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Introduction
The scope of this email discussion is UE RRM requirements for NR positioning from the following agenda items:
· AI 5.1.4.2.1. UE requirements and test cases
· & 5.1.4.2.2. gNB requirements 
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 5.1.4.2.1.1)
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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: UE Measurement Accuracy Requirements (AI5.1.4.2.1.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117346
	CATT
	Proposal 1: 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 2: For the PRS RSRP accuracy requirements in extreme condition, define a single value for each SINR side condition. 


	R4-2117347
	CATT
	DraftCR on UE positioning accuracy requirements

	R4-2117348
	CATT
	DraftCR on UE positioning accuracy requirements

	R4-2117490
	Qualcomm Incorporated
	Proposal 1: For UE Rx-Tx measurement accuracy requirements in FR1, add group delay calibration margins listed in the table below.
	Min(PRS BW, SRS BW) (MHz)
	Margin (Tc)

	≥ 5
	160

	≥ 10
	80

	≥ 20
	40

	≥ 50
	16

	≥ 100
	8



Proposal 2: For UE Rx-Tx measurement accuracy requirements in FR2, add group delay calibration margins listed in the table below. FFS if additional margin should be added for OTA calibration.
	Min(PRS BW, SRS BW) (MHz)
	Margin (Tc)

	≥ 20
	80

	≥ 50
	32

	≥ 100
	16

	≥ 200
	8



Proposal 3: For UE Rx-Tx measurement accuracy, discuss whether to add a constant margin to account for frequency error.
Proposal 4: For RSTD measurement accuracy requirements in FR1 when the reference and target PRS resources are in the same PFL (single PFL case), add group delay calibration margins listed in the table below.
	PRS BW (MHz)
	Margin (Tc)

	≥ 5
	160

	≥ 10
	80

	≥ 20
	40

	≥ 50
	16

	≥ 100
	8



Proposal 5: For RSTD measurement accuracy requirements in FR2 when the reference and target PRS resources are in the same PFL (single PFL case), add group delay calibration margins listed in the table below. FFS if additional margin should be added for OTA calibration.
	PRS BW (MHz)
	Margin (Tc)

	≥ 20
	80

	≥ 50
	32

	≥ 100
	16

	≥ 200
	8



Proposal 6: 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 7: For PRS-RSTD measurements in FR2 with neighbor and reference PRS resources in different PFLs, the value of the group delay calibration margin is FFS.
Proposal 8: Add a frequency margin of 50 Tc for RSTD that applies for a maximum time offset of 1 second between the PRS resource instances used to calculate the RSTD measurement.
Proposal 9: No need to define PRS-RSRP accuracy requirements for extreme conditions.
Observation 1: PRS resources in the same PRS resource set belong to a single positioning frequency layer and are transmitted by a single TRP.
Proposal 10: The definition and applicability of PRS-RSRP relative accuracy in TS 38.133, section 10.1.24.2.2 should be edited and clarified to reflect prior RAN4 agreement as follows:
· The relative accuracy of PRS-RSRP is defined as the accuracy of the difference between two PRS-RSRP measurements.
· The relative PRS-RSRP accuracy requirements apply for the cases when PRS-RSRP is measured from PRS resources in the same PRS resource set in FR1 or FR2 and measured with same Rx beam in case of FR2. NOTE: The UE is assumed to use one Rx beam in FR1.
Proposal 11: 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.


	R4-2117500
	Qualcomm Incorporated
	Draft CR: Corrections to NR positioning performance requirements

	R4-2117501
	Qualcomm Incorporated
	Draft CR: Corrections to NR positioning performance requirements

	R4-2117755
	vivo
	Proposal 1: Group delay calibration margin for the RSTD accuracy requirements is 1Ts (64Tc) in FR1 and 0.5Ts (32Tc) in FR2.
Proposal 2: Frequency drift margin for the RSTD accuracy requirements is 0.5Ts (32Tc) in both FR1 and FR2.
Proposal 3: 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.
Proposal 4: FFS applicability of UE Rx-Tx measurement accuracy requirements if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
Proposal 5: Group delay calibration margin for the UE Rx-Tx time difference accuracy requirements is 0.75Ts (48Tc) in FR1 and 0.5Ts (32Tc) in FR2.


	R4-2117758
	vivo
	Draft CR to 38.133 correction to NR positioning accuracy requirements

	R4-2117759
	vivo
	Draft CR to 38.133 correction to NR positioning accuracy requirements

	R4-2118016
	Intel Corporation
	Proposal 1: The RF margin for RSTD/UE Rx-Tx time difference measurement accuracy requirements can be differentiated by FR and PRS BW.
Proposal 2: The maximum frequency drift between the measured TRPs can be dependent the maximum time offsets among the measured TRPs/cells (e.g. 2* expectedRSTD)
Proposal 3: Applicability of accuracy requirements under TA adjustment if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment can be:
· UE Rx-Tx measurement accuracy requirements shall apply for a serving cell even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· the UE Rx-Tx measurement accuracy requirements shall not apply for a neighbor cell if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment


	R4-2118380
	OPPO
	Draft CR to TS 38.133 Rel-16 on measurement accuracy for UE Rx-Tx time difference

	R4-2118381
	OPPO
	Draft CR to TS 38.133 Rel-17 on measurement accuracy for UE Rx-Tx time difference

	R4-2118939
	ZTE Corporation
	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.
Proposal 2: 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.


