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The scope of this email discussion is UE RRM requirements for NR positioning from the following agenda items:
· AI 7.7.2.1.2 : PRS-RSRP measurements
· AI 7.7.2.1.4 : PRS-RSRP Link level simulation

In providing comments, companies are encouraged to:
· Be concise
· Provide comments on all topics/sub-topics of interest to them
· Ensure that their comments are inserted in the latest version of the document by checking the folder before uploading
· Use “Track changes” to help identify added comments/changes
Topic #1: Measurement period
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009742
	Intel
	Proposal 1 : PRS- RSRP measurement period requirement can be : 
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same be max{T_prsrsrp, T_uerxtxdifference }
· “T_prsrsrp” is the measurement period for PRS RSRP only 
· “T_uerxtxdifference” is the measurement period for UE Rx-Tx time difference depending on both PRS and SRS.
· when configured with RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· when not configured with either UE Rx-Tx or RSTD, the same requirement as RSTD.


	R4-2009846
	CATT
	Proposal 1: 
•	when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same as that of UE Rx-Tx time difference measurement 
•	when configured with RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement 
•    when not configured with either UE Rx-Tx or RSTD, measurement period requirements of RSTD can be reused for PRS-RSRP measurement. 


	R4-2009875
	Qualcomm
	Proposal 2a. When configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements to be the same as that of UE Rx-Tx time difference measurement. 
Proposal 2b. When configured with RSTD, PRS-RSRP measurement period requirements to be the same as that of RSTD measurement.
Proposal 3. When PRS-RSRP is not configured with either UE Rx-Tx time difference or RSTD measurements (i.e, in DL-AoD), the measurement period shall be based on the same formulation as of RSTD. 
· All parameters in RSTD formulation are identical in value for PRS-RSRP measurement except perhaps .


	R4-2011157
	Huawei, HiSilicon
	Proposal 1: Adopt option 1 for the case when PRS-RSRP is configured for DL-TDOA or multi-RTT: the measurement period of PRS-RSRP is determined by that of RSTD and Rx-Tx time difference.
Proposal 2: Reuse the measurement period requirements of RSTD for PRS-RSRP.


	R4-2011359
	Ericsson
	Proposal 12: When measurement gaps are used, the measurement period TPRS-RSRP, without considering the dropped PRS impact, can be determined as:
TPRS-RSRP = ceil(NPRS-RSRP,req / KPRS)  max(TPRS, MGRP)  CSSF  X, 
where:
NPRS-RSRP,req comb patterns are required for a PRS-RSRP measurement to meet the required accuracy,
KPRS is the number of comb patterns within the effective measurement time of a single measurement gap (NOTE: MGL can be longer than one PRS period),
TPRS is the PRS periodicity,
X is FFS (X≥1) related to UE measurement capability.
Proposal 14: If PRS-RSRP is not configured together with any of UE Rx-Tx or RSTD, the PRS-RSRP measurement is defined as TPRS-RSRP.
Proposal 15: If PRS-RSRP is configured together with UE Rx-Tx, then the measurement periods for both measurements are the same and defined as:
max(TPRS-RSRP,TUE Rx-Tx), where TPRS-RSRP and TUE Rx-Tx are the measurement periods for PRS-RSRP and UE Rx-Tx, when configured without other measurements.
Proposal 16: If PRS-RSRP is configured together with RSTD, then the measurement periods for both measurements are defined as:
max(TPRS-RSRP,TRSTD), where TPRS-RSRP and TRSTD are the measurement periods for PRS-RSRP and RSTD, when configured without other measurements.
Proposal 17: The PRS-RSRP measurement period TPRS-RSRP can be extended to compensate for the number of PRS symbols not available at the UE due to their overlap with SSB symbols, at least when the number of the non-available PRS symbols is large and the SSB symbols location is known to the UE.
Proposal 18: The extension amount of TPRS-RSRP can be determined by a scaling factor k and depend on the periodicity of the PRS resource having dropped PRS and the number of dropped PRS symbols in relation to the number of configured PRS symbols within a measurement gap.
Proposal 19: If the number of PRS symbols not available at the UE exceeds an acceptable limit in relation to the number of configured PRS symbols within a measurement gap, the entire measurement can be dropped.



Open issues summary
· Background : in the last meeting, the following agreements were achieved.
Given that PRS-RSRP can be configured in different NR positioning methods, the principle for defining PRS- RSRP measurement period requirement can FFS : 
· Option 1:
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same as that of UE Rx-Tx time difference measurement
· when configured with RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· FFS: when not configured with either UE Rx-Tx or RSTD.
· Option 2:
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same (e.g longest period needed for UE Rx-Tx and for PRS-RSRP without UE Rx-Tx) as that of UE Rx-Tx time difference measurement
· when configured with RSTD, PRS-RSRP measurement period requirements can be same (e.g., the longest period needed for RSTD and for PRS-RSRP without RSTD) as that of RSTD measurement
· FFS: when not configured with either UE Rx-Tx or RSTD.
Companies views on this issue can be leveraged from the same discussion on PRS-RSTD measurement period. 

Sub-topic 1-1 Principles for defining measurement period for PRS RSRP
Can the same principals in the definition of PRS-RSTD measurement period be applicable to PRS-RSRP measurement period?
· Option 1: (CATT, Huawei, Intel, Qualcomm, Oppo, MTK)
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same as that of UE Rx-Tx time difference measurement
· when configured with RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· when not configured with either UE Rx-Tx or RSTD, measurement period requirements of RSTD can be reused for PRS-RSRP measurement.
· Option 1a: (Intel)
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be 
· max{T_prsrsrp, T_uerxtxdifference }
· “T_prsrsrp” is the measurement period for PRS RSRP only 
· “T_uerxtxdifference” is the measurement period for UE Rx-Tx time difference depending on both PRS and SRS.
· when configured with RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· when not configured with either UE Rx-Tx or RSTD, measurement period requirements of RSTD can be reused for PRS-RSRP measurement.
· Option 1b: (Qualcomm, Oppo, MTK, CATT)
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same as that of UE Rx-Tx time difference measurement
· when configured with RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· When PRS-RSRP is not configured with either UE Rx-Tx time difference or RSTD measurements (i.e, in DL-AoD), the measurement period shall be based on the same formulation as of RSTD. 
· All parameters in RSTD formulation are identical in value for PRS-RSRP measurement except perhaps .

