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Introduction
The scope of this email discussion is UE RRM requirements for NR positioning from the following agenda items:
· AI 6.1.6.2.1 RRM Perf requirements: General
· AI 6.1.6.2.2. UE requirements and test cases
· 
In providing comments, companies are encouraged to:
· Be concise
· Provide comments on all topics/sub-topics of interest 
· Ensure that 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: General performance requirements for NR Positioning (AI 6.1.6.2.2.1)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2114451  
Positioning RRM performance requirements in Rel-17
	Ericsson
	CR for Rel17



Open issues summary and companies views’ collection for 1st round 
N.A.

Open issues 
N.A.
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2114451  
Ericsson
	Moderator: Shall be discussed in 4.2.

	
	

	
	

	
	



Summary for 1st round 
Open issues 
CRs/TPs
	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#1-1 
Summary on 2nd round 

Topic #2: Measurement Accuracy Requirements for PRS RSTD (AI6.1.6.2.2.2.1)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112544
	 vivo
	Proposal 1: RF margin, including group delay margin and frequency drift margin, for the RSTD accuracy requirements is 1Ts (64Tc) in both FR1 and FR2

	R4-2113154
	Intel Corporation
	Proposal 1a: The requirements for AWGN in FR1 based on the different PRS measurement bandwidth can be:
	Accuracy, 
Tc+
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[132 + margin]
	≥ [24]
	15
	≥4

	[98 + margin]
	≥ [52]
	
	All

	[42 + margin]
	≥ [104]
	
	All

	[53 + margin]
	≥ [24]
	30
 
	≥4

	[48 + margin]
	≥ [48]
	
	All

	[24 + margin]
	≥ [132]
	
	All

	[50 + margin]
	≥ [24]
	60
 
	≥4

	[24+ margin]
	≥ [64]
	
	All

	[10+ margin]
	≥ [132]
	
	All

	Note 1:  Margin value is FFS 




Proposal 1b: The requirements for fading channel based on the different PRS measurement bandwidth can be:
	Accuracy, 
Tc+
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[247 + margin]
	≥ [24]
	15
	≥4

	[140 + margin]
	≥ [52]
	
	All

	[86 + margin]
	≥ [104]
	
	All

	[169 + margin]
	≥ [24]
	30
 
	≥4

	[109 + margin]
	≥ [48]
	
	All

	[28 + margin]
	≥ [132]
	
	All

	[147 + margin]
	≥ [24]
	60
 
	≥4

	[27+ margin]
	≥ [64]
	
	All

	[21+ margin]
	≥ [132]
	
	All

	Note 1:  Margin value is FFS 



Observation 1: The group delay calibration margin should be specified depending on PRS bandwidth (e.g. inversely scaled by the bandwidth).
Observation 2 : The maximum frequency drift between the measured TRPs can be dependent with the maximum time offsets among the measured TRPs/cells (e.g. . 2* expectedRSTD)



	R4-2113264
	OPPO
	Proposal 1: Group delay margin should scale inversely with PRS subcarrier spacing. 
Proposal 2: The values of group delay margin in table 1 could be used as the starting point. 
Table 1: Group delay margin for RSTD accuracy
	Subcarrier Spacing(kHz)
	15
	30
	60
	120

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc

	Group delay margin for RSTD accuracy (1/4)
	±64 Tc
	±64Tc
	±32 Tc
	±8 Tc


Proposal 3: The value of additional margin with different PFLs should be inversely correlated with PRS subcarrier spacing and bandwidth.
Proposal 4: The frequency drift margin for FR1 could be +/-32Tc. 
Proposal 5: The frequency drift margin for FR2 could be +/-16Tc. 


	R4-2114196
	Qualcomm Incorporated
	Proposal 1: RAN4 should add different group delay margins for RSTD when neighbor and reference PRS resources are in the same PFL and in different PFLs.
Observation 1: In general, the group delay calibration margin should scale inversely with PRS bandwidth. Whether a fixed margin value can be used for the case of neighbor and reference PRS resources in the same PFL is FFS.
Proposal 2: For PRS-RSTD measurements in FR1 with neighbor and reference PRS resources in the same PFL, the value of the group delay calibration margin is FFS.
Proposal 3: For PRS-RSTD measurements in FR1 with neighbor and reference PRS resources in different PFLs, the value of the group delay calibration margin is FFS.
Proposal 4: For PRS-RSTD measurements in FR2 with neighbor and reference PRS resources in the same PFL, the value of the group delay calibration margin is FFS.
Proposal 5: For PRS-RSTD measurements in FR1 with neighbor and reference PRS resources in different PFLs, the value of the group delay calibration margin is FFS.
Observation 2: Degradation in RSTD accuracy due to frequency error will depend on TRS configuration.
Observation 3: Degradation in RSTD accuracy due to frequency error is expected to increase with the time separation between neighbor and reference PRS resources.
Proposal 6: RAN4 will discuss TRS configuration assumptions for specifying the frequency error margin for RSTD. e.g. TRS BW ≥ [52] RB and TRS periodicity  [20] msec.
Proposal 7: RAN4 will discuss whether to limit the applicability of RSTD measurement accuracy requirements based on time proximity between neighbor and reference PRS resources or to add a frequency error margin that scales with the time separation between neighbor and reference PRS resources.


	R4-2114282
	Huawei, HiSilicon
	Proposal 1: Add the following group delay calibration margin for RSTD accuracy.
· For FR1, when the reference cell and neighbour cell are on same PFL: ±8ns for PRS BW ≥ 50MHz and ±16ns for PRS BW < 50MHz
· For FR1, when the reference cell and neighbour cell are on different PFLs: ±16ns for PRS BW ≥ 50MHz and ±32ns for PRS BW < 50MHz
· For FR2: ±16ns for PRS BW >= 50MHz and ±32ns for PRS BW < 50MHz
Proposal 2: For the case where reference resource and neighbor resource are on same PLF, add a margin of +/-32Tc for RSTD accuracy requirements, provided that the separation between the reference resource and the neighbor resource is within 160ms.
Proposal 3: For the case where reference resource and neighbor resource are on different PLFs, no RSTD accuracy requirements are defined in Rel-16.

Proposal 4: Ask RAN2 to update the RSTD reporting signaling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL. 
Proposal 5: Confirm the condition of ‘no-repetition’ for smallest RB number in case of AWGN FR2

	R4-2114283
	Huawei, HiSilicon
	Draft CR :
1. Add the the applicability that requirements apply only when reference and neighbour resource are on the same PFL due to frequency drift issue


	R4-2114284
	Huawei, HiSilicon
	Draft CR

	
	
	



Open issues summary and companies’ views collection for 1st round
Sub-topic 2-1 Group delay calibration margin
· Option 1(vivo): fixed value for all parameters combinations.
· Option 2 : different values depending on PRS  parameters combination
· PRS BW (Intel, Qualcomm, Huawei)
· SCS(OPPO)
· PFLs (Qualcomm, Huawei)
· Option 2a (Huawei) : 
· For FR1, when the reference cell and neighbour cell are on same PFL: ±8ns for PRS BW ≥ 50MHz and ±16ns for PRS BW < 50MHz
· For FR1, when the reference cell and neighbour cell are on different PFLs: ±16ns for PRS BW ≥ 50MHz and ±32ns for PRS BW < 50MHz
· For FR2: ±16ns for PRS BW >= 50MHz and ±32ns for PRS BW < 50MHz

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

	Intel
	Support Option 2. 
Regarding to the PRS  measurement accuracy depended on several factors e.g. PRS BW, PFL, we believed that the margin shall be dynamic for the requirement sets. 

	Qualcomm
	We support option 2. Overall, for FR1 there are five PRS BW (MHz) values in the accuracy requirements: 5, 10, 20, 50, 100 MHz. For FR2 there are four values: 20, 50, 100, 200 MHz. We think it is reasonable to differentiate the delay margin across these different BW values.
Also, as option 2 indicates, we support different margin values for single PFL and dual PFL.