	R4-2118940
	ZTE Corporation
	[draft CR] accuracy requirements for PRS-RSRP

	R4-2118941
	ZTE Corporation
	[draft CR] accuracy requirements for PRS-RSRP (Cat A)

	R4-2119332
	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 2a: For RSTD accuracy requirements, define the frequency drift margin as +/-32Tc based on maximum offset of 160ms.
Proposal 2b: RAN4 to remove the test cases for RSTD accuracy with dual PFLs. [Moderator : remove to subtopic xxx]
Proposal 4: Add the following group delay calibration margin for UE Rx-Tx accuracy.
· ±24ns for PRS BW ≥ 50MHz 
· ±48ns for PRS BW < 50MHz
Proposal 5: Applicability of Rx-Tx accuracy requirements with autonomous timing adjustment is defined as:
· UE Rx-Tx measurement accuracy requirements shall apply for a cell on which SRS is transmitted, even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· UE Rx-Tx measurement accuracy requirements shall not apply for a cell on which SRS is not transmitted, if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.


	R4-2119333
	Huawei, Hisilicon
	CR on accuracy requirements for positioning measurement

	R4-2119334
	Huawei, Hisilicon
	CR on accuracy requirements for positioning measurement R17

	R4-2119399
	Nokia, Nokia Shanghai Bell
	1. a) UE Rx-Tx measurement accuracy requirements shall apply for a serving cell even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
b) UE Rx-Tx measurement accuracy requirements shall not apply for a neighbour cell if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
Absolute PRS-RSRP measurement requirements in extreme condition are specified and are X dB larger than that in normal condition, where 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


	R4-2119458
	Ericsson
	PRS-RSRP accuracy requirements:
· Observation 1: It may not be uncommon that the UE operates in extreme conditions e.g. at 14C or 36C.
· Observation 2: PRS-RSRP may significantly drift or vary in the extreme conditions.
· Proposal 1: Specify PRS-RSRP accuracies in extreme conditions as in Option 1 in the WF [1].
UE Rx-Tx accuracy under autonomous timing adjustment:
· Observation 3: The UL autonomous timing adjustment, which is based on the DL timing, follows the DL timing change in the reference cell, resulting in the UE transmit timing changes in the same direction in which the DL timing changes in the reference cell.
· Observation 4: The UE can be configured to perform UE Rx-Tx measurements on multiple cells (multi-RTT).
· Observation 5: In one multi-RTT measurement scenario, the UE may transmit SRS on reference cell (e.g. PCell) while perform PRS also on the reference cell (e.g. PCell). In this case the changes in SRS timing due to autonomous timing adjustment follows the PRS timing change in the reference cell.
· Observation 6: In another multi-RTT measurement scenario, the UE may transmit SRS on reference cell (e.g. PCell) while perform PRS on another serving cell (e.g. SCell). In this case the changes in SRS timing due to autonomous timing adjustment is not related to PRS timing in the SCell.
· Observation 7: In another multi-RTT measurement scenario, the UE may transmit SRS on reference cell (e.g. PCell) while perform PRS on a neighbor cell (non-serving cell). In this case as well the changes in SRS timing due to autonomous timing adjustment is not related to PRS timing in the neighbor cell.
· Proposal 2: Applicability of accuracy requirements under TA adjustment if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment is specified to cover all supported single RTT and multi-RTT measurement scenarios.
· Proposal 3: Applicability of accuracy requirements under TA adjustment if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment is specified based on Option 3 in the WF [1]: 
· 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

	R4-2119459
	Ericsson
	Draft CR

	R4-2119460
	Ericsson
	Draft CR



Open issues summary and companies’ views collection for 1st round
Sub-topic 2-1 Group delay calibration margin for RSTD requirements
[Moderator Notes: in R4#100e the agreements for this are captured below:
· 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
· Companies are encouraged to bring analysis for dependency of margin on these parameters

]
· Option 1 (Qualcomm, Huawei, E///,Intel, vivo) : defined depending on PRS BW, FR1/FR2, PFL
· Option 1a(Qualcomm, Huawei,vivo): 
· in FR1 when the reference and target PRS resources are in the same PFL (single PFL case)
	PRS BW (MHz)
	Margin (Tc)

	≥ 5
	160

	≥ 10
	80

	≥ 20
	40

	≥ 50
	16

	≥ 100
	8


· in FR2 when the reference and target PRS resources are in the same PFL (single PFL case). FFS if additional margin should be added for OTA calibration.
	PRS BW (MHz)
	Margin (Tc)

	≥ 20
	80

	≥ 50
	32

	≥ 100
	16

	≥ 200
	8



· Option1b (Huawei, Intel): 
· 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
· Option 2(Intel): defined depending on PRS BW, FR1/FR2.
· Option 3 (vivo) : defined depending on FR1/FR2:
· 1Ts (64Tc) in FR1 and 0.5Ts (32Tc) in FR2

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

	E///
	We are fine with the principle in option 1

	Intel
	We are fine the principle of option 1 also. And how to group these parameter can be take Option 1b as the start point (the exact value can be bracketed ) 

	Qualcomm
	Options 1 and 1a. For reference and target PRS resources in two different PFLs we prefer to keep the margin values FFS.