· Option 2: (Ericsson)
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be: 
·  max(TPRS-RSRP,TUE Rx-Tx), where TPRS-RSRP and TUE Rx-Tx are the measurement periods for PRS-RSRP and UE Rx-Tx, when configured without other measurements
· when configured with RSTD, PRS-RSRP measurement period requirements can be : 
· max(TPRS-RSRP,TRSTD), where TPRS-RSRP and TRSTD are the measurement periods for PRS-RSRP and RSTD, when configured without other measurements
· If PRS-RSRP is not configured together with any of UE Rx-Tx or RSTD, the PRS-RSRP measurement is defined as TPRS-RSRP (e.g., TPRS-RSRP = ceil(NPRS-RSRP,req / KPRS)  max(TPRS, MGRP)  CSSF  X)
Recommended WF: Further discussion needed. Collect companies’ views.  

 
Sub-topic 1-2 Measurement period for PRS-RSRP
· Option 1 (Ericsson):
· When measurement gaps are used, the measurement period TPRS-RSRP, without considering the dropped PRS impact, can be determined as:
· TPRS-RSRP = ceil(NPRS-RSRP,req / KPRS)  max(TPRS, MGRP)  CSSF  X, 
where:
· NPRS-RSRP,req comb patterns are required for a PRS-RSRP measurement to meet the required accuracy,
· KPRS is the number of comb patterns within the effective measurement time of a single measurement gap (NOTE: MGL can be longer than one PRS period),
· TPRS is the PRS periodicity,
· X is FFS (X≥1) related to UE measurement capability.
Recommended WF: Discuss option 1 [has nothing to do with 1-1, since the PRS-RSRP measurement period needs to be decided anyway].
[bookmark: _Hlk48377572]Sub-topic 1-3 Measurement period extension to compensate for the dropped PRS symbols
· Option 1 (Ericsson):
· The PRS-RSRP measurement period TPRS-RSRP can be extended to compensate for the number of PRS symbols not available at the UE due to their overlap with SSB symbols, at least when the number of the non-available PRS symbols is large and the SSB symbols location is known to the UE.
· The extension amount of TPRS-RSRP can be determined by a scaling factor k and depend on the periodicity of the PRS resource having dropped PRS and the number of dropped PRS symbols in relation to the number of configured PRS symbols within a measurement gap.
· If the number of PRS symbols not available at the UE exceeds an acceptable limit in relation to the number of configured PRS symbols within a measurement gap, the entire measurement can be dropped.
· Option 2 (Ericsson): The same PRS-RSRP measurement period requirement shall be met, regardless of whether some of the PRS-RSRP symbols are dropped or not during this measurement period.
Recommended WF: Further discussion needed. Collect companies’ views
Companies views’ collection for 1st round 
Open issues 	
	Company
	Comments

	Ericsson
	Sub-topic 1-1: option 2, because the UE has to meet the requirements for both measurements, when configured with two measurement types (e.g. PRS-RSRP is configured together with UE Rx-Tx) and we anyway need to define separate measurement periods for PRS-RSRP (TPRS-RSRP), RSTD (TRSTD), and UE Rx-Tx (TUERxTx) for the cases when these measurements are configured without other measurements.
Sub-topic 1-2: option1. The PRS-RSRP measurement period needs to be decided at least for the case when PRS-RSRP is not configured with other measurements, regardless of the outcome on sub-topic 1-1.
Sub-topic 1-3: option 1. If Option 1 is not agreeable, then the following clarification is needed in the requirements:
· Option 2: The same PRS-RSRP measurement period requirement shall be met, regardless of whether some of the PRS-RSRP symbols are dropped or not during this measurement period.

	Intel
	Sub-topic 1-1 Principles for defining measurement period for PRS RSRP
Option 1,1a, 1b are fine for us. To Ericsson, for option 2, the similar discussion in Topic 6 can be founded. But the view for Topic 6 is a little bit contradicted with these for Topic 1-1. 
For Option 2, why is the measurement delay for PRS RSRP is different with PRS RSTD if the reference signal is identical. The measurement delay of both PRS RSRP and PRS RSTD are completely up to the availability of  PRS reference signal and UE’s processing capability, which are completely same for these two measurements indeed from UE perspective. 

Sub-topic 1-2 Measurement period for PRS-RSRP
To be discussed after the conclusion on subtopic 1-1
Sub-topic 1-3 Measurement period extension to compensate for the dropped PRS symbols
To be discussed after the conclusion on subtopic 1-1. Can leverage the same rules for RSTD or UE Rx-Tx time difference. 


	Huawei
	1-1:
We support option 1. 
For option 1a, we do not see why Rx-Tx should be different from RSTD.
For option 2b, we understand before PRS-RSRP measurement, UE anyway has to measure the RSTD to get the timing of the neighbor TRP, so the number of samples should be same as (if not larger than) that for RSTD.
For option 2, we understand when PRS-RSRP is measured together with RSTD or UE Rx-Tx, PRS-RSRP mainly serves as quality indicator, and it should not impact the measurement period of the main measurement.
1-2:
In our view, PRS-RSRP measurement period should follow the same requirements as for RSTD, which is discussed in email 215. We do not see the necessity to repeat the discussion here. 
Technically, we do not agree with option 1 (please refer to our comments for topic 2 for email 215).
1-3:
We do not agree with option 1 or option 2. The same issue is discussed for RSTD measurement period in sub-topic 2-10 in email 215, and our view is that measurement period is to be defined for cases when PRS occasions are not dropped.

	Qualcomm
	Subtopic 1-1:
We can support option 1 or option 1b. We agree with Huawei’s comment that PRS-RSRP is merely a quality indicator and should not dictate the measurement period when configured with RSTD or UE Rx-Tx measurements. We do not agree to option 1a or option 2.
Subtopic 1-2: 
PRS-RSRP measurement period should follow the same rules as in RSTD or UE Rx-Tx which is being discussed in email thread #215. Option 1 is technically incorrect and not agreeable.
Subtopic 1-3: this issue is being discussed in email thread #215. Neither option 1 not option 2 is agreeable. 