	Huawei
	Option 2, but we are not sure if PRs SCS needs to be considered.
Option 2a is our proposal is on the exact values and we look forward to other opinions. 

	OPPO
	Support option 2, and we also support PRS BW. We noticed that most timing requirements in TS 38.133 is related to the SCS of reference signal. That is the motivation to introduce SCS here.

	vivo
	We do not fully understand what option 2 means. In our view, RF group delay calibration error for RSTD measurement would be mainly to account for group delay error (difference) introduced by different receiver chains (including antenna). How is that dependent on PRS BW or SCS? 




Sub-topic 2-2 Frequency drift margin
· Option 1 (vivo, OPPO): fixed value
· Option 2(Intel, Huawei, Qualcomm): The maximum frequency drift between the measured TRPs can be dependent with the maximum time offsets among the measured TRPs/cells.
· Option 2a(Huawei) : 
· For the case where reference resource and neighbor resource are on same PLF, add a margin of +/-32Tc for RSTD accuracy requirements, provided that the separation between the reference resource and the neighbor resource is within 160ms
· For the case where reference resource and neighbor resource are on different PLFs, no RSTD accuracy requirements are defined in Rel-16. Ask RAN2 to update the RSTD reporting signaling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL.
· Option 3 (Qualcomm) Depending on TRS BW
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	Intel
	Support Option 2. 
For option 2a, we need check how much the maximum offset between the measured TRPs

	Qualcomm
	All options are not mutually exclusive. We agree with the statement in option 2 and, therefore, we support limiting applicability of RSTD accuracy requirements to a maximum separation between neighbor and reference PRS resources. In our view, RAN4 should seek agreement on this principle first.
Regarding option 2a, there wouldn’t be a need to differentiate between one PFL and two different PFLs provided that the proximity condition (to be agreed) is satisfied.

	Huawei
	Option 2a. 
On option 1, are fine to use a fixed value, but it should be conditioned on same PFL and a max separation between reference and neighbor resources.
On option 2 and response to QC, we understand when reference and neighbor resources are on different PFLs, even they are in the same symbol, the time when they are measured can be far apart because UE is assumed to measure each PFL in sequential manner, and the measurement period for each PFL can be rather long.
On option 3, we are not sure if we need to define conditions on TRS. Current Te requirements is based on SSB, so does option 3 mean to do positioning, UE needs to do better or more frequent T/F tracking based on serving cell TRS, more than what is needed for data communication?

	OPPO
	Option 1. Generally, we are not opposed to option 2. The frequency drift should be dependent on the max time offset between measured TRPs/cells. But the PRS configuration is quite flexible and we do not expect to define too many different frequency drift values like PRS bandwidth.  So, it is proposed to use single fixed frequency drift margin derived by the max time offset.

	vivo
	Option 1.  In our view the UE frequency should be updated periodically so the drifted is limited. 




Sub-topic 2-3 RSTD accuracy requirements for FR1/FR2
[Moderator notes:
Background:  In the last meeting the RSTD accuracy requirement are TBD for the case below.
FR1, PRS BW≥ [24],  SCS=30kHz.

Based on the collected simulation results in this meeting [R4-2109238], the performance requirements for the difference SCS with the similar PRS BW(one PRS BW  group)  and repetition factor can be summarized below.
· For AWGN:
	FR
	PRS BW (PRBs)
	SCS(kHz)
	rep
	Requirement(N.A.)
	

	
	
	
	
	Intel
	Ericsson
	vivo
	Huawei
	QC
	CATT
	OPPO
	avg
	

	FR1
	24
	30
	4
	53
	75
	70
	89
	
	 
	 
	80
	



· For fading channel :
	FR
	PRS BW (PRBs)
	SCS(kHz)
	rep
	Requirement(N.A.)

	
	
	
	
	Intel
	Ericsson
	vivo
	Huawei
	QC
	CATT
	OPPO
	avg

	FR1
	24
	30
	4
	169
	93
	144
	113
	
	 
	 
	129



Therefore, could we agree the proposal below. 

Proposal 1: RSTD accuracy requirements under the AWGN can be:
	Accuracy, 
Tc+
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[132 + margin]
	≥ [24]
	15
	≥4

	[98 + margin]
	≥ [52]
	
	All

	[42 + margin]
	≥ [104]
	
	All

	[80 + margin]
	≥ [24]
	30
 
	≥4

	[48 + margin]
	≥ [48]
	
	All

	[24 + margin]
	≥ [132]
	
	All

	[50 + margin]
	≥ [24]
	60
 
	≥4

	[24+ margin]
	≥ [64]
	
	All

	[10+ margin]
	≥ [132]
	
	All

	Note 1:  Margin value is FFS 



Proposal 2: RSTD accuracy requirements under the fading channels can be:
	Accuracy, 
Tc+
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[247 + margin]
	≥ [24]
	15
	≥4

	[140 + margin]
	≥ [52]
	
	All

	[86 + margin]
	≥ [104]
	
	All

	[129 + margin]
	≥ [24]
	30
 
	≥4

	[109 + margin]
	≥ [48]
	
	All

	[28 + margin]
	≥ [132]
	
	All

	[147 + margin]
	≥ [24]
	60
 
	≥4

	[27+ margin]
	≥ [64]
	
	All

	[21+ margin]
	≥ [132]
	
	All

	Note 1:  Margin value is FFS 



]
Recommended WF: Check the proposals on the RSTD accuracy requirements above can be agreeable for companies.

	Company
	Comments

	Intel
	Up to the latest simulation results collected in [R4-2113156], the requirements of the TBD cases can be agreed as in the recommended WF


	Qualcomm
	AWGN
	FR
	PRS BW (PRBs)
	SCS(kHz)
	rep
	Requirement(N.A.)
	

	
	
	
	
	Intel
	Ericsson
	vivo
	Huawei
	QC
	CATT
	OPPO
	avg
	

	FR1
	24
	30
	4
	53
	75
	70
	89
	66
	 
	 
	70
	



TDLA
	FR
	PRS BW (PRBs)
	SCS(kHz)
	rep
	Requirement(N.A.)

	
	
	
	
	Intel
	Ericsson
	vivo
	Huawei
	QC
	CATT
	OPPO
	avg

	FR1
	24
	30
	4
	169
	93
	144
	113
	97
	 
	 
	118




	Huawei
	Fine to derive the requirement based on average of simulation results.

	vivo
	Support the accuracy requirements are derived from simulation results.

	
	

	
	



CRs/TPs
[Moderator notes: suggest take one of these CR drafts as the baseline which can be revised in 2nd round discussion.] 

	CR/TP number
	Comments collection

	R4-2114283 (Huawei, Hi Silicon)
	Intel: Revision needed to include the agreements of issue 2-5

	
	Qualcomm2: Pending issue 2-2

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues
	
	Status summary 

	Sub-topic#2-1
	Group delay calibration margin
Tentative agreements: None.
 Candidate options:
· Option 1(vivo): fixed value for all parameters combinations.
· Option 2 : different values depending on PRS  parameters combination
· PRS BW (Intel, Qualcomm, Huawei)
· SCS(OPPO)
· PFLs (Qualcomm, Huawei)
· Option 2a (Huawei) : 
· For FR1, when the reference cell and neighbour cell are on same PFL: ±8ns for PRS BW ≥ 50MHz and ±16ns for PRS BW < 50MHz
· For FR1, when the reference cell and neighbour cell are on different PFLs: ±16ns for PRS BW ≥ 50MHz and ±32ns for PRS BW < 50MHz
· For FR2: ±16ns for PRS BW >= 50MHz and ±32ns for PRS BW < 50MHz
· 
Recommendations for 2nd round: Can be FFS. 