	Huawei
	We also support the principle in option 1.
On the number of BW ranges (how to group the parameters), we are also fine with the split in option 1a, but we cannot agree on all the exact values in option 1a. 
On the exact values, we support option 1b for the corresponding BW ranges.

	vivo
	In principle, we can consider option 1 if such detailed categorization is necessary. Option 1b seems a balanced trade-off between simplified requirements and necessary differentiation of margins. The value can be further decided.

	CATT
	Fine with the principle in option 1. But the PRS BW in accuracy requirements is based on PRB number, should we follow the same unit for margin definition?



Sub-topic 2-2 Group delay calibration margin for UE Rx-Tx time difference requirements
· Option 1 (Qualcomm, Intel) : defined depending on PRS BW, FR1/FR2
· Option 1a(Qualcomm): 
· in FR1 
	PRS BW (MHz)
	Margin (Tc)

	≥ 5
	160

	≥ 10
	80

	≥ 20
	40

	≥ 50
	16

	≥ 100
	8


· in FR2 . FFS if additional margin should be added for OTA calibration.
	PRS BW (MHz)
	Margin (Tc)

	≥ 20
	80

	≥ 50
	32

	≥ 100
	16

	≥ 200
	8



· Option2 (Huawei): defined depending on PRS BW
· ±24ns for PRS BW ≥ 50MHz 
· ±48ns for PRS BW < 50MHz
· Option 3 (vivo) : defined depending on FR1/FR2:
· 0.75Ts (48Tc) in FR1 and 0.5Ts (32Tc) in FR2.
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	E///
	We are fine with the principle in option 1

	Intel
	Same as 2-1

	Qualcomm
	Options 1 and 1a.

	Huawei
	On the general principle, we need more time to check the dependency on FR1/FR2.
On the number of BW ranges (how to group the parameters), we are also fine with the split in option 1a, but we cannot agree on the exact values in option 1a. 
On the exact values, we support option 2 for the corresponding BW ranges at least for FR1.

	vivo
	We are fine also to consider PRS BW as one condition to define margin. One thing we would like to highlight is that the margin for UE Rx-Tx should not be larger than that for RSTD.

	CATT
	Same as sup-topic 2-1. 





Sub-topic 2-3 Frequency drift margin for RSTD
[Moderator notes: 
· The frequency drift margin in RSTD accuracy is FFS
· Frequency drift margin will be derived based on the maximum time offsets between the two PRS resource instances from the reference cell and neighbour cells which are used for a single RSTD measurement.
· The maximum time offset for margin definition can be FFS
· A single fixed margin will be used for requirements definition
]
· Option 1 (vivo): fixed value 0.5Ts (32Tc) in both FR1 and FR2
· 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 (Qualcomm) A frequency margin is 50 Tc for RSTD if a maximum time offset of 1 second between the PRS resource instances used to calculate the RSTD measurement.
· Option 2b(Huawei): the frequency drift margin is +/-32Tc based on maximum offset of 160ms

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

	Intel
	The principle of Option 2 can be agreed.

	Qualcomm
	Options 2 and 2a. Regarding option 2a, we tried to propose reasonable margin that does not severely limit applicability of the requirements.

	Huawei
	The principle for defining the frequency drift margin was already agreed in last meeting as shown in the Moderator’s note, and we should stick to it.
On the exact value, we have some concern on option 2a. It is based on the assumption of frequency error as 0.025ppm while the RAN4 requirements in 38101 is 0.1ppm. This means to meet the RSTD accuracy requirements, UE has to meet a more stringent frequency error requirements than what is required by RAN4 and what is demanded for data communication. Although we understand that UE can do better than the requirements, we are not sure if this is a proper way to pursue (implicitly tightening a core requirement).
Therefore, we still prefer to go with option 2b.

	vivo
	Option 1. Option 2b is same as option 1 in our understanding.

	
	



Sub-topic 2-4 Frequency drift margin for UE Rx-Tx time difference
· Option 1 (Qualcomm): FFS on whether to add a constant margin to account for frequency error.
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	Intel
	Same as 2-3

	Qualcomm
	For option 1, we don’t think it is needed based on the measurement definition. We wanted to check other companies’ views.

	Huawei
	In our view, frequency drift margin for UE Rx-Tx is not needed based on the definition in 38.215, but we are open to discuss if other companies identified such needs.