	OPPO
	Sub-topic 1-1 Principles for defining measurement period for PRS RSRP
· Both option 1 and option 1b are fine to us. When PRS-RSRP is configured with UE Rx-Tx time difference or RSTD measurement, PRS-RSRP measurement is just used as optional assistant information and what matters to the positioning performance is the Rx-Tx time difference or RSTD. No strong motivation to consider PRS-RSRP measurement for measurement period in these situations. When PRS-RSRP is not configured together with any of UE Rx-Tx or RSTD, we think the same principle of RSTD measurement period can be applicable, e.g. formula. Whether to change the value of some parameters e.g. needs further simulation and discussion, and the values of RSTD could be used as a starting point at this stage. 
Sub-topic 1-2 Measurement period for PRS-RSRP
· Cannot agree with option 1. Measurement period should be agnostic to PRS comb pattern.
Sub-topic 1-3 Measurement period extension to compensate for the dropped PRS symbols
· It is noticed that similar issue exists for RSTD measurement, and the following two options were discussed in the last meeting but no conscious reached. The same solution for RSTD could be reused for RSRP. We can postpone this discussion after that of RSTD. 
Extension of measurement period due to dropped PRS occasions being unavailable 
· Option 1. Yes
· Option 2. No, measurement period will be defined for cases when PRS occasions are not dropped for any reason


	MTK
	Sub-topic 1-1: We support option 1 and option 1b (in our view these two options are the same)
Sub-topic 1-2: If option 1 in sub-topic 1 is agreed, then there is no need to discuss this topic. We suggest to defer this discussion and try to reach agreement on RSTD measurement period first.
Sub-topic 1-3: Same view as QC

	CATT
	Sub-topic 1-1 Principles for defining measurement period for PRS RSRP
Option 1 and option 1b is fine to us. When the PRS-RSRP measurement is configured with RSTD/UE Rx-Tx time difference, it is just used as assistance data. The measurement delay for positioning should not be expanded due to the assistance data which are not critical. 
Sub-topic 1-2 Measurement period for PRS-RSRP
As commented in 1-1, the measurement period for PRS-RSRP configured alone should use same formula as RSTD measurement. 
Sub-topic 1-3 Measurement period extension to compensate for the dropped PRS symbols
Same principle as RSTD measurement should be used.


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2011158 (Huawei, Hi Silicon)
	Ericsson: The CR is not based on the agreements, will have to be revised to align with the discussion and agreements

	
	Intel: the updated version according to the agreements in this meeting is necessary. 

	
	Huawei: the CR can be updated based on outcomes of the email discussion.

	
	

	
	

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#1-1
	Principles for defining measurement period for PRS RSRP 
Tentative agreements:
Candidate options:
Currently the proponent of Option 1a and 1b can compromise to Option 1, so there are only two proposals to be discussed (Option 1 and 2).  
· Option 1: (CATT, Huawei, Intel, Qualcomm, Oppo, MTK)
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same as that of UE Rx-Tx time difference measurement
· when configured with RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· when not configured with either UE Rx-Tx or RSTD, measurement period requirements of RSTD can be reused for PRS-RSRP measurement.
· Option 2: (Ericsson)
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be: 
·  max(TPRS-RSRP,TUE Rx-Tx), where TPRS-RSRP and TUE Rx-Tx are the measurement periods for PRS-RSRP and UE Rx-Tx, when configured without other measurements
· when configured with RSTD, PRS-RSRP measurement period requirements can be : 
· max(TPRS-RSRP,TRSTD), where TPRS-RSRP and TRSTD are the measurement periods for PRS-RSRP and RSTD, when configured without other measurements
· If PRS-RSRP is not configured together with any of UE Rx-Tx or RSTD, the PRS-RSRP measurement is defined as TPRS-RSRP (e.g., TPRS-RSRP = ceil(NPRS-RSRP,req / KPRS)  max(TPRS, MGRP)  CSSF  X)


Recommendations for 2nd round: 
Can be further discussed in 2nd round. 
And to check the following majorities’ view can be agreeable?
“The principle to define measurement period of PRS RSRP can be:
· when configured with UE Rx-Tx time difference, PRS-RSRP measurement period requirements can be same as that of UE Rx-Tx time difference measurement
· when configured with RSTD, PRS-RSRP measurement period requirements can be same as that of RSTD measurement
· when not configured with either UE Rx-Tx or RSTD, measurement period requirements of RSTD can be reused for PRS-RSRP measurement. 
Then PRS RSRP measurement period requirements can reuse the conclusion of topic 2 and 3 in [96e][215] email discussion.”

	Sub-topic#1-2
	Measurement period for PRS-RSRP 
Tentative agreements: 
Candidate options:
· Option 1 (Ericsson):
· When measurement gaps are used, the measurement period TPRS-RSRP, without considering the dropped PRS impact, can be determined as:
· TPRS-RSRP = ceil(NPRS-RSRP,req / KPRS)  max(TPRS, MGRP)  CSSF  X, 
where:
· NPRS-RSRP,req comb patterns are required for a PRS-RSRP measurement to meet the required accuracy,
· KPRS is the number of comb patterns within the effective measurement time of a single measurement gap (NOTE: MGL can be longer than one PRS period),
· TPRS is the PRS periodicity,
· X is FFS (X≥1) related to UE measurement capability
· Option 2 (Huawei, Qualcomm, OPPO, MTK, CATT, Intel):  No need the separate discussion on PRS RSRP measurement period itself.
Recommendations for 2nd round:
According to the majorities’ view, RAN4 need not to further discuss PRS RSRP measurement period separately, which can leverage the conclusion from topic 2 and 3 in [96e][215]

	Sub-topic#1-3
	Measurement period extension to compensate for the dropped PRS symbols
Tentative agreements: None
Candidate options:
· Option 1 (Ericsson):
· The PRS-RSRP measurement period TPRS-RSRP can be extended to compensate for the number of PRS symbols not available at the UE due to their overlap with SSB symbols, at least when the number of the non-available PRS symbols is large and the SSB symbols location is known to the UE.
· The extension amount of TPRS-RSRP can be determined by a scaling factor k and depend on the periodicity of the PRS resource having dropped PRS and the number of dropped PRS symbols in relation to the number of configured PRS symbols within a measurement gap.
· If the number of PRS symbols not available at the UE exceeds an acceptable limit in relation to the number of configured PRS symbols within a measurement gap, the entire measurement can be dropped.
· Option 2 (Ericsson): The same PRS-RSRP measurement period requirement shall be met, regardless of whether some of the PRS-RSRP symbols are dropped or not during this measurement period.
· Option 3 (Huawei, Qualcomm, OPPO, MTK, CATT, Intel):  Similar issue will be treated in subtopic 2-10 in [96e][215], RAN4 need not the separate discussion for PRS RSRP measurement period itself.