	Sub-topic#2-2
	Frequency drift margin
Tentative agreements:
· Option 1 (vivo, OPPO): fixed value
· Option 2(Intel, Huawei, Qualcomm): The maximum frequency drift between the measured TRPs can be dependent with the maximum time offsets among the measured TRPs/cells.
· Option 2a(Huawei) : 
· For the case where reference resource and neighbor resource are on same PLF, add a margin of +/-32Tc for RSTD accuracy requirements, provided that the separation between the reference resource and the neighbor resource is within 160ms
· For the case where reference resource and neighbor resource are on different PLFs, no RSTD accuracy requirements are defined in Rel-16. Ask RAN2 to update the RSTD reporting signaling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL.
· Option 3 (Qualcomm) Depending on TRS BW
Candidate options:
Recommendations for 2nd round: Can be FFS.

	Sub-topic#2-3
	RSTD accuracy requirements for FR1/FR2
Tentative agreements:
RSTD measurement accuracy requirements can be defined as below according to [R4-2113156]
RSTD accuracy requirements under the AWGN can be:
	Accuracy, 
Tc+
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[132 + margin]
	≥ [24]
	15
	≥4

	[98 + margin]
	≥ [52]
	
	All

	[42 + margin]
	≥ [104]
	
	All

	[75 + margin]
	≥ [24]
	30
 
	≥4

	[48 + margin]
	≥ [48]
	
	All

	[24 + margin]
	≥ [132]
	
	All

	[50 + margin]
	≥ [24]
	60
 
	≥4

	[24+ margin]
	≥ [64]
	
	All

	[10+ margin]
	≥ [132]
	
	All

	Note 1:  Margin value is FFS 



RSTD accuracy requirements under the fading channels can be:
	Accuracy, 
Tc+
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[247 + margin]
	≥ [24]
	15
	≥4

	[140 + margin]
	≥ [52]
	
	All

	[86 + margin]
	≥ [104]
	
	All

	[118 + margin]
	≥ [24]
	30
 
	≥4

	[109 + margin]
	≥ [48]
	
	All

	[28 + margin]
	≥ [132]
	
	All

	[147 + margin]
	≥ [24]
	60
 
	≥4

	[27+ margin]
	≥ [64]
	
	All

	[21+ margin]
	≥ [132]
	
	All

	Note 1:  Margin value is FFS 




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



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

	R4-2114283
	Revised

	
	

	
	


Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic 2-1 Group delay calibration margin
Recommended WF: In order to converge the discussion step by step , please companies provide further views on the proposals below firstly.
· Option 1(vivo): fixed value for all parameters combinations.
· Option 2 : different values depending on PRS  parameters combination
· PRS BW (Intel, Qualcomm, Huawei)
· SCS(OPPO)
· PFLs (Qualcomm, Huawei)
·  
	Company
	Comments

	Intel
	As a compromise, the option 2 can be revised as:
· Option 2 : different values depending on PRS  parameters combination, which can be FFS:
· PRS BW (Intel, Qualcomm, Huawei)
· SCS(OPPO)
· PFLs (Qualcomm, Huawei)


	Qualcomm
	We support option 2. Overall, for FR1 there are five PRS BW (MHz) values in the accuracy requirements: 5, 10, 20, 50, 100 MHz. For FR2 there are four values: 20, 50, 100, 200 MHz. We think it is reasonable to differentiate the delay margin across these different BW values.
Also, as option 2 indicates, we support different margin values for single PFL and dual PFL.

	E///
	Option 2

	Huawei
	Option 2

	Moderator
	Please companies check the further tentative agreements below:
· the group delay calibration margin for  the RSTD accuracy requirements can be defined as the different values depending on PRS  parameters combination, 
· which PRS parameter combination can be FFS
· PRS BW (Intel, Qualcomm, Huawei)
· SCS(OPPO)
· PFLs (Qualcomm, Huawei)


	GTW agreements
	· Group delay calibration margin for the RSTD accuracy requirements is FFS
· Different values for the group delay calibration margin for the RSTD accuracy requirements can be defined depending on PRS  parameters combination
· FR(frequency range)
· PRS BW (absolute BW)
· Number of PFLs and whether reference/neighbor cells belong to same PFL




Sub-topic 2-2 Frequency drift margin
· Option 1 (vivo, OPPO): fixed value
· Option 2(Intel, Huawei, Qualcomm): The maximum frequency drift between the measured TRPs can be dependent with the maximum time offsets among the measured TRPs/cells.
· Option 2a(Huawei) : 
· For the case where reference resource and neighbor resource are on same PLF, add a margin of +/-32Tc for RSTD accuracy requirements, provided that the separation between the reference resource and the neighbor resource is within 160ms
· For the case where reference resource and neighbor resource are on different PLFs, no RSTD accuracy requirements are defined in Rel-16. Ask RAN2 to update the RSTD reporting signaling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL.
· Option 2b (Huawei): The frequency drift margin in RSTD accuracy can be dependent with the time offsets between the time points when reference resource and neighbor resource are measured.
· Option 3 (Qualcomm) Depending on TRS BW
	Company
	Comments

	Moderator
	In our understanding, Option 2 is the general principle to define such frequency drfit margin, which is not exclusive with Option 1. For an example, if the maximum time offset (separation) between the measurements on the different TRPs is static, the value of such margin shall be fixed.
Thus, could we accept the Option 2, and the exact value can be FFS.  

	Qualcomm
	Option 2. Let’s agree on the general principle first. The exact value is FFS.

	E///
	Option 2

	Huawei
	We can support option 2 but the wording may to be fine-tuned. The exact TP suggestion can be found in option 2b above with change marks based on option 2.

	Moderator
	Please companies check the further tentative agreements below:
The frequency drift margin in RSTD accuracy can be dependent with the time offsets between the two measurements on the PRS resources from the reference cell and neighbor cells which will be used to a single RSTD estimation.  

	Moderator 
	Revision of above tentative agreements:
· “The frequency drift margin in RSTD accuracy can be dependent with the maximum time offsets between a pair of measurements on the PRS resources from the reference cell and neighbor cells which will be used to a single RSTD estimation.
· The maximum time offset between a pair of measurements on the PRS resources from the reference cell and neighbor cells can be FFS
· The exact value of the frequency drift margin can be FFS


	GTW agreements
	· The frequency drift margin in RSTD accuracy is FFS
· Frequency drift margin will be derived on the maximum time offsets between the two PRS resources instance from the reference cell and neighbor cells which will be used to a single RSTD measurement. 
· The maximum time offset for margin  definition can be FFS
· A single fixed margin will be used for requirements definition



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

	R4-2115308
	Agreeable

	R4-2115307
	Agreeable

	
	



Topic #3: Measurement Accuracy Requirements for PRS RSRP (AI6.1.6.2.2.2.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111989
	CATT
	Proposal 1: The RF calibration margin for PRS RSRP measurement is 2dB for FR1 and FR2. 
Proposal 2: The PRS RSRP accuracy requirements in extreme condition are X dB larger than that in normal condition, and X is: 
· 3dB for absolute accuracy for FR1. 
· 3dB for absolute accuracy for FR2. 
· 1dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2. 
Proposal 3: For the PRS RSRP accuracy requirements in extreme condition, define a single value for each SINR side condition. 


	R4-2111991
	CATT
	draftCR

	R4-2112545
	vivo
	Proposal 1: For PRS-RSRP measurement from resources in the same resource set in FR1, no RF calibration margin is added in the relative accuracy requirements.
Proposal 2: The margin for PRS-RSRP accuracy requirements under extreme conditions are 
· 3dB for absolute accuracy for FR1. 
· 3dB for absolute accuracy for FR2. 
· 1dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2.


	R4-2113265
	OPPO
	Proposal 1: The PRS-RSRP measurement accuracy requirements in extreme condition are X dB larger than that in normal condition, and X is:
· [3]dB for absolute accuracy for FR1. 
· 3dB for absolute accuracy for FR2. 
· [1]dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2. 
Proposal 2: Use 2dB as the RF calibration margin for relative PRS-RSRP accuracy requirements for FR1.