	Vivo
	It may be further studied considering multiple samples are needed for the measurement.

	
	




Sub-topic 2-5 RSRP requirements under the extreme conditions
· Option 1 ( CATT, vivo, ZTE, Ericsson, Nokia, Huawei, Intel). 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 1a (CATT) For the PRS RSRP accuracy requirements in extreme condition, define a single value for each SINR side condition.
· Option 2 ( Qualcomm, Huawei): 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 to add extreme conditions. Extreme conditions are quite commonly seen in other RSRP tables.

	E///
	We support option 1

	Intel
	Slightly prefer Option 2

	Qualcomm
	Prefer option 2. Don’t see this as high priority.

	Huawei
	We support option 2, but we can compromise to option 1 except that we think X should be 1.5dB for relative accuracy for FR1.

	Vivo
	Support option 1.

	CATT
	Support option 1. 


Sub-topic 2-6 Applicability of UE Rx-Tx time difference accuracy requirements under TA adjustment
· Option 1. (vivo,  Qualcomm,) 
· 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 2 (Intel, Huawei, Nokia)
· UE Rx-Tx measurement accuracy requirements shall apply for a serving cell even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· the UE Rx-Tx measurement accuracy requirements shall not apply for a neighbor cell 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.

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

	E///
	We support option 3.
· Issue with Option 2: Serving cell on which the UE Rx-Tx is measured can be SpCell or SCell or both SpCell and SCell. SRS are typically transmitted on SpCell, which is also typically the DL reference cell for UE timing. So based on option 2, if there is autonomous timing adjustment (on SpCell) then the UE Rx-Tx accuracy for UE Rx-Tx measurement will also apply on SCell. But UE Rx-Tx accuracy for UE Rx-Tx measurement only on SpCell should apply. 

Compromise option: UE UL timing follows the DL timing of the DL reference cell. So in summary UE Rx-Tx measured in reference cell is fine even under autonomous timing adjustment. For other cells there is misalignment between SRS and PRS timings and in those cells the accuracy should not apply.  We therefore propose the following compromise option:
· UE Rx-Tx measurement accuracy requirements shall apply for a cell, which is also the downlink reference cell (defined in section 7.1.1) even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· the UE Rx-Tx measurement accuracy requirements shall not apply for a cell, which is not the downlink reference cell (defined in section 7.1.1), if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.

	Intel
	The compromised option from E/// can be fine for us.

	Qualcomm
	We still think option 1 is preferable. We will consider the other options but we are not convinced that the distinction made here between the serving cell and neighbor cells is valid.

	Huawei 
	We agree with the issue identified by Ericsson on option 2, and we are fine to work based on the compromise option from Ericsson. We suggest to further add clarification that the reference cell is for SRS transmission:
· UE Rx-Tx measurement accuracy requirements shall apply for a cell, which is also the downlink reference cell (defined in section 7.1.1) for SRS transmission even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· the UE Rx-Tx measurement accuracy requirements shall not apply for a cell, which is not the downlink reference cell (defined in section 7.1.1) for SRS transmission, if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.

	vivo
	From UE Rx-Tx time difference measurement definition, it is not clear how the UE transmit timing of uplink subframe is assumed.
The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX

Where:
TUE-RX is the UE received timing of downlink subframe #i from a Transmission Point (TP) [18], defined by the first detected path in time.
TUE-TX is the UE transmit timing of uplink subframe #j that is closest in time to the subframe #i received from the TP.
For neighbor cell measurements, it is not clear which serving cell’s uplink timing should be used to calculate UE Rx-Tx time difference if there are multiple serving cells with different uplink timing. One option would be based on uplink timing of the serving cell on which the SRS is transmitted. But how to decide if SRSs are also transmitted on multiple serving cells. What if there are multiple TAGs.
We think this needs further study and definition in TS38.215 can be further clarified if necessary.


	Ericsson2
	We are fine with the updated version from Huawei to include “SRS transmission”.
To QC: With option 1, the UE measures also on a cell which is not the timing reference cell (Cell2) even if the UE’s SRS Tx timing changes due to autonomous adjustment in DL reference cell (Cell1). But in this case there is mismatch between SRS Tx timing and RX timing in Cell2. This timing mismatch leads to error in the UE Rx-Tx measurement. 
To Vivo:  In one TAG, there can be multiple serving cells. But there is only ONE UL timing for all cells in one TAG. For UE Rx-Tx time difference measurement on a neighbor cell of a serving carrier (F1), the SRS Tx timing in a TAG to which F1 belongs will be used. I guess the scenario you refer to is UE Rx-Tx time difference measurement on a cell of a non-serving carrier (F2)? If F2 is FR1 then SRS timing of FR1 TAG will be used and F2 is FR2 then SRS timing of FR2 TAG will be used. In rare case there can be separate TAGs within the same FR e.g. pTAG on lower bands and sTAG on mid bands. In our understanding the PRS and SRS relation/association for UE Rx-Tx might be possible with LPP assistance signaling. We do not think any clarification is needed in the definition in TS 38.215. In any case, regardless of how the relation is set, there is no impact on the applicability of UE Rx-Tx time difference accuracy requirements under autonomous timing change.