Recommendations for 2nd round: 
According to the majorities’ view, RAN4 need not to this issue for  PRS RSRP measurement separately, which can leverage the conclusion from topic 2-10 in [96e][215]

	
	


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

	R4-2011158 (Huawei, Hi Silicon)
	To be revised




Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#1-1 Principles for defining measurement period for PRS RSRP
[Moderator Notes:
From the latest comments from Ericsson, Ericsson can accept Option 1 if keep =TBD?  Since this is last meeting for core part, such open issue can’t be acceptable. So could we compromise to Option 1 with the additional clarification below.
“The exact number of required samples for a successful PRS-RSRP measurement report can be same as that of for RSTD or UE Rx-Tx. If  any issues identified for this number during the performance part (e.g. the lager number is needed to grantee the correct PRS RSRP measurement) RAN4 can revise this number absolutely.”
Please companies to consider this compromised option as well. 
]
	Company
	Comments

	Ericsson
	Option 2, because otherwise the usefulness/reliability of PRS-RSRP measurements is questionable. PRS-RSRP measurements are not best-effort and therefore have to meet measurement and accuracy requirements. In some cases, based on simulations, the number of required samples for PRS-RSRP is larger than for RSTD or UE Rx-Tx, therefore the max-approach has to be applied.
For PRS-RSRP only case, TPRS-RSRP can be defined based on a similar formula as for RSTD or UE Rx-Tx, e.g., as below. For RSTD and UE Rx-Tx, thus would only be  and , respectively, instead of .
TPRS-RSRP,i=
 , 
where
· =1 for FR1. For FR2, =8 when QCL info is not provided or when QCL info is provided for the different PRS overlapping in time on the same frequency layer; otherwise =1.
· =TBD (<=4, the exact number(s) can be decided during the performance part)
· =Ti (in our view, Ti includes already the PRS symbols as well so no need to add the time with PRS symbols)
· Nproc,i=
·  is the duration of configured DL-PRS symbols in units of ms during T ms
· : duration of DL-PRS symbol in units of ms a UE can process every T ms assuming maximum DL-PRS bandwidth in MHz, corresponds to durationOfPRS-Processing in 37.355
·  the number of configured PRS resources in a slot
· : number of DL PRS resources that UE can process in a slot (up to 64), corresponds to maxNumOfDL-PRS-ResProcessedPerSlot in 37.355


	MTK
	Agree with the recommend WF

	Intel
	Agree with the recommend WF based on majority view. 

	Huawei
	We support the recommended WF. 
On option 2, it is undesirable to prolong the RSTD or Rx-Tx measurement period due to configuration of PRS-RSRP measurement (which serves as quality indicator). 
We actually share similar view as CATT’s comments in the first round, i.e. the same Nsample can be applied for RSTD/Rx-Tx and PRS-RSRP, so the issue does not exist. 

	Qualcomm
	We support option 1 and share the same view as Huawei. It is unreasonable to prolong the measurement period for obtaining an auxiliary quality indicator. 

	CATT
	Fine with the recommended WF. And share the same view as HUAWEI and QC that the measurement period of RSTD/UE Rx-Tx time difference should not be prolonged due to assistance measurement. 



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

	R4-2012263 
	Agreeable 

	R4-2011158
	Return to

	
	



Topic #2: Measurement capability for PRS RSRP
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009846
	CATT
	Proposal 2: RAN4 shall not define minimum measurement capability in terms of number of PRS layers, TRPs, resource sets and resources that UE shall be able to measure. 


	R4-2009875
	Qualcomm
	Observation 1. Minimum capabilities defined in RAN1 are more than sufficient to make DL-TDOA, multi-RTT, or DL-AoD work in any scenario.
Proposal 1. RAN4 to not define a minimum value for number of PRS-RSRP measurements that UE shall be capable of reporting. 


	R4-2011157
	Huawei, HiSilicon
	Proposal 3: RAN4 not to define any measurement capability requirements for PRS measurement.


	R4-2011359
	Ericsson
	Proposal 13: During the PRS-RSRP measurement period TPRS-RSRP specified in TS 38.133, the UE shall be able to perform PRS-RSRP 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 2-1 Whether RAN4 should define minimum capability
Based on agreements in RAN1, multiple capability signaling (X1, X2, …, X7) are provisioned. The issue is whether RAN4 should define a minimum capability requirement for any of the X1, X2, …, X7.
· Option 1. RAN4 not to define measurement capability in terms of number of PRS layers, TRPs, resource sets and resources that UE shall be able to measure (CATT, Qualcomm, Huawei,Intel, MTK, Oppo).
· Option 2: During the PRS-RSRP measurement period TPRS-RSRP specified in TS 38.133, the UE shall be able to perform PRS-RSRP 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) (Ericsson)
· Option 3: During the PRS-RSRP measurement period TPRS-RSRP specified in TS 38.133, the UE shall be able to perform PRS-RSRP measurements for up to MTRP TRPs per carrier frequency (MTRP=TBD) and up to Mf carrier frequencies (Mf=TBD)
Recommended WF: Further discussion needed. Collect companies’ views

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

	Ericsson
	Sub-topic 2-1: Option 2 or at least we need to specify the number of TRPs and frequency layers to measure (added as option 3). The term “capability” may be a bit confusing in this discussion. Like for positioning measurements in LTE, in measurement requirements we have to clarify for how many TRPs etc. the requirements apply. The number can be the same or smaller than the supported signaling. 

	Intel
	Sub-topic 2-1 Whether RAN4 should define minimum capability
Support Option 1.  The reasoning for this is same as for the same issue for RSTD in [215]
And for the Option 3 added by Ericsson, for positioning measurement which are based on positioning frequency layer, the maximum TRPs per frequency layer supported by UE (X1=4) is already defined by RAN1 . What’s the difference between them (X1 vs Mf)?

	Huawei
	2-1:
We support option 1. We do not much point for RAN4 to repeat the UE reported capability. 

	Qualcomm
	Subtopic 2-1:
Support option 1. RAN1 capability signaling is very comprehensive and no further work in RAN4 is required.

	OPPO
	Sub-topic 2-1 Whether RAN4 should define minimum capability:
· Support option 1.  There is no need to redundantly define capabilities in RAN4.

	MTK
	Sub-topic 2-1: Support option 1

	CATT
	Support option 1. The capability defined in RAN1 is enough and no need to discuss repeatedly in RAN4.


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	
	

	
	

	
	

	
	




Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#2-1
	Whether RAN4 should define minimum capability 
Tentative agreements: 
Candidate options:
· Option 1. (CATT, Qualcomm, Huawei, Intel, MTK, OPPO)
· RAN4 not to define measurement capability in terms of number of PRS layers, TRPs, resource sets and resources that UE shall be able to measure.
· Option 2 (Ericsson):
· During the PRS-RSRP measurement period TPRS-RSRP specified in TS 38.133, the UE shall be able to perform PRS-RSRP 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) 
· Option 3 (Ericsson): 
· During the PRS-RSRP measurement period TPRS-RSRP specified in TS 38.133, the UE shall be able to perform PRS-RSRP measurements for up to MTRP TRPs per carrier frequency (MTRP=TBD) and up to Mf carrier frequencies (Mf=TBD)

Recommendations for 2nd round: 
According to the majorities’ view, the minimum capability for PRS RSRP report can be covered by RAN1’s capability defined. So RAN4 need not to define measurement capability in terms of number of PRS layers, TRPs, resource sets and resources that UE shall be able to measure.