	R4-2113869
	ZTE
	Proposal 1: PRS RSRP measurement requirements in extreme condition are X dB larger than that in normal condition, and X is:
- 3dB for absolute accuracy for FR1. 
- 3dB for absolute accuracy for FR2. 
- 1dB for relative accuracy for FR1. 
- 3dB for relative accuracy for FR2.


	R4-2114285
	Huawei, HiSilicon
	Proposal 1: RAN4 does not define PRS-RSRP accuracy requirements for extreme condition in Rel-16.
Proposal 2: confirm that relative PRS-RSRP accuracy requirements only apply for PRS-RSRP measured from resources in the same resource set, and with same Rx beam in case of FR2.
Proposal 3: Add a margin of 2dB for FR1 and 4dB for FR2 for relative PRS-RSRP accuracy requirements.


	R4-2114203 Draft CR: Corrections to NR positioning performance requirements
	Qualcomm Incorporated
	Draft CR: 
Delete PRS-RSRP relative accuracy requirements in FR1 since RAN4 did not agree those requirements are applicable to FR1.





Open issues summary and companies’ views collection for 1st round
Sub-topic 3-1 RSRP requirements under the extreme conditions
· Option 1 (CATT, vivo, OPPO, ZTE, Ericsson). The PRS RSRP measurement requirements in extreme condition are X dB larger than that in normal condition, and X is: 
· 3dB for absolute accuracy for FR1. 
· 3dB for absolute accuracy for FR2. 
· 1dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2
· Option 2 (Huawei, Intel, Qualcomm): No need to define PRS RSRP accuracy requirements with the extreme conditions
Recommended WF:  Further discussion needed. Collect companies’ views

	Company
	Comments

	ZTE
	Support Option 1.

	CATT
	Support option 1. Different from the timing measurement, for power measurement, the requirements for extreme condition are defined in the existing specification. We think PRS-RSRP should also follow the principle. 

	Intel
	Slightly prefer Option 2

	Qualcomm
	We tend to align with option 2. We are not sure if there is a strong need to add such requirements.

	Huawei
	Prefer option 2.

	OPPO
	Option 1.

	Ericsson
	Option 1. 

	vivo
	Option 1.




Sub-topic 3-2 RF calibration margin for the relative accuracy requirements
[Moderator notes:
Background:  The agreements in the last meeting were:
· FFS on the exact value of RF calibration margin
· For FR1: 
· Option 1: [2dB] for FR1
· Option 2: [0dB] for FR1
]
Candidate options:
· Option 1 (CATT, OPPO, Huawei, vivo): [2dB] for FR1
· Option 2 (vivo): [0dB] for FR1
· 
Recommended WF:   Further discussion needed. Collect companies’ views
	Company
	Comments

	CATT
	We are fine with either option. 

	Intel
	Option 1

	Qualcomm
	Neither option. In RAN4#99-e, RAN4 agreed that PRS-RSRP relative accuracy requirements apply only to FR2.

	Huawei
	Option 1.
To QC, we have different understanding about the agreement last meeting. We think DL-AoD can be also used in FR1, so relative RSRP accuracy requirements should also apply in FR1. For FR2 we have an additional applicability condition that the two PRS resources are measured with same Rx beam, but it does not mean the requirements apply only for FR2.

	OPPO
	Option 1.

	Ericsson
	We can support Option 1 under the assumption that 2 dB will be added to the compiled simulation results. Otherwise we support Option 2.

	vivo
	Option 2. Like intra-frequency relative accuracy requirements for SSB based measurement, no RF calibration is needed.
If majority companies prefer option 1, we are also fine.




CRs/TPs
[Moderator notes: suggest take one of these CR drafts as the baseline which can be revised in 2nd round discussion.] 
	CR/TP number
	Comments collection

	 R4-2111991 (CATT) 
	Intel: Can be revised after issues above agreed

	
	Qualcomm2: RSRP relative accuracy requirements for FR1 should be removed. 

	
	

	
	

	 R4-2114203
Qualcomm
(Correction #1)
	CATT: we think the first deletion is not necessary since it is the definition of PRS-RSRP measurement and not contradictory with the applicability. 
Also we think the relative accuracy requirements have been defined in previous meeting for FR1 and FR2 respectively. We don’t understand where we have the agreement that the requirements are not applicable for FR1 and we think the requirements should not be removed. 

	
	Intel: The part of RSRP can be merged with  R4-2111991

	
	

	
	


‘
Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#3-1
	RSRP requirements under the extreme conditions 
Tentative agreements: None
Candidate options:
· Option 1 (CATT, vivo, OPPO, ZTE, Ericsson). The PRS RSRP measurement requirements in extreme condition are X dB larger than that in normal condition, and X is: 
· 3dB for absolute accuracy for FR1. 
· 3dB for absolute accuracy for FR2. 
· 1dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2
· Option 2 (Huawei, Intel, Qualcomm): No need to define PRS RSRP accuracy requirements with the extreme conditions

Recommendations for 2nd round: Can be FFS
 

	Sub-topic#3-2
	RF calibration margin for the relative accuracy requirements
Tentative agreements:
·  RF calibration margin for  FR1 PRS RSRP relative accuracy requirements can be [2dB]

Candidate options:

Recommendations for 2nd round: Need not further discussion

	
	




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

	 R4-2111991
	Revised

	
	

	
	

	
	

	 
	

	
	

	
	

	
	




Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic 2-1 RSRP requirements under the extreme conditions 
Recommended WF: Please companies provide further views on the proposals below.
· Option 1 (CATT, vivo, OPPO, ZTE, Ericsson). The PRS RSRP measurement requirements in extreme condition are X dB larger than that in normal condition, and X is: 
· 3dB for absolute accuracy for FR1. 
· 3dB for absolute accuracy for FR2. 
· 1dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2
· Option 2 (Huawei, Intel, Qualcomm): No need to define PRS RSRP accuracy requirements with the extreme conditions
	Company
	Comments

	ZTE
	Prefer Option 1. This is a common practice and in 38.133 and a lot of accuracy requirements are defined with extreme conditions. Thus, we suggest to also define extreme conditions for PRS-RSRP.

	Intel
	We are fine either of them.

	Qualcomm
	Prefer option 2.

	E///
	Option 1

	Huawei
	Slightly prefer option 2.

	CATT
	Prefer option 1. Similar view as ZTE, we don’t see the difference between PRS-RSRP measurement and other RSRP measurement. 




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

	R4-2115307
	Agreeable

	R4-2115309
	Agreeable

	
	




Topic #4: Measurement Accuracy Requirements for UE Rx-Tx Time Difference (AI6.1.6.2.2..3.)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111990
	CATT
	N.A

	R4-2112546
	vivo
	Proposal 1: UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
Proposal 2: Group delay calibration margin for the UE Rx-Tx time difference accuracy requirements is 0.5Ts (32Tc) in both FR1 and FR2.