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

	R4-2117347
CATT
DraftCR for PRS RSRP accuracy requirements
 
	Intel: up to 2-5. And can be merged with other draft CRs for RSRP accuracy (R4-2117347
, R4-2117500, R4-2117758, R4-2118940)




	
	Qualcomm: Pending issue 2-5.

	
	

	R4-2117500
Qualcomm Incorporated
Draft CR for relative PRS RSRP
	Intel: the correction is not exact aligned with the agreement before [R4-2108299]: 
· “Relative PRS-RSRP accuracy requirements apply for the cases when PRS-RSRP is measured from resources in the same resource set, and PRS-RSRP is measured with same Rx beam in case of FR2.
“
And can be merged with draft CRs for RSRP accuracy (R4-2117347
, R4-2117500, R4-2117758, R4-2118940)




	
	Qualcomm:
To Intel: We would like to clarify the applicability of the requirements to FR1. Do you agree that the requirements apply to FR1 under the same assumptions? We are open to working on a different wording.

	
	Huawei: We can support the clarification in this CR.

	
	CATT: the following note need clarification, we don’t think we have this agreement before. 
· Note: The UE is assumed to use one Rx beam in FR1.

	R4-2117758
Vivo
DraftCR for PRS RSRP accuracy requirements

	Intel: up to 2-5. And can be merged with other draft CRs for RSRP accuracy (R4-2117347
, R4-2117500, R4-2117758, R4-2118940)

	
	Qualcomm: Requirements for extreme conditions pending issue 2-5.

	
	

	R4-2118380
OPPO
DraftCR for UE Rx-Tx time difference accuracy requirements

	Intel: can be merged with R4-2119333
,R4-2118380 , R4-2119459


	
	

	
	

	R4-2118940
ZTE
[draft CR] accuracy requirements for PRS-RSRP
	ZTE: depends on outcome of subtopic 2-5. If extreme conditions are agreed then the draft CR can be endorsed.

	
	Intel: up to 2-5. And can be merged with other draft CRs for RSRP accuracy (R4-2117347
, R4-2117500, R4-2117758, R4-2118940)


	
	

	R4-2119333
Huawei, Hisilicon
draftCR for RSTD and UE Rx-Tx time difference
	Intel: up to issue 2-1,2-2, 2-3.
For UE Rx-Tx time part can be merged with R4-2119333
,R4-2118380 , R4-2119459


	
	Qualcomm: Pending issues 2-1, 2-2, 2-3 and 2-6.

	
	

	R4-2119459 
Ericsson
draftCR for UE Rx-Tx time difference
	Intel: can be merged with R4-2119333
,R4-2118380 , R4-2119459


	
	Qualcomm: Pending issue 2-6.

	
	



Summary for 1st round 
Open issues
	
	Status summary 

	Sub-topic#2-1
	Group delay calibration margin for RSTD
Tentative agreements: 
· in FR1 when the reference and target PRS resources are in the same PFL (single PFL case)
	PRS BW (MHz)
	Margin (Tc)

	≥ 5
	[TBD]

	≥ 10
	[TBD]

	≥ 20
	[TBD]

	≥ 50
	[TBD]

	≥ 100
	[TBD]


· in FR2 when the reference and target PRS resources are in the same PFL (single PFL case). FFS if additional margin should be added for OTA calibration.
	PRS BW (MHz)
	Margin (Tc)

	≥ 20
	[TBD]

	≥ 50
	[TBD]

	≥ 100
	[TBD]

	≥ 200
	[TBD]



 Candidate options:
Recommendations for 2nd round: Check the tentative agreements above 

	Sub-topic#2-2
	Group delay calibration margin for UE Rx-Tx time difference
Tentative agreements:
· in FR1 
	PRS BW (MHz)
	Margin (Tc)

	≥ 5
	[TBD]

	≥ 10
	[TBD]

	≥ 20
	[TBD]

	≥ 50
	[TBD]

	≥ 100
	[TBD]


· in FR2 . FFS if additional margin should be added for OTA calibration.
	PRS BW (MHz)
	Margin (Tc)

	≥ 20
	[TBD]

	≥ 50
	[TBD]

	≥ 100
	[TBD]

	≥ 200
	[TBD]




Candidate options:
Recommendations for 2nd round:  Check the tentative agreements above

	Sub-topic#2-3
	Frequency drift margin for RSTD 
Tentative agreements:
Candidate options:
· Option 1 (vivo): fixed value 0.5Ts (32Tc) in both FR1 and FR2
· 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 (Qualcomm) A frequency margin is 50 Tc for RSTD if a maximum time offset of 1 second between the PRS resource instances used to calculate the RSTD measurement.
· Option 2b(Huawei): the frequency drift margin is +/-32Tc based on maximum offset of 160ms
Recommendations for 2nd round: Further discussion is needed.
Could we agree the principle firstly? Please check the proposal below is acceptable?