	
	


CRs/TPs
	[bookmark: _Hlk42101929]CR/TP number
	CRs/TPs Status update recommendation  

	
	



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

	Company
	Comments

	Ericsson
	Even if RAN4 does not specify own numbers, we still need to provide reference in 38.133 for the RAN2 capability numbers to make it clear for which number of layers, TRPs, etc. the requirements apply. 

	MTK
	Agree with the recommend WF

	Intel
	Agree with the recommend WF based on majority view. 

	Huawei
	We support the recommended WF. 
On Ericsson suggestion, we are open to make a reference in 38.133 to the capabilities defined by RAN2 spec.

	Qualcomm
	Agree with recommended WF. 

	CATT
	Support the recommended WF.  




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

	R4-2012263 
	Agreeable 

	
	



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

	R4-2009742
	Intel
	Proposal 4: For PRS RSRP measurement in DL DoA positioning method, the side condition shall be applicable the neighbor cells/TRPs only.


	R4-2009846
	CATT
	Proposal 3: The side condition of PRS RSRP can be specified for both serving cell/TRP and neighbor cell/TRPs. The value is -6dB for serving cell and -13dB for neighbour cell. 


	R4-2009875
	Qualcomm
	Proposal 6. On PRS-RSRP side conditions:
a. Serving cell side condition is not needed
b. Reference cell side condition is not needed but if strong views exists on its presence, it shall be the same as PRS-RSTD reference cell side condition for all positioning methods.


	R4-2010204
	MTK
	Proposal 3: 
   - No need to define side condition for serving cell
   - Reference cell: Same as that for the reference cell in PRS-RSTD


	R4-2011157
	Huawei, HiSilicon
	Proposal 4: Adopt option 2 for side conditions for PRS-RSRP measurement: defined for neighbour cell/TRPs only.


	R4-2011359
	Ericsson
	Proposal 1: No need to further discuss neighbor TRP side conditions for PRS-RSRP in DL-AoD (it was earlier agreed that they are the same as for RSTD, e.g., in [4] or in [8]).
Proposal 2: Serving cell/TRP side conditions are specified for PRS-RSRP for DL-AoD.
· Serving TRP side condition is -3 dB.



Open issues summary
Sub-topic 3-1 Side conditions for PRS-RSRP for DL-AoD
[Moderator : PRS RSRP side condition to be FFS in this meeting is for the measurement in DL-AoD positioning method only. ]
· Option 1a (Ericsson): 
· Serving cell/TRP side conditions are specified for PRS-RSRP for DL-AoD.
· Serving TRP side condition is -3 dB
· No need to further discuss neighbor TRP side conditions for PRS-RSRP in DL-AoD (it was earlier agreed that they are the same as for RSTD, e.g., in [4] or in [8]).
· Option 1b (CATT)
· The side condition of PRS RSRP can be specified for both serving cell/TRP and neighbor cell/TRPs. 
· -6dB for serving cell 
· -13dB for neighbour cell.
· Option 2(Qualcomm, MTK)
· Serving cell side condition is not needed
· Reference cell side condition  can be the same as PRS-RSTD reference cell side condition for all positioning methods
· Option 3 ( Intel, Huawei, Qualcomm)
· Define for the neighbour cell/TRPs only (which was agreed in R4#95e).
Recommended WF: Further discussion needed. Collect companies’ views

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

	Ericsson
	Sub-topic 3-1: Option 1a. Defining only side conditions for neighbor cells will lead to the worst-case requirements, poor measurement quality, and in the end will result in no practical use of these measurements which hopefully is not what companies want here.

	Intel
	As PRS RSRP measurement in DL-AoD can be performed for the non-serving cell only, the measurement on the serving cell can be absent. So it is not necessary to define any side condition regarding to serving/non-serving cell. 

	Huawei
	3-1:
We support option 3. In our view it is sufficient to define side conditions for neighbor cell only, as this is what the accuracy requirements will be based on. 
We can also accept option 2 to define side condition for reference cell because reference cell is anyway present and used to obtain the timing reference. 

	Qualcomm
	Either option 2 or option 3 is fine with us. We cannot support options 1a or 1b as it leads to segmentation of multi-RTT positioning technique to single-RTT (serving cell only) and multi-RTT which is not the intention of other working groups in this work item. 

	MTK
	Sub-topic 3-1: Support option 2. The reason is the same view as HW: reference cell is anyway present and used to obtain the timing reference.

	CATT
	Support option 1b. There is no reference cell in PRS-RSRP measurement. Agree that the side condition of neighbor cell has been agreed in previous meeting and only the side condition of serving cell is needed to be discussed. 

	
	


 
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#3-1
	Set of side conditions for PRS-RSRP  for DL-AoD
Tentative agreements:
·  No need to further discuss neighbor TRP side conditions for PRS-RSRP in DL-AoD (it was earlier agreed that they are the same as for RSTD, e.g., in [4] or in [8]).
Candidate options: 

· Option 1a (Ericsson): 
· Serving cell/TRP side conditions are specified for PRS-RSRP for DL-AoD.
· Serving TRP side condition is -3 dB
· Option 1b (CATT)
· The side condition of PRS RSRP can be specified for both serving cell/TRP and neighbor cell/TRPs. 
· -6dB for serving cell 
· Option 2(Qualcomm, MTK)
· Serving cell side condition is not needed
· Reference cell side condition  can be the same as PRS-RSTD reference cell side condition for all positioning methods
· Option 3 ( Intel, Huawei, Qualcomm)
· Define for the neighbour cell/TRPs only (which was agreed in R4#95e).

Recommendations for 2nd round: 
can be FFS




Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#3-1 Set of side conditions for PRS-RSRP 
	Company
	Comments

	Ericsson
	The side conditions are needed for those cases for which PRS-RSRP are reported.
Option 3 is not acceptable.
But, as a compromise, we are Ok to have serving cell and reference cell side conditions (though reference cell is not really a part of the measurements, unlike for RSTD).

	MTK
	Support option 2. The reason is the same view as HW: reference cell is anyway present and used to obtain the timing reference.

	Intel
	Support Option 3. 

	Huawei
	We can support option 2 and option 3.

	Qualcomm
	Support option 2 or option 3. 

	CATT
	Support option 1b. 



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

	R4-2012263 
	Agreeable 



Topic #4: Accuracy requirements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009742
	Intel
	Proposal 2: PRS RSRP accuracy requirements can be based on single sample including resource repetitions within a PRS occasion.
Proposal 3: Define both absolute and relative accuracy requirements.
Proposal 3a: Define relative accuracy requirements in Rel16 with higher priority.