	R4-2113155
	Intel Corporation
	Proposal 2a: The requirements for AWGN in FR1 based on the different PRS measurement bandwidth can be:
Table 1a. UE Rx-Tx time difference accuracy requirements in FR1
	Accuracy, 
Tc
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[78+margin]
	-3
	≥[24]
	15
	≥4

	[59 +margin]
	
	≥[52]
	
	All

	[30 +margin]
	
	>[104]
	
	All

	[12+margin]
	
	≥[24]
	30
	≥4

	[30 +margin]
	
	≥[48]
	
	All

	[15 +margin]
	
	≥[132]
	
	All

	[29 +margin]
	
	≥[24]
	60
 
	≥4

	[15 +margin]
	
	≥[64]
	
	All

	[7+margin]
	
	≥[132]
	
	All

	[101 +margin]
	-13
	≥[24]
	15
	≥4

	[75 +margin]
	
	≥[52]
	
	All

	[39+margin]
	
	>[104]
	
	All

	[43 +margin]
	
	≥[24]
	30
	≥4

	[37+margin]
	
	≥[48]
	
	All

	[16 +margin]
	
	≥[132]
	
	All

	[36 +margin]
	
	≥[24]
	60
 
	≥4

	[16+margin]
	
	≥[64]
	
	All

	[8 +margin]
	
	≥[132]
	
	All

	Note 1:  Margin value is FFS
 








Proposal 2b: The requirements for fading channel in FR1 based on the different PRS measurement bandwidth can be:
Table 1b. UE Rx-Tx time difference accuracy requirements in FR1
	Accuracy, 
Tc
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[137+margin]
	-3
	≥[24]
	15
	≥4

	[96+margin]
	
	≥[52]
	
	All

	[62 +margin]
	
	>[104]
	
	All

	[56+margin]
	
	≥[24]
	30
	≥4

	[68 +margin]
	
	≥[48]
	
	All

	[44 +margin]
	
	≥[132]
	
	All

	[59 +margin]
	
	≥[24]
	60
 
	≥4

	[42 +margin]
	
	≥[64]
	
	All

	[36 +margin]
	
	≥[132]
	
	All

	[180+margin]
	-13
	≥[24]
	15
	≥4

	[98+margin]
	
	≥[52]
	
	All

	[68 +margin]
	
	>[104]
	
	All

	[71+margin]
	
	≥[24]
	30
	≥4

	[85 +margin]
	
	≥[48]
	
	All

	[44 +margin]
	
	≥[132]
	
	All

	[139 +margin]
	
	≥[24]
	60
 
	≥4

	[46 +margin]
	
	≥[64]
	
	All

	[30 +margin]
	
	≥[132]
	
	All

	Note 1:  Margin value is FFS
 





	R4-2113870
	ZTE Corporation
	Proposal 1: UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.


	R4-2114197
	Qualcomm Incorporated
	Proposal 1: UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
Observation 1: The group delay calibration margin should scale inversely with PRS bandwidth.
Proposal 2: For UE Rx-Tx measurements in FR1, add a group delay calibration margin of [4] ns * (100/BW), where BW is the PRS bandwidth in MHz, to the accuracy requirements.
Proposal 3: For UE Rx-Tx measurements in FR2, the value of the group delay calibration margin is FFS.


	R4-2114286
	Huawei, HiSilicon
	Proposal 1: UE Rx-Tx accuracy requirements do not apply in case there is UE autonomous timing adjustment during the measurement period. 
Proposal 2: Confirm the condition of ‘no-repetition’ for smallest RB number in case of AWGN FR2. 
Proposal 3: Add the following group delay calibration margin for UE Rx-Tx accuracy.
· ±24ns for PRS BW ≥ 50MHz 
· ±48ns for PRS BW < 50MHz


	R4-2114459
	Ericsson
	· Observation 1: The UL autonomous timing adjustment, which is based on the DL timing, follows the DL timing change, resulting in the UE transmit timing changes in the same direction in which the DL timing
· Proposal 1: The UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to UE autonomous timing adjustment defined in clause 7.1.2, TS 38.133.


	R4-2114460
	Ericsson
	draft CR for Rel16

	R4-2114203 Draft CR: Corrections to NR positioning performance requirements
	Qualcomm Incorporated
	Correct errors UE Rx-Tx time difference accuracy requirements based on agreements from RAN4#99-e.

	R4-2114204 Draft CR: Corrections to NR positioning performance requirements
	Qualcomm Incorporated
	CR for Rel17


Open issues summary and companies’ views collection for 1st round
Sub-topic 4-1 Applicability of accuracy requirements under TA adjustment
· Option 1. (Huawei )
· UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment 
· Option 2. (vivo,ZTE,  Qualcomm, OPPO, Ericsson) 
· UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment
Recommended WF:  Further discussion needed. Collect companies’ views.  
	Company
	Comments

	ZTE
	Support Option 2, the UE can maintain its timing under this case.

	CATT
	Fine with option 2. 

	Intel
	Option 2

	Qualcomm
	Option 2

	Huawei
	Option 1
The problem to apply the accuracy requirements is how to define the ideal value. With UE autonomous timing adjustment, UE could have more than one UL timing during the measurement period, and it’s unclear which one should be used to determine the ideal Rx-Tx. It is noted that the UL timing can change up to 5.5 Ts with a single adjustment, which is much larger than the Ue Rx-Tx errors we are discussing for positioning.
Some companies commented that for UE autonomous timing adjustment, the UL is following the DL, and this is the difference from the NW commanded TA. We agree that this is the case for the serving cell, where the ideal UE Rx-Tx for the serving cell does not change much with UE autonomous timing adjustment (but still the accuracy is Te as UE is only required to meet the UL timing accuracy), but this is clearly not the case for eighbor cells, for which the ideal UE Rx-Tx changes.

	Ericsson
	In principle we support Option 2.
There is at least no issue on serving cell because UE TX and RX timings change in the same direction. But we agree with HW that UE Rx-Tx measurement performed the on neighbor cell under autonomous timing adjustment will cause additional error. This is because the UE TX timing is changed due to DL reference cell but there is no similar change in the UE RX in the measured neighbor cell. But in this context use of serving vs neighbor cells may be confusing and bit misleading. It is more correct to state the impact on accuracy depending on whether UE Rx-Tx is measured on the cell which also contains SRS or not?  
One compromise solution can be as follows. The wording can be improved:
· If SRS is transmitted on a cell where UE Rx-Tx measurement is performed then the UE Rx-Tx measurement accuracy requirements shall apply even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· If SRS is transmitted on a cell different than the cell where UE Rx-Tx measurement is performed then the UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.

	Vivo
	Option 2.



  
Sub-topic 4-2 Group delay calibration margin
· Option 1(vivo): fixed value for both FR1 and FR2, e.g. 0.5Ts (32Tc) in both FR1 and FR2
· Option 2a(Qualcomm): 
· FR1: depending on the PRS parameters. E.g. scaling inversely with PRS BW
· FR2: FFS
· Option 2b(Huawei): FR1 &2 : depending on the PRS parameters. E.g. 
· ±24ns for PRS BW ≥ 50MHz 
· ±48ns for PRS BW < 50MHz
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	ZTE
	Support Option 2a.

	Intel
	The same principle to define RSTD group delay can be reused here.

	Qualcomm
	We would like to clarify our proposal. In option 2a, the inverse scaling with PRS BW should apply to both FR1 and FR2. Also our margin proposal for FR1 was not included above.
Proposal 2: For UE Rx-Tx measurements in FR1, add a group delay calibration margin of [4] ns * (100/BW), where BW is the PRS bandwidth in MHz, to the accuracy requirements.

	Huawei
	Option 2b. 

	vivo
	Option 1. The value can be further discussed.
The group delay calibration error for UE Rx-Tx measurement is to account for calibration error for single RF chain (including antenna). It is not clear how it is dependent on PRS BW. 



Sub-topic 4-3 UE Rx-Tx time difference measurement accuracy requirements  
[Moderator notes:
Background:  In the last meeting the RSTD accuracy requirement are TBD for the case below.
FR1, PRS BW≥ [24],  SCS=30kHz.

