW)
Question 4. Based on sub-topic 11-1, if UE can measure the PRS frequency layer without measurement gaps, is the UE allowed to drop PRS measurement due to reception of DL signal/channels in the same symbols?
· Yes (QC, MTK)
· No (CATT, HW)
· Up to which DL signal will be prioritized (Intel)
Recommendations for 2nd round:
Further discuss in 2nd round.



LS for all topics are listed here as well as the simulation assumptions (for approval). All of them are suggested to be return to after 1st round.
	
	
	

	R4-2007996
	LS on impact of NTA offset on UE Rx-Tx time difference measurement
	Ericsson

	R4-2007842
	[draft] reply LS on agreements related to NR Positioning
	Huawei, HiSilicon

	
	
	

	R4-2006237
	Link level simulation assumption for UE RX-Tx time difference
	CATT

	R4-2007954
	Link-level simulation assumptions for UE Rx-Tx
	Ericsson

	R4-2006171
	Link-level simulation assumptions for UE Rx-Tx time difference measurements
	Qualcomm Incorporated

	R4-2006559
	Link-level simulation assumptions for UE Rx-Tx time difference measurement
	Intel Corporation



A new Tdoc for WF is requested for all topics
	
	WF on requirements for RSTD and UE Rx-Tx time difference measurement
	Huawei, HiSilicon



CRs/TPs
CRs for all topics are listed here. All of them are suggested to be return to after 1st round.
	R4-2006560
	CR to TS 38.133: Structure for NR positioning RRM requirements
	Intel Corporation

	R4-2007955
	Positioning measurement accuracy requirements structure in section 10
	Ericsson

	R4-2006561
	CR to TS 38.133: PRS RSTD requirements
	Intel Corporation

	
	
	

	R4-2007958
	Reporting criteria for NR RSTD
	Ericsson

	R4-2007959
	Reporting criteria for NR UE Rx-Tx
	Ericsson

	
	
	

	R4-2007946
	Measurement report mapping for PRS RSTD
	Ericsson

	R4-2007950
	Additional path report mapping for RSTD
	Ericsson

	R4-2007998
	UE Rx-Tx Measurement Report Mapping in NR in 38.133
	Ericsson

	R4-2007951
	Additional path report mapping for UE Rx-Tx
	Ericsson



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”
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