· The maximum frequency drift between the measured TRPs can be dependent with the maximum time offsets among the measured TRPs/cells.
· FFS on the exact value

	Sub-topic#2-4
	Frequency drift margin for RSTD 
Tentative agreements:
Candidate options:
· Option 1 (Qualcomm): FFS on whether to add a constant margin to account for frequency error.
Recommendations for 2nd round: Further discussion is needed.
Could we agree the principle firstly? Please check the proposal below is acceptable?
“The frequency drift margin for UE Rx-Tx is NOT needed” 

	Sub-topic#2-5
	RSRP requirements under extreme conditions
Tentative agreements:
· 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. 
· [1.5]dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2

Candidate options:
Recommendations for 2nd round: Check whether the tentative agreements are agreeable.
 

	Sub-topic#2-6
	Applicability of UE Rx-Tx time difference accuracy requirements under TA adjustment Tentative agreements:
· UE Rx-Tx measurement accuracy requirements shall apply for a cell, which is also the downlink reference cell (defined in section 7.1.1) for SRS transmission even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· the UE Rx-Tx measurement accuracy requirements shall not apply for a cell, which is not the downlink reference cell (defined in section 7.1.1) for SRS transmission, if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.

Candidate options:
Recommendations for 2nd round: Check whether the tentative agreements are agreeable as the harmonization results..
 



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

	R4-2117347
CATT
DraftCR for PRS RSRP accuracy requirements
 
	Merged

	R4-2117500
Qualcomm Incorporated
Draft CR for relative PRS RSRP
	Merged

	R4-2117758
Vivo
DraftCR for PRS RSRP accuracy requirements

	Revised

	R4-2118380
OPPO
DraftCR for UE Rx-Tx time difference accuracy requirements

	Merged

	R4-2118940
ZTE
[draft CR] accuracy requirements for PRS-RSRP
	Merged

	R4-2119333
Huawei, Hisilicon
draftCR for RSTD and UE Rx-Tx time difference
	Revised
For UE Rx-Tx time part can be merged with R4-2119333
,R4-2118380 , R4-2119459


	R4-2119459 
Ericsson
draftCR for UE Rx-Tx time difference
	Revised


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

	Sub-topic#2-5
	RSRP requirements under extreme conditions
· FFS on 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. 
· [1.5]dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2

QC: Don’t see much value in defining these requirements. Low priority or FFS.


	Sub-topic#2-6
	Applicability of UE Rx-Tx time difference accuracy requirements under TA adjustment 
FFS on :
· Option 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
· Option 2. 

· UE Rx-Tx measurement accuracy requirements shall apply for a cell, which is also the downlink reference cell (defined in section 7.1.1) for SRS transmission even if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
· the UE Rx-Tx measurement accuracy requirements shall not apply for a cell, which is not the downlink reference cell (defined in section 7.1.1) for SRS transmission, if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.

QC: The proposed agreement invalidates measurement accuracy for all TRPs except for the serving cell. (which may or may not be a TRP in the assistance data). How is multi-RTT supposed to work under this proposal?
We support option 1 added below.
Moderator: As no consensus on this issue, we can FFS in the next meeting


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

	R4-2120271
	agreeable

	R4-2120272
	agreeable

	R4-2120273
	return





Topic #3: Test cases (AI5.1.4.2.1.3)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2119262
	Rohde & Schwarz
	Proposal 1: RAN4 to add UE-based DL-TDOA reporting delay test case requirements based on the existing RSTD reporting delay test cases, but adding the needed pre-requisites.
Proposal 2: RAN4 to consider the definition of DL-TDOA accuracy test case requirements for UEs supporting UE-based DL-TDOA based on one of the following alternatives:
· Alternative 1: considering the worst case RSTD absolute accuracy from TS 38.133 section 10.1.23 (e.g. Expected RSTD - K for the serving cell, Expected RSTD + K for all neighbor cells, where K is the accuracy limit for the corresponding PRS configuration), calculate the total positioning error that results.
· Alternative 2: consider the E911 requirements as basis and define a positioning accuracy error of +-50m


	R4-2117349
	CATT
	DraftCR on RSTD and UE Rx-Tx test cases

	R4-2117350
	CATT
	DraftCR on RSTD and UE Rx-Tx test cases

	R4-2119335
	Huawei, Hisilicon
	CR to update TCs for PRS measurement requirements

	R4-2119336
	Huawei, Hisilicon
	CR to update TCs for PRS measurement requirements R17

	R4-2119337
	Huawei, Hisilicon
	CR to update TC for PRS measurement accuracy

	R4-2119338
	Huawei, Hisilicon
	CR to update TC for PRS measurement accuracy R17

	
	
	



Open issues summary and companies’ views collection for 1st round
Sub-topic 3-1 Test cases for the UE-based positioning measurement delay reporting
· Option 1 (R&S) 
· RAN4 to add UE-based DL-TDOA reporting delay test case requirements based on the existing RSTD reporting delay test cases, but adding the needed pre-requisites.