Based on the collected simulation results in this meeting [R4-2113156], the performance requirements for the difference SCS with the similar PRS BW(one PRS BW  group)  and repetition factor can be defined.
Proposal a: The requirements for AWGN in FR1 based on the different PRS measurement bandwidth can be:
Table 1a. UE Rx-Tx time difference accuracy requirements in FR1
	Accuracy, 
Tc
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[78+margin]
	-3
	≥[24]
	15
	≥4

	[59 +margin]
	
	≥[52]
	
	All

	[30 +margin]
	
	>[104]
	
	All

	[57+margin]
	
	≥[24]
	30
	≥4

	[30 +margin]
	
	≥[48]
	
	All

	[15 +margin]
	
	≥[132]
	
	All

	[29 +margin]
	
	≥[24]
	60
 
	≥4

	[15 +margin]
	
	≥[64]
	
	All

	[7+margin]
	
	≥[132]
	
	All

	[101 +margin]
	-13
	≥[24]
	15
	≥4

	[75 +margin]
	
	≥[52]
	
	All

	[39+margin]
	
	>[104]
	
	All

	[58 +margin]
	
	≥[24]
	30
	≥4

	[37+margin]
	
	≥[48]
	
	All

	[16 +margin]
	
	≥[132]
	
	All

	[36 +margin]
	
	≥[24]
	60
 
	≥4

	[16+margin]
	
	≥[64]
	
	All

	[8 +margin]
	
	≥[132]
	
	All

	Note 1:  Margin value is FFS
 



Proposal b: The requirements for fading channel in FR1 based on the different PRS measurement bandwidth can be:
Table 1b. UE Rx-Tx time difference accuracy requirements in FR1
	Accuracy, 
Tc
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[137+margin]
	-3
	≥[24]
	15
	≥4

	[96+margin]
	
	≥[52]
	
	All

	[62 +margin]
	
	>[104]
	
	All

	[80+margin]
	
	≥[24]
	30
	≥4

	[68 +margin]
	
	≥[48]
	
	All

	[44 +margin]
	
	≥[132]
	
	All

	[59 +margin]
	
	≥[24]
	60
 
	≥4

	[42 +margin]
	
	≥[64]
	
	All

	[36 +margin]
	
	≥[132]
	
	All

	[180+margin]
	-13
	≥[24]
	15
	≥4

	[98+margin]
	
	≥[52]
	
	All

	[68 +margin]
	
	>[104]
	
	All

	[79+margin]
	
	≥[24]
	30
	≥4

	[85 +margin]
	
	≥[48]
	
	All

	[44 +margin]
	
	≥[132]
	
	All

	[139 +margin]
	
	≥[24]
	60
 
	≥4

	[46 +margin]
	
	≥[64]
	
	All

	[30 +margin]
	
	≥[132]
	
	All

	Note 1:  Margin value is FFS





	


]
Recommended WF: Check the proposals on the accuracy requirements above can be agreeable for companies.
	Company
	Comments

	Intel
	The recommended WF and requirements can be agreed.

	Qualcomm
	AWGN
	Es/IoT
	Huawei
	QC
	vivo
	Intel
	Ericsson
	Average

	-3dB
	57
	57
	62
	12
	56.46
	57

	-13 dB
	58
	58
	68
	43
	57.03
	58



TDLA
	Es/IoT
	Huawei
	QC
	vivo
	Intel
	Ericsson
	Average

	-3dB
	58
	103
	104
	71
	88.28
	87

	-13 dB
	59
	104
	109
	56
	98.3
	87




	Huawei
	Fine to derive the requirement based on average of simulation results.

	vivo
	Support the accuracy requirements are derived from simulation results.

	
	




CRs/TPs
	CR/TP number
	Comments collection

	R4-2114460 (Ericsson)
	Intel:Need to be revised after issues above agreed.

	
	R&S: Is the test expected to be changed given the extension of the core requirements?

	R4-2114203 
Qualcomm Incorporated
(correction #2)
	Intel: The part of UE Rx-Tx time difference measurement can be merged with  R4-2114460

	
	

	R4-2114451  
Ericsson
	Intel: For Rel17



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#4-1
	Applicability of accuracy requirements in the case of in the case of TA adjustment
Tentative agreements: 
Candidate options:
· Option 1. (Huawei )
· UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment 
· Option 2. (vivo,ZTE,  Qualcomm, OPPO, Ericsson, Intel) 
· UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment
· Option 3 (Ericsson)
· If SRS is transmitted on a cell where UE Rx-Tx measurement is performed then the UE Rx-Tx measurement accuracy requirements shall apply even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· If SRS is transmitted on a cell different than the cell where UE Rx-Tx measurement is performed then the UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment

Recommendations for 2nd round: Can be FFS. 

	Sub-topic#4-2
	Group delay calibration margin
Tentative agreements: None.
Candidate options: 
· Option 1(vivo): fixed value for both FR1 and FR2, e.g. 0.5Ts (32Tc) in both FR1 and FR2
· Option 2a(Qualcomm): 
· FR1: depending on the PRS parameters. E.g. [4] ns * (100/BW)
· FR2: depending on the PRS parameters
· Option 2b(Huawei): FR1 &2 : depending on the PRS parameters. E.g. 
· ±24ns for PRS BW ≥ 50MHz 
· ±48ns for PRS BW < 50MHz


Recommendations for 2nd round: Can be FFS

	Sub-topic#4-3
	UE Rx-Tx time difference measurement accuracy requirements 
Tentative agreements: 
UE Rx-Tx time difference measurement accuracy requirements can be defined as below according to [R4-2113156]
Table 1a. UE Rx-Tx time difference accuracy requirements in FR1 under AWGN
	Accuracy, 
Tc
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[78+margin]
	-3
	≥[24]
	15
	≥4

	[59 +margin]
	
	≥[52]
	
	All

	[30 +margin]
	
	>[104]
	
	All

	[57+margin]
	
	≥[24]
	30
	≥4

	[30 +margin]
	
	≥[48]
	
	All

	[15 +margin]
	
	≥[132]
	
	All

	[29 +margin]
	
	≥[24]
	60
 
	≥4

	[15 +margin]
	
	≥[64]
	
	All

	[7+margin]
	
	≥[132]
	
	All

	[101 +margin]
	-13
	≥[24]
	15
	≥4

	[75 +margin]
	
	≥[52]
	
	All

	[39+margin]
	
	>[104]
	
	All

	[58 +margin]
	
	≥[24]
	30
	≥4

	[37+margin]
	
	≥[48]
	
	All

	[16 +margin]
	
	≥[132]
	
	All

	[36 +margin]
	
	≥[24]
	60
 
	≥4

	[16+margin]
	
	≥[64]
	
	All

	[8 +margin]
	
	≥[132]
	
	All

	Note 1:  Margin value is FFS
 



Table 1b. UE Rx-Tx time difference accuracy requirements in FR1 under fading channel
	Accuracy, 
Tc
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor  (
 

	[137+margin]
	-3
	≥[24]
	15
	≥4

	[96+margin]
	
	≥[52]
	
	All

	[62 +margin]
	
	>[104]
	
	All

	[87+margin]
	
	≥[24]
	30
	≥4

	[68 +margin]
	
	≥[48]
	
	All

	[44 +margin]
	
	≥[132]
	
	All

	[59 +margin]
	
	≥[24]
	60
 
	≥4

	[42 +margin]
	
	≥[64]
	
	All

	[36 +margin]
	
	≥[132]
	
	All

	[180+margin]
	-13
	≥[24]
	15
	≥4

	[98+margin]
	
	≥[52]
	
	All

	[68 +margin]
	
	>[104]
	
	All

	[87+margin]
	
	≥[24]
	30
	≥4

	[85 +margin]
	
	≥[48]
	
	All

	[44 +margin]
	
	≥[132]
	
	All

	[139 +margin]
	
	≥[24]
	60
 
	≥4

	[46 +margin]
	
	≥[64]
	
	All

	[30 +margin]
	
	≥[132]
	
	All

	Note 1:  Margin value is FFS





Candidate options:
Recommendations for 2nd round: No further discussion. These requirements will be included in the corresponding CRs. 