	R4-2009846
	CATT
	Proposal 4: One sample means one PRS occasion which includes the repetition of PRS resources. 
Proposal 5: The accuracy requirements of PRS-RSP measurement is defined based on 1 sample. 


	R4-2009875
	Qualcomm
	Proposal 4. PRS-RSRP measurement accuracy requirements to be defined using samples from only one PRS resource occasion.  
· Definition of a PRS resource “occasion” is the same as that in PRS-RSTD measurement. 
Observation 1. In DL-AoD positioning method, differential PRS-RSRP measurement is used for positioning calculation. In multi-RTT or DL-TDOA with PRS-RSRP used as a weighting factor for other timing related measurements, differential RSRP serves the purpose and there is no need to have absolute PRS-RSRP requirements. 
Proposal 5. RAN4 to define only differential measurement accuracy requirements for PRS-RSRP.


	R4-2010204
	MTK
	Proposal 1: No need to define absolute PRS-RSRP accuracy requirements
Proposal 2: RAN4 to define relative accuracy requirements for PRS-RSRP 


	R4-2011157
	Huawei, HiSilicon
	Proposal 5: PRS-RSRP accuracy requirements are defined based on single shot measurement.
Proposal 6: Adopt option 2 or option 3 for defining PRS-RSRP accuracy requirements: define relative accuracy only, or define both absolute and relative accuracy.


	R4-2011359
	Ericsson
	Observation 1: There must be absolute accuracy requirements defined for PRS-RSRP.
Observation 2: The UE performs absolute measurements and applies differential to them reporting, so no need in relative measurement accuracy requirements, since relative measurements are not performed by the UE.
Proposal 6: At least the absolute accuracy requirements for PRS-RSRP are defined.
Proposal 7: FFS the need to define relative accuracy requirements for PRS-RSRP
Observation 3: There is a big range of the number of PRS symbols which can be available within each PRS periodicity Tper, depending on the configuration:
· For comb-2: from 2 symbols (1 pattern in slot and no repetitions) up to 384 symbols (2 symbols of one comb-2 pattern  6 comb patterns within a slot  32 slot repetitions)
· For comb-12: from 12 symbols (1 pattern in slot and no repetitions) up to 384 symbols (12 symbols of one comb-12 pattern  32 slot repetitions)
	FRx, SCS, number of PRBs
	Minimum number of comb patterns, NPRS-RSRP,req

	
	Es/Iot≥-3
	Es/Iot≥-6
	Es/Iot≥-13

	FR1, 15 kHz, ≤52 PRBs (10 MHz)
	
	
	

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

	FR1, 15 kHz, >104 PRBs
	
	
	

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	
	
	

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	
	
	

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

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	
	
	

	FR2, 120 kHz, >32 PRBs
	
	
	


Proposal 8: The UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot.
Proposal 9: The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
Table 1: An example template for minimum number of comb patterns to meet the accuracy requirements:

Proposal 10: The minimum numbers of comb patterns for different configurations of <FR, SCS, BW>, based on the simulation results in [9].
Table 2: Minimum number of comb patterns to meet the accuracy requirements [9]
	FRx, SCS, number of PRBs
	Minimum number of comb patterns, NPRS-RSRP,req

	
	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 4-1 Number of samples for accuracy requirements
· Option 1. single sample including resource repetitions within a PRS occasion (Intel,CATT, Qualcomm, Huawei)
· Option 2: (Ericsson)
· Since there is a big range (from 2 to 384 symbols) of the number of PRS symbols which can be available within each PRS periodicity Tper depending on the configuration, the UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot.
· The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
· Considering that the two closest repetitions within the same PRS period can be separated by up to 32 slots and the number of repetitions can be up to 32, do not define the term “PRS positioning”; or, alternatively, define PRS occasion as one PRS pattern in time.
· The minimum numbers of comb patterns for different configurations of <FR, SCS, BW>, based on the simulation results in [9].
Table 2: Minimum number of comb patterns to meet the accuracy requirements [9]
	FRx, SCS, number of PRBs
	Minimum number of comb patterns, NPRS-RSRP,req

	
	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]




Recommended WF: Further discussion needed. Collect companies’ views.  
 
Sub-topic 4-2 Type of requirements: relative accuracy requirements  
· Option 1. Define relative accuracy requirements for PRS-RSRP (Intel,  Qualcomm, Huawei, MTK)
· Option 2: FFS the need to define relative accuracy requirements for PRS-RSRP (Ericsson)

Recommended WF: Define relative accuracy requirements for PRS-RSRP with higher priority.  
Sub-topic 4-3 Type of requirements: absolute accuracy requirements  
· Option 1. Define at least absolute accuracy requirements for PRS-RSRP (Ericsson)
· Option 2. Do not define absolute accuracy requirements for PRS-RSRP (MediaTek, Qualcomm)

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

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

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

	Ericsson
	Sub-topic 4-1: Option 2 (which is the same approach as was used for FeMTC and NB-IoT). We cannot define the same requirements for 2 PRS symbols and 384 PRS symbols. Furthermore, not all configured PRS symbols (note that the configuration is cell-specific) can be available with a measurement gap, so the requirements shall be based on those within the effective time in the gap fo reach UE.
Sub-topic 4-2: Option 2. We want to first agree on defining the absolute accuracy requirements, then we can discuss the relative ones. This is a package.
Sub-topic 4-3: Option 1. The UE will report at least the absolute measurements, so we do not understand why Option 2 is being proposed.
Sub-topic 4-4: too early to discuss, we do not even have requirements in place.

	Intel
	Sub-topic 4-1 Number of samples for accuracy requirements
Support Option 1. For accuracy requirements, the needed sets can be dependent on the multiple parameters beside comb size. And in our view, the single sample doesn’t mean only one PRS symbol configuration/combination.  
Sub-topic 4-2 Type of requirements: relative accuracy requirements  
Option 1
Sub-topic 4-3 Type of requirements: absolute accuracy requirements  
We can also compromise to both absolute and relative accuracy requirements are defined. 

	Huawei
	4-1
We support option 1. We can agree that both in-slot and cross-slot resource repetitions should be considered in accuracy requirements, but resource repetitions within a single PRS occasion can be combined, but we think UE should not be required to combine repetitions across PRS occasion/period. 
4-2
We support option 1. Relative accuracy is definitely needed for DL-AoD.
4-3
We do not have strong view on whether to define absolute accuracy requirements.
4-4
We suggest to discuss this issue when RAN4 specified the test case for PRS-RSRP.