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

	Intel
	Can be FFS. But in our understanding, for the requirements testing itself the UE assistant method is more sufficient. 

	Qualcomm
	In general, we would support testing for UE-based positioning. Here we understand that the UE would be reporting the calculated positioning fix.

	Huawei
	We do not support option 1. RAN4 has disused the requirements for UE based positioning, and there was no consensus to define them. Given that there is no requirements, we do not think test cases can be defined.

	CATT
	Firstly, we share the same view as Huawei that we don’t have UE based requirements. secondly, we would like to understand when we define measurement delay requirements test case, what’s the difference between UE-assistant positioning and UE based positioning. Because in our understanding, the difference between the two approaches is the calculation unit, but the measurement should be same. 

	R&S
	Thanks for the feedback:
To Intel and CATT: We agree that testing the performance once (assisted or based) per device is sufficient. But the problem is that both methods (assisted and based) are optional. This means that for UEs supporting only UE based positioning (and not UE assisted positioning) there is no requirement and test coverage and they will remain completely untested. Is this intended? What are then the requirements for these devices and how will they be certified?

	
	


Sub-topic 3-2 Test cases for the UE-based positioning measurement accuracy requirements
· Option 1 (R&S) 
· RAN4 to consider the definition of DL-TDOA accuracy test case requirements for UEs supporting UE-based DL-TDOA based on one of the following alternatives:
· Alternative 1: considering the worst case RSTD absolute accuracy from TS 38.133 section 10.1.23 (e.g. Expected RSTD - K for the serving cell, Expected RSTD + K for all neighbor cells, where K is the accuracy limit for the corresponding PRS configuration), calculate the total positioning error that results based on multilateration algorithm.
· Alternative 2: consider the E911 requirements as basis and define a positioning accuracy error of +-50m
· 

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

	Intel
	Same vies as 3-1

	Qualcomm
	See our response to 3-1.

	Huawei
	Same comment as for 3-1.

	CATT
	Same as 3-1. 

	R&S
	Same as 3-1

	
	




[bookmark: _Hlk62236945]Sub-topic 3-3	 TC of RSTD accuracy with dual PFLs
· Option 1 (Huawei): 
· RAN4 to remove the test cases for RSTD accuracy with dual PFLs.
Recommended WF: Further discussion needed. Collect companies’ views

	Company
	Comments

	Intel
	Option 1 is fine for us

	Qualcomm
	We prefer to wait until the conclusion of the applicability issues for RSTD.

	Huawei
	Support option 1 based on our proposal for 2-3.

	
	

	
	

	
	


 


CRs/TPs
	CR/TP number
	Comments collection

	R4-2117349 CATT
DraftCR on RSTD and UE Rx-Tx test cases
	Intel: R4-2119337, R4-2117349 can be merged


	
	Huawei: To moderator, we understand 7349 and 9335 are both for measurement delay TCs for RSTD and Rx-Tx, while 9337 is for accuracy TCs. 
Would it be possible to split the work between 7349 and 9335? For example, we can capture all agreeable changes to RSTD delay TCs in 9335 and all agreeable changes to Rx-Tx delay TCs in 7349.

	
	CATT: fine with Huawei’s suggestion. 

	
	

	R4-2119335
Huawei, Hisilicon
CR to update TCs for PRS measurement requirements
	Intel: check whether need to combined with other draft CR or use the single CR to correct the common issues.

	
	Huawei: please see our comments above to 7349.

	
	

	R4-2119337
Huawei
CR to update TC for PRS measurement accuracy
	Intel: up to 3-3. 

	
	Qualcomm: Pending issue 3-3.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#3-1
	Test cases for the UE-based positioning measurement delay reporting
Tentative agreements: 

 Candidate options:
· RAN4 to add UE-based DL-TDOA reporting delay test case requirements based on the existing RSTD reporting delay test cases, but adding the needed pre-requisites.

Recommendations for 2nd round: Further discussion needed. 
The proponents can provide more inputs on the feasibility of testing without requirements for themselves.  

	Sub-topic #3-2
	Test cases for the UE-based positioning measurement accuracy requirements
Tentative agreements: 

 Candidate options:
· RAN4 to consider the definition of DL-TDOA accuracy test case requirements for UEs supporting UE-based DL-TDOA based on one of the following alternatives:
· Alternative 1: considering the worst case RSTD absolute accuracy from TS 38.133 section 10.1.23 (e.g. Expected RSTD - K for the serving cell, Expected RSTD + K for all neighbor cells, where K is the accuracy limit for the corresponding PRS configuration), calculate the total positioning error that results based on multilateration algorithm.
· Alternative 2: consider the E911 requirements as basis and define a positioning accuracy error of +-50m

Recommendations for 2nd round: Further discussion needed. 
The same conclusion can be leveraged from issue 3-1.  