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

	R4-2114203
	Merged

	R4-2114460
	Revised

	R4-2114451  
	Postpone



Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic 4-1 Applicability of accuracy requirements in the case of in the case of TA adjustment
Recommended WF: Please companies provide further views on the proposals below, especially check the Option 3 as a compromise can be acceptable.
· Option 1. (Huawei )
· UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment 
· Option 2. (vivo,ZTE,  Qualcomm, OPPO, Ericsson, Intel) 
· UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment
· Option 3 (Ericsson)
· If SRS is transmitted on a cell where UE Rx-Tx measurement is performed then the UE Rx-Tx measurement accuracy requirements shall apply even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· If SRS is transmitted on a cell different than the cell where UE Rx-Tx measurement is performed then the UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment
	Company
	Comments

	ZTE
	Support Option 2 and can also support Option 3.

	Intel
	Both option 2 and 3 are fine for us. 

	Qualcomm
	We support option 2. We need more time to evaluate option 3.

	Ericsson
	While we have been supportive of option 2. But technically it is not correct for measurement on cells where SRS is not transmitted.
Option 1 is too conservative: Autonomous adjustment may be applied any time. So practically the UE may often not meet accuracy for all multi-RTT cells. 
So we support Option 3. 

	Huawei
	We can go with option 3 as a compromise, but we suggest to use the wording of ‘serving cell’ and ‘neighbor cell’ because SRS can be only transmitted on a serving cell. So the current wording in option 3 is bit confusing.
We cannot agree to option 2 because the ideal Rx-Tx may change by several Ts due to UE autonomous adjustment.

	CATT
	Option 2 and can option 3. 

	Ericsson2
	To HW: 
It is valid scenario that UE Rx-Tx is configured on serving cell different than SpCell where typically SRS is transmitted i.e. SRS can be on any serving cell (section 9.9.4.2, 38.133). That’s UE measures UE Rx-Tx based on PRS from SCell and SRS sent on SpCell (e.g. PCell). In such case (even though is serving cell i.e. SCell) the UE Rx-Tx accuracy should not apply. But UE Rx-Tx accuracy on SpCell can apply. 
So, in our view condition for applying UE Rx-Tx accuracy linked to serving vs neighbor cell can be misleading. But condition for applying UE Rx-Tx accuracy for a cell based on whether SRS is transmitted on that cell is sufficient and unambiguous.
If companies want then we can also include PRS i.e. whether SRS and PRS are transmitted on the same cell where measurement is done or not e.g.
· If SRS and PRS are transmitted on the same cell where UE Rx-Tx measurement is performed then the UE Rx-Tx measurement accuracy requirements shall apply even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· If SRS transmitted on a cell different than the cell on which the PRS is transmitted and UE Rx-Tx measurement is performed then the UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment





Sub-topic 4-2 Group delay calibration margin
Recommended WF: Please companies provide further views on the proposals below, and the same principle as RSTD RF margin can be considered. 
· Option 1(vivo): fixed value for both FR1 and FR2, e.g. 0.5Ts (32Tc) in both FR1 and FR2
· Option 2a(Qualcomm): 
· FR1: depending on the PRS parameters. E.g. [4] ns * (100/BW)
· FR2: depending on the PRS parameters
· Option 2b(Huawei): FR1 &2 : depending on the PRS parameters. E.g. 
· ±24ns for PRS BW ≥ 50MHz 
· ±48ns for PRS BW < 50MHz
	Company
	Comments

	ZTE
	Support Option 2a. Fixed values might not be accurate enough, thus prefer not to go with Option 1 or 2b.

	Intel
	We can follow the same principle for RSTD margin.

	Qualcomm
	Option 2a. We would like to clarify that this margin would only account for group delay calibration error.

	E///
	Agree with Intel that same principle as for RSTD is used for deriving the margin. We should avoid fixed margin like in option 1 since in NR there are several variables: SCS, BW, PFL, FR1 vs FR2

	Huawei
	Option 2b.
On option 2a, as the requirements are derived based on only 1) the baseband error we got from simulations, and 2) the calibration margin discussed here, so it should include all imperfections other than the baseband estimation error.




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

	R4-2115307
	Agreeable

	R4-2115310
	Agreeable

	
	



Topic #5: Test cases (AI6.1.6.2.2.3)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111993
	CATT
	DraftCR on test case for PRS-RSRP measurement requirements for FR2 in SA

	R4-2111994
	CATT
	DraftCR on test case for PRS-RSRP measurement requirements for FR2 in SA

	R4-2113091
	Rohde & Schwarz
	Draft-CR to TS 38.133: Correction to PRS configuration for positioning test cases (Rel 16)

	R4-2113092
	Rohde & Schwarz
	Draft-CR to TS 38.133: Correction to PRS configuration for positioning test cases (Rel 17)

	R4-2113445
	CATT
	Draft CR on test case for RSTD measurement requirements in SA

	R4-2113446
	CATT
	Draft CR on test case for RSTD measurement requirements in SA

	R4-2113447
	CATT
	Draft CR on test case for RSTD accuracy requirements

	R4-2113448
	CATT
	Draft CR on test case for RSTD accuracy requirements

	R4-2114287
	Huawei, HiSilicon
	Proposal 1: Starting point of T2 (measurement period) in the tests should be the first MG occasion with PRS after n+T, where n is the last PDSCH for the LPP messages including the assistance data and measurement request, and T=50ms.
Proposal 2: Update the PRS RMC to introduce PRS configurations with two PRS resources per resource set.
Proposal 3: Simplify the test procedure by using 2 time periods in the tests:
· T1: UE receives assistance data and measurement request
· T2: UE performs the measurement 


	R4-2114288
	Huawei, HiSilicon
	CR to update PRS RMC for positioning tests

	R4-2114289
	Huawei, HiSilicon
	CR to update PRS RMC for positioning tests R17

	R4-2114290
	Huawei, HiSilicon
	CR to update TC for PRS-RSRP measurement requirements for FR1 in SA

	R4-2114291
	Huawei, HiSilicon
	CR to update TC for PRS-RSRP measurement requirements for FR1 in SA R17

	R4-2114292
	Huawei, HiSilicon
	CR to update TC for RSTD measurement accuracy for FR1 and FR2 in SA

	R4-2114293
	Huawei, HiSilicon
	CR to update TC for RSTD measurement accuracy for FR1 and FR2 in SA R17



Open issues summary and companies’ views collection for 1st round
Sub-topic 5-1 Processing time for the assistance data and measurement request
· Option 1 (Huawei) 
· Starting point of T2 (measurement period) in the tests should be the first MG occasion with PRS after n+T, where n is the last PDSCH for the LPP messages including the assistance data and measurement request, and T=50ms.

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

	Intel
	Can be FFS.

	Qualcomm
	The current value assumed in the tests is T=150ms, which was copied from LTE. If there is consensus that the current value is sufficient for NR positioning then we might leave it as is. In our view, it is OK to be conservative and this test setting should not impact the test outcome.

	Huawei
	No strong view. If there is concern from companies to update the value, we are also fine to use the current value 150ms which is from LTE.

	Ericsson
	We are fine with changing to new value i.e. T=50ms

	
	

	
	



[bookmark: _Hlk62236945]Sub-topic 5-2	 Updated PRS RMC
· Option 1 (Huawei): 
· Update the PRS RMC to introduce PRS configurations with two PRS resources per resource set.
Recommended WF: Further discussion needed. Collect companies’ views

	Company
	Comments

	Intel
	Option 1 can be fine for us.

	Qualcomm
	Option 1. It follows a prior agreement.

	Huawei
	Option 1

	Ericsson
	Option 1

	
	

	
	


 

Sub-topic 5-3 Test procedure simplification
· Option 1 (Huawei) : Simplify the test procedure by using 2 time periods in the tests:
· T1: UE receives assistance data and measurement request
· T2: UE performs the measurement 
Recommended WF: Further discussion needed. Collect companies’ views.
	Company
	Comments

	CATT
	Support option 1. 

	Intel
	Can be FFS to check the potential standardization efforts since many existing TCs shall be updated.

	Qualcomm
	Support option 1, unless any issues have been identified with the proposed simplification.