	Qualcomm
	Subtopic 4-1: We support option 1 and have the same view as Intel and Huawei. Accuracy requirements can depend on the number of repetitions (in-slot or cross-slot) within the same PRS period but cross-combining across PRS periods should not be required.
Subtopic 4-2: option 1 is a must for DL-AoD.
Subtopic 4-3: Absolute accuracy requirements is not needed in any positioning techniques. PRS-RSRP is merely a quality indicator and relative strength alone is sufficient to provide all the information.
Subtopic 4-4: not a core issue. Can be discussed later.

	OPPO
	Sub-topic 4-1 Number of samples for accuracy requirements
· Support option 1
Sub-topic 4-2 Type of requirements: relative accuracy requirements  
· Support option 1. 
Sub-topic 4-3 Type of requirements: absolute accuracy requirements  
· Support option 2 but no strong objection to introduce absolute accuracy requirements
Sub-topic 4-4 Test case  
· Prefer to discuss this issue later and we share the same view with Ericsson and Qualcomm.

	MTK
	Sub-topic 4-1: Support option 1. Same view as HW
Sub-topic 4-2: Support option 1. It is necessary to define relative accuracy requirements for PRS-RSRP.
Sub-topic 4-3: Support option 2. Same view as QC
Sub-topic 4-4: OK to defer the discussion to the phase of defining test cases.

	CATT
	Sub-topic 4-1 Number of samples for accuracy requirements
Support option 1. We think one sample means one PRS occasion which includes the repetition of resources. 
Sub-topic 4-2 Type of requirements: relative accuracy requirement
Fine with the recommended WF.
Sub-topic 4-3 Type of requirements: absolute accuracy requirements
We are fine with both options. 
Sub-topic 4-4 Test case
Can be discussed in performance part. 


 
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#4-1
	Number of samples for accuracy requirements 
Tentative agreements:
Candidate options:
· Option 1. single sample including resource repetitions within a PRS occasion (Intel,CATT, Qualcomm, Huawei, OPPO,MTK)
· Option 2: (Ericsson)
· Since there is a big range (from 2 to 384 symbols) of the number of PRS symbols which can be available within each PRS periodicity Tper depending on the configuration, the UE requirements (accuracy and/or measurement period) shall depend on:
· the number of slot repetitions (note: two closest repetitions within the same PRS period can be separated by up to 32 slots), and 
· the number of comb patterns per slot.
· The total required number of comb patterns for a PRS resource set of a given <FR, SCS, BW> is specified in accuracy requirements, and the measurement period will then depend on the required and the actual configuration of the number of slot repetitions and the number of patterns per slot. The accuracy level will apply, provided the corresponding numbers of comb patterns are available for the measurement.
· Considering that the two closest repetitions within the same PRS period can be separated by up to 32 slots and the number of repetitions can be up to 32, do not define the term “PRS positioning”; or, alternatively, define PRS occasion as one PRS pattern in time.
· The minimum numbers of comb patterns for different configurations of <FR, SCS, BW>, based on the simulation results in [9].
	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)
	Minimum number of comb patterns, NPRS-RSRP,req
	Minimum number of comb patterns, NPRS-RSRP,req
	Minimum number of comb patterns, NPRS-RSRP,req

	FR1, 15 kHz, ≤104 PRBs (20 MHz)
	Es/Iot≥-3
	Es/Iot≥-3
	Es/Iot≥-3

	FR1, 15 kHz, >104 PRBs
	[2]
	[2]
	[2]

	FR1, 30 kHz, ≤48 PRBs (20 MHz)
	[2]
	[2]
	[2]

	FR1, 30 kHz, ≤132PRBs (30 MHz)
	[1]
	[1]
	[1]

	FR1, 30 kHz, ≤272 PRBs (100 MHz)
	[2]
	[2]
	[2]

	FR2, 120 kHz, ≤32 PRBs (50 MHz)
	[2]
	[2]
	[2]

	FR2, 120 kHz, >32 PRBs
	[1]
	[1]
	[1]



Recommendations for 2nd round:
Can be FFS. 
And to check the majorities’ view (Option 1) can be agreeable?


	Sub-topic#4-2
	Types of requirements: relative accuracy requirements  
Tentative agreements:
Candidate options:
· Option 1. Define relative accuracy requirements for PRS-RSRP (Intel,  Qualcomm, Huawei, MTK, OPPO, CATT)
· Option 2: FFS the need to define relative accuracy requirements for PRS-RSRP (Ericsson)

Recommendations for 2nd round:  
Can be FFS. 
And to check the majorities’ view (Option 1) can be agreeable?
.

	Sub-topic#4-3
	Types of requirements: absolute accuracy requirements 
Tentative agreements:
Candidate options:
· Option 1. Define at least absolute accuracy requirements for PRS-RSRP (Ericsson)
· Option 2. Do not define absolute accuracy requirements for PRS-RSRP (MediaTek, Qualcomm, OPPO)

Recommendations for 2nd round:
Can be FFS

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

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



Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#4-1 Number of samples for accuracy requirements 

	Company
	Comments

	Ericsson
	Sub-topic 4-1: Option 1 is not agreeable, and we are not defining PRS occasion either according to GTW session. The number of samples does not need to be decided in this meeting, since this is performance part.

	MTK
	Option 1

	Intel
	Support Option 1. Can be FFS in the performance part.

	Huawei
	We support option 1. The number of repetitions (both in-slot and cross-slot) can be discussed in the Perf part as the side condition of the accuracy requirements. 

	Qualcomm
	Support option 1 (one sample means one PRS period in this case, i.e., no cross-period combining. 

	CATT
	Option 1. 

	ZTE
	Can be FFS. Leave the discussion to Perf Part.



Sub-topic#4-2 Types of requirements: relative accuracy requirements  
	Company
	Comments

	Ericsson
	Sub-topic 4-2: option 1 is not acceptable because sub-topic 4-3 is not resolved, while these two issues are related.

	MTK
	Option 1

	Intel
	Support Option 1. Can be FFS in the performance part.

	Huawei
	We support option 1. We think at least the relative accuracy should be defined, because DL-AoD is using differential RSRP among multiple PRS resources, so the need for relative accuracy is rather clear.

	Qualcomm
	Option 1. All positioning methods need relative accuracy requirements to work. None of them need absolute accuracy requirements to work. 

	CATT
	Option 1. 

	ZTE
	Can be FFS. Leave the discussion to Perf Part.



Sub-topic#4-3 Types of requirements: absolute accuracy requirements  
	Company
	Comments

	Ericsson
	Sub-topic 4-3: option 1

	MTK
	Option 2

	Intel
	Can be FFS in the performance part.

	Huawei
	We do not have strong view. 

	Qualcomm
	Option 2 given lack of time and no clear need for absolute accuracy requirements. 