	Sub-topic#3-3
	TC of RSTD accuracy with dual PFLs 
Tentative agreements: 

 Candidate options:
· Option 1 (Huawei): 
· RAN4 to remove the test cases for RSTD accuracy with dual PFLs
Recommendations for 2nd round:   Further discussion is needed. 


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

	R4-2117349 CATT

	Revised (To capture the CR for UE Rx-Tx time difference delay TCs)

	R4-2119335
Huawei, Hisilicon
CR to update TCs for PRS measurement requirements
	Revised (To capture the CR for RSTD delay TCs)

	R4-2119337
Huawei
CR to update TC for PRS measurement accuracy
	Revised

	
	




Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#3-1 Test cases for the UE-based positioning measurement delay reporting
Recommendations for 2nd round: Further discussion needed. 
The proponents can provide more inputs on the feasibility of testing without requirements for themselves.  
	Company
	Comments

	Huawei
	As we commented in the first round, there is no requirement for UE based positioning, so we do not see why RAN4 should define test cases. 

	R&S
	If we understand correctly the purpose is here to provide feasibility of testing positioning fix (UE based reports) delay and accuracy requirements, by deriving the requirements from the RSTD (UE assisted reports) delay and accuracy requirements. If this understanding is correct, we will try to provide this in the next RAN4 meeting.
[Moderator: Yes. We are open for this discussion with more analysis. ]

	
	

	
	

	
	


Sub-topic#3-3 TC of RSTD accuracy with dual PFLs 
Recommendations for 2nd round: Further discussion needed. 
	Company
	Comments

	Qualcomm
	Suggest to postpone discussion of this issue until the applicability of the RSTD frequency drift margin is finalized.

	
	

	
	

	
	

	
	



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

	R4-2120274	

	agreeable

	R4-2120275	

	agreeable

	R4-2120276	

	agreeable

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Topic #4: gNB Requirements (AI5.1.4.2.2.)
Companies’ contributions summary 
	T-doc number
	Company
	Proposals / Observations

	R4-2119400
	Nokia, Nokia Shanghai Bell
	Draft CR: Correction to Ês and Iot symbol definitions for gNB measurements

	R4-2119401
	Nokia, Nokia Shanghai Bell
	Correction to Ês and Iot symbol definitions for gNB measurements

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Open issues summary and companies’ views collection for 1st round
Sub-topic 4-1 
CRs/TPs
	CR/TP number
	Comments collection

	R4-2119400
Nokia, Nokia Shanghai Bell

	Huawei: Fine with the CR.

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#4-1
	


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

	R4-2119400
Nokia, Nokia Shanghai Bell

	Agreeable

	
	

	
	



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  

	
	

	
	

	
	


Recommendation for Tdocs 
After first round:
	[bookmark: _Hlk80362150][bookmark: _Hlk55513369]Tdoc No.
	Source company
	Recommendation
	Remarks

	CR for accuracy requirements

	R4-2117347

	CATT

	Merged
	

	R4-2117500

	Qualcomm Incorporated

	Merged
	

	R4-2117758

	Vivo

	Revised
	To capture CR for PRS RSRP accuracy requirements

	R4-2118380

	OPPO

	Merged
	

	R4-2118940
[
	ZTE

	Merged
	

	R4-2119333

	Huawei, Hisilicon

	Revised
	To capture CR for RSTD accuracy requirements


	R4-2119459 

	Ericsson

	Revised
	To capture CR for UE Rx-Tx time difference accuracy requirements


	CR for TC

	R4-2117349 

	CATT
	Revised 
	To capture the CR for UE Rx-Tx time difference delay TCs

	R4-2119335

	Huawei, Hisilicon

	Revised 
	To capture the CR for RSTD delay TCs

	R4-2119337

	Huawei, Hisilicon

	Revised
	To capture the CR for accuracy TCs

	
	
	
	

	
	
	
	

	CR for gNB TC

	R4-2119400

	Nokia, Nokia Shanghai Bell

	Agreeable
	

	
	
	
	

	WF

	New
	Intel
	Return
	

	

	
	
	
	



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

	R4-2120271
	R4-2117758
	Draft CR to 38.133 correction to NR positioning accuracy requirements

	Vivo
	Agreeable
	

	R4-2120272
	R4-2119333
	CR on accuracy requirements for positioning measurement
	Huawei, Hisilicon
	Agreeable
	

	R4-2120273
	R4-2119459 
	Accuracy requirements for UE positioning measurements in TS 38.133
	Ericsson
	Return to
	Had not consensus on the applicability (issue 2-6)

	R4-2120274	

	R4-2117349 
	DraftCR on RSTD and UE Rx-Tx test cases
	CATT
	Agreeable
	

	R4-2120275	

	R4-2119335

	CR to update TCs for PRS measurement requirements
	Huawei, Hisilicon

	Agreeable
	

	R4-2120276	

	R4-2119337

	CR to update TC for PRS measurement accuracy
	Huawei, Hisilicon

	Agreeable
	

	R4-2120270
	
	WF
	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