	Huawei
	Option 1




CRs/TPs
	CR/TP number
	Comments collection

	
	

	
	

	
	

	
	

	R4-2111993 draftCR on test case for PRS-RSRP measurement requirements for FR2 in SA (CATT)
	Intel: Agreeable

	
	Huawei: we noticed that the title of this CR is for FR2 TC but it also contains changes to FR1 TC. We have a CR R4-2114290 to update PRS-RSRP delay TCs for FR1 based on the work split, so would it be possible to revise this CR to focus on FR2 TC and keep all changes to FR1 TC in R4-2114290?
Technically, Expected RSTD and Expected RSTD uncertainty should be kept, as they are used for all positioning methods for UE to determine the location of neighbor cell PRS.

	
	Qualcomm2: Update PRS configurations. Use new PRS.1.3 FR2 and PRS.1.4 FR2 from Huawei.

	 R4-2113091 Draft-CR to TS 38.133: Correction to PRS configuration for positioning test cases (Rel 16) (R&S)
	Intel: Can be merged with R4-2114288  

	
	Huawei: the PRS BW is not limited by the serving cell CBW. We think we should rather remove the Channel BW row and keep the PRS RB number. We have done this change in our CR R4-2114288

	
	Qualcomm2: Not agreeable. Remove channel BW from section titles and table captions instead.

	R4-2113445 draftCR for the test case of RSTD measurement requirements  in SA (CATT)
	Intel: need not to define the SSB SINR

	
	Qualcomm2: Fix repeated corrections. e.g. Reference cell is the cell in the DL-TDOADL-TDOA, TS 37.355[34]37.355[34].


	
	

	R4-2113447
Draft CR on test case for RSTD accuracy requirement (CATT)
	Qualcomm2: Change #2 is not needed. Expected RSTD and Expected RSTD uncertainty are relative to the reference cell.

	
	

	
	

	R4-2114288  CR to update PRS RMC for positioning tests (Huawei)
	Qualcomm2: Agree with adding the new RMC but the number of RBs shouldn’t be changed.

	
	

	
	

	R4-2114290 draftCR to introduce TC for PRS-RSRP measurement requirements for FR1 in SA
(Huawei)
	Qualcomm2: PRS configs should be updated to PRS.1.3 FR1 and PRS.2.3 FR1 from R4-2114288. T may need to be updated based on conclusion of issue 5-1.

	
	

	
	

	R4-2114292 CR to update TC for RSTD measurement accuracy for FR1 and FR2 in SA (Huawei)
	Qualcomm2: Pending issue 2-2.

	
	

	
	


Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#5-1
	Processing time for the assistance data and measurement request 
Tentative agreements:
Starting point of T2 (measurement period) in the tests should be the first MG occasion with PRS after n+T, where n is the last PDSCH for the LPP messages including the assistance data and measurement request, and T=50ms
Candidate options:

Recommendations for 2nd round: No need to further discussion. 

	Sub-topic #5-2
	Updated PRS RMC 
Tentative agreements: 
Update the PRS RMC to introduce PRS configurations with two PRS resources per resource set
Candidate options:

Recommendations for 2nd round: No need further discussion. Check the corresponding CRs directly.

	Sub-topic#5-3
	Test procedure simplification 
Tentative agreements: 
· Simplify the test procedure by using 2 time periods in the tests:
· T1: UE receives assistance data and measurement request
· T2: UE performs the measurement
Candidate options:

Recommendations for 2nd round : No need further discussion. The CR to update TCs can be provided in the future. 


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

	R4-2111993
	Revised

	R4-2113091
	Merged

	R4-2113445
	Revised

	R4-2113447
	Merged

	R4-2114288  
	Revised

	R4-2114290
	Revised 

	R4-2114292
	Revised

	
	

	
	

	
	

	
	

	
	




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  

	R4-2115307
	Return

	R4-2115311 (from R4-2111993).
	Agreeable

	R4-2115312 (from R4-2113445).
	Agreeable

	Revised to R4-2115313 (from R4-2114288).
	Agreeable

	R4-2115314 (from R4-2114290).
	Agreeable

	R4-2115315 (from R4-2114292).
	Agreeable

	
	

	
	

	
	

	
	



Simulation results
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2113156
	Intel Corporation
	Summary of link level simulation results for RSTD, PRS RSRP and UE Rx-Tx time difference

	R4-2112547
	vivo
	Additional link level simulation results for NR positioning

	R4-2114281
	Huawei, HiSilicon
	Additional simulation results for PRS measurement performance

	R4-2114458
	Ericsson
	Link level simulation results for RSTD, PRS RSRP and UE Rx-Tx time difference

	
	
	

	
	
	

	
	
	

	
	
	



Open issues summary
[Moderator notes: all simulation results from the different companies were be included in R4-2113156
 for information only.]
Sub-topic 6-1 Simulation results collection (For information only)
Summary for 1st round 
Recommendation for Tdocs 
After first round:
	[bookmark: _Hlk80362150][bookmark: _Hlk55513369]Tdoc No.
	Source company
	Recommendation
	Remarks

	Big CR

	
	
	
	

	CR for accuracy requirements

	R4-2114283
	Huawei, Hi Silicon
	Revised
	

	R4-2111991
	CATT
	Revised
	

	R4-2114203
	Qualcomm
	Merged
	Correction #1 can be merged with R4-2111991
Correction #2 can be merged with R4-2114460


	R4-2114460
	Ericsson
	Revised
	

	R4-2114451  
	Ericsson
	Postpone
	Rel17 mirror CRs can be postpone

	CR for TC

	R4-2111993
	CATT
	Revised
	test case for PRS-RSRP measurement requirements for FR2 in SA

	R4-2113091
	R&S
	Merged
	CR for PRS configuration
merged with R4-2114288  

	R4-2113445
	CATT
	Revised
	test case for RSTD measurement requirements in SA


	R4-2113447
	CATT
	Merged
	test case for RSTD accuracy requirements 
Merged with R4-2114292

	R4-2114288  
	Huawei, Hi Silicon
	Revised
	PRS RMC

	R4-2114290
	Huawei, Hi Silicon
	Revised 
	TC for PRS-RSRP measurement requirements for FR1 in SA
Merged with 

	R4-2114292
	Huawei, Hi Silicon
	Revised
	TC for RSTD measurement accuracy for FR1 and FR2 in SA

	
	
	
	

	
	
	
	

	
	
	
	

	WF

	New
	Intel
	Return
	

	Simulation results collection

	R4-2113156
	Intel
	Noted
	



[bookmark: _Hlk69810507]After 2nd round:
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2115308 (from R4-2114283).
	CR on accuracy requirements for RSTD measurement
	Huawei, Hi Silicon
	Agreeable
	

	R4-2115309 (from R4-2111991).
	DraftCR on PRS-RSRP accuracy requirements
	CATT
	Agreeable
	

	R4-2115310 (from R4-2114460).
	CR on UE Rx-Tx measurement accuracy requirements
	Ericsson
	Agreeable
	

	R4-2115311 (from R4-2111993).
	DraftCR on test case for PRS-RSRP measurement requirements for FR2 in SA

	CATT
	Agreeable
	

	R4-2115312 (from R4-2113445).
	Draft CR on test case for RSTD measurement requirements in SA

	CATT
	Agreeable
	

	Revised to R4-2115313 (from R4-2114288).
	CR to update PRS RMC for positioning tests
	Huawei, Hi Silicon
	Agreeable
	

	R4-2115314 (from R4-2114290).
	CR to update TC for PRS-RSRP measurement requirements for FR1 in SA
	Huawei, Hi Silicon
	Agreeable
	

	R4-2115315 (from R4-2114292).
	CR to update TC for RSTD measurement accuracy for FR1 and FR2 in SA

	Huawei, Hi Silicon
	Agreeable
	

	R4-2115307
	WF on NR Positioning Performance Requirements
	Intel
	Agreeable
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