	CATT
	Have no strong view on whether to define absolute accuracy. 

	ZTE
	Can be FFS. Leave the discussion to Perf Part.



[bookmark: _GoBack]Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc status update recommendation  

	R4-2012263 
	Agreeable 



Topic #5: Link level simulation for PRS RSRP 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2011161
	Huawei, HiSilicon
	Observation 2: The impact of resource repetition within a slot on PRS-RSRP performance is similar to that of repetition on slot level.



Open issues summary
Sub-topic 5-1 Impact of resource repetition within a slot on PRS-RSRP performance
· Option 1:  Similar as that of repetition on slot level.
Recommended WF: Further discussion needed. Collect companies’ views.  
 

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

	Ericsson
	We accept this as a possible observation in certain scenarios (which does not need to be agreed), but not as a general agreement. Repetitions across multiple slots can be separated by up to 32 slots and may not always be aggregated coherently, unlike multiple comb patterns within a slot. Furthermore, repetition across slots means repeating the entire PRS slot (containing up to 6 comb patterns) while within a slot it’s comb patterns that are repeated (not the entire slot), so there is a big difference.

	Intel
	Can be FFS with more simulation results collection. 

	Huawei
	5-1:
Our simulation results show that both in-slot and cross-slot repetitions should be considered in defining accuracy requirements. 

	Qualcomm
	Subtopic 5-1:
We support option 1.

	MTK
	Support option 1

	CATT
	Same as that in RSTD, we think it is different comb pattern rather than resource repetition within a slot. 


 
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#5-1
	Impact of resource repetition within a slot on PRS-RSRP performance 
Tentative agreements:
Candidate options:
Option 1:  Similar as that of repetition on slot level
Recommendations for 2nd round: can be FFS 



Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#5-1 Impact of resource repetition within a slot on PRS-RSRP performance

	Company
	Comments

	MTK
	Keep it FFS

	Intel
	Can be FFS in the performance part.

	Huawei
	This can be discussed in the Perf part.

	CATT
	Agree to discuss in performance part. 

	ZTE
	Can be FFS. Leave the discussion to Perf Part.




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

	
	



Topic #6: PRS RSRP measurement under cell change
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2011359
	Ericsson
	· Proposal 3: When configured together with UE Rx-Tx, the UE behavior rules for PRS-RSRP are the same as for UE Rx-Tx (the rules for UE Rx-Tx were agreed in [1]).
· Proposal 4: When configured together with RSTD, the UE behavior rules for PRS-RSPR measurement under cell change are the same as for RSTD (the rules for RSTD were agreed in [1]):
· The UE shall continue RSTD measurement after each serving cell change for:
· intra-frequency handover,
· inter-frequency handover.
· Proposal 5: When not configured together with either UE Rx-Tx or RSTD, the UE behavior rules for PRS-RSPR measurement under cell change are the same as for RSTD (the rules for RSTD were agreed in [1]).


Open issues summary
[bookmark: _Hlk48378503]Sub-topic 6-1 UE behavior for PRS-RSRP measurement under cell change, when configured together with UE Rx-Tx
· Option 1 (Ericsson): When configured together with UE Rx-Tx, the UE behavior rules for PRS-RSRP are the same as for UE Rx-Tx (the rules for UE Rx-Tx were agreed in [R4-1915854])
Recommended WF: Further discussion needed. Collect companies’ views
Sub-topic 6-2 UE behavior for PRS-RSRP measurement under cell change, when configured together with RSTD
· Option 1 (Ericsson): When configured together with RSTD, the UE behavior rules for PRS-RSPR measurement under cell change are the same as for RSTD (the rules for RSTD were agreed in [R4-1915854]):
· The UE shall continue RSTD measurement after each serving cell change for:
· intra-frequency handover,
· inter-frequency handover.
Recommended WF: Further discussion needed. Collect companies’ views
Sub-topic 6-3 UE behavior for PRS-RSRP measurement under cell change, when not configured with UE Rx-Tx or RSTD
· Option 1 (Ericsson): When not configured together with either UE Rx-Tx or RSTD, the UE behavior rules for PRS-RSPR measurement under cell change are the same as for RSTD (the rules for RSTD were agreed in [R4-1915854]).
Recommended WF: Further discussion needed. Collect companies’ views

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

	Ericsson
	Sub-topic 6-1: Option 1
Sub-topic 6-2: Option 1
Sub-topic 6-3: Option 1

	Intel
	In principle, these three proposals are fine for us. But how did they impact the core requirements and how to capture them if agreed into spec? In our view, it seems that the measurement delay shall be extended due to HO. So, initially this topic is most likely part of Topic 1 (measurement period).   


	Huawei
	6-1:
We agree with option 1.
6-2:
We agree with option 1.
6-3:
We agree with option 1.

	Qualcomm
	Subtopic 6-1:
Option 1 is ok.
Subtopic 6-2:
Option 1 is ok.
Subtopic 6-3:
Option 1 is ok.

	OPPO
	Sub-topic 6-1 UE behavior for PRS-RSRP measurement under cell change, when configured together with UE Rx-Tx
· Support option 1
Sub-topic 6-2 UE behavior for PRS-RSRP measurement under cell change, when configured together with RSTD
· Support option 1
Sub-topic 6-3 UE behavior for PRS-RSRP measurement under cell change, when not configured with UE Rx-Tx or RSTD
· Support option 1

	MTK
	Sub-topic 6-1: Support option 1
Sub-topic 6-2: Support option 1
Sub-topic 6-3: Support option 1

	CATT
	Sub-topic 6-1: 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Support option 1.
Sub-topic 6-2:
Support option 1.
Sub-topic 6-3:
Support option 1.



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#6-1
	Tentative agreements:
When configured together with UE Rx-Tx, the UE behavior rules for PRS-RSRP are the same as for these for UE Rx-Tx (agreed in [R4-1915854])
Candidate options:
Recommendations for 2nd round: 
No further discussion. 

	Sub-topic#6-2
	Tentative agreements:
· When configured together with RSTD, the UE behavior rules for PRS-RSPR measurement under cell change are the same as for RSTD (the rules for RSTD were agreed in [R4-1915854]):
· The UE shall continue RSTD measurement after each serving cell change for:
· intra-frequency handover,
· inter-frequency handover.

Candidate options:
Recommendations for 2nd round: No further discussion.

	Sub-topic#6-3
	Tentative agreements:
· When not configured together with either UE Rx-Tx or RSTD, the UE behavior rules for PRS-RSPR measurement under cell change are the same as for RSTD (the rules for RSTD were agreed in [R4-1915854]).

Candidate options:
Recommendations for 2nd round: No further discussion.



Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.

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

	R4-2012263 
	Agreeable 




