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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
2.1.2	Remaining Open issues
RAN WG1 completed work in December 2019.

2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
RAN WG2 completed work in June 2020.

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
RAN WG3 completed work in September 2020.

2.4	RAN4
2.4.1	Agreements
RAN4#98bis-e
During RAN4 #98bis-e meeting, the group continued discussion on RRM performance requirements for NR positioning that was divided into UE and gNB parts in these two e-mail threads:
· [98bis-e][207] NR_pos_RRM_Part_2
· [98bis-e][208] NR_pos_RRM_Part_3

UE RRM performance requirements
The following agreements on UE RRM performance requirements were made:
· RSTD accuracy requirements 
· [bookmark: _Hlk42705593]Applicable propagation channel for PRS-RSTD and UE Rx-Tx measurement accuracy requirements 
· Requirements for fading conditions shall be defined
· FFS: Additional set of requirements for AWGN 
· Test cases for accuracy requirements for RSTD and UE Rx-Tx time difference are defined for 
· AWGN conditions
· FFS: fading conditions for FR1
· Applicable accuracy requirements of RSTD are not impacted by HO. 
· FFS on the group delay calibration margin for RSTD and UE Rx-Tx time difference accuracy requirements. 
·  FFS on frequency drift margin
· Basic requirement sets defined by PRS BW, SCS and repetition factor were agreed in [R4-2105843].
· PRS RSRP measurement accuracy requirements
· PRS-RSRP SINR side condition #1 is -3 dB 
· PRS RSRP requirement sets are defined by PRS BW [R4-2105845]
· when SINR >[-3dB] , 
· single set requirement for all parameter sets
· when SINR >[-13dB] 
· multiple requirements depending on PRS BW (in PRBs)
· RF calibration margin:
· 2.5dB for FR1 absolute accuracy requirements
· 4dB for FR2 absolute accuracy requirements
· FFS the calibration error margins for PRS-RSRP relative accuracy requirements for FR1 and FR2
· UE Rx-Tx time difference accuracy requirements 
· SINR side conditions for #1 is -3dB
· Applicability of accuracy requirements in the case of NTA_offset change: FFS
· Applicability of accuracy requirements under TA adjustment: FFS
· Applicable propagation channel for accuracy requirement: Follow the same principle of RSTD accuracy requirements 
· Applicable accuracy requirement in case of other (non-HO) serving cell changes: FFS
· Basic requirement sets defined by PRS BW, SCS and repetition factor were agreed in [R4-2105844]
· Test case design
· Only need to define the test cases for SA  
· Test cases for the different SINR side condition for UE Rx-Tx time difference 
· UE Rx-Tx tests: Both SINR side conditions are tested in the same test with two cells.
· PRS-RSRP test:  Both SINR side conditions are tested in the same test with two cells
· No need to define test cases for the serving carrier frequencies and non-serving carrier frequencies.
· Absolute measurement reporting in test cases: FFS
· General PRS configuration for NR Positioning test case (e.g. PRS periodicity, comb-size, etc) 
· Use 160 ms PRS periodicity as baseline for all tests. Offsets may be specified in each test case in order to achieve orthogonality between PRS resources from multiple TRPs
· Combination of Comb size, number of symbol, slot repetition factor can be FFS up to the discussion of PRS accuracy requirements.
· PRS BW:
· 10MHz (24 and 52 PRS PRBs) for 15kHz SCS, 50MHz (24 and 132 PRS PRBs) for 30kHz SCS and 100MHz (24 and 64 PRS PRBs) for 120kHz SCS for delay and accuracy tests. 
· SRS configuration for NR Positioning test case: FFS
· Number of cells/TRPs for NR Positioning test case: 
· Three cells/TRPs for RSTD delay tests
· Two cells/TRPs for other delay tests and all accuracy tests
· Number of positioning frequency layers: 
· Test Case 1 or Case 2 for delay tests and RSTD accuracy tests. Test Case 1 for PRS-RSRP and UE Rx-Tx accuracy tests
· Case 1: 1 PFL, and all cells are on the same PFL
· Case 2: 2 PLFs, and cells are distributed on two PFLs
· UE supporting more than one PFL only needs to pass tests for Case 2.
· Synchronous/Asynchronous cells: FFS
· Muting pattern: FFS 
· Testing procedure: FFS
· Subsets of accuracy tests:
· Test two PRS BW configurations per test
· The first configuration could be the minimum PRS BW supported (PRBs = [24]) paired with the smallest SCS for the FR being tested, i.e. SCS = 15 kHz for FR1 and SCS = 60 kHz for FR2.
· The second configuration could be the highest PRS BW (num. PRBs) supported by the UE among the PRS reference configurations, paired with the highest SCS for the FR being tested (SCS = 30 kHz for FR1 and SCS = 120 kHz for FR2).
· Supported test configurations in FR1 and FR2 : FFS

gNB performance requirements 
The following agreements on gNB RRM performance requirements were made:
· General: 
· Beam sweeping during gNB measurement: FFS
· Samples for gNB accuracy requirements
· Default assumption is to define the gNB accuracy requirements based on single sample/shot measurement assumption
· FFS if multiple shots are used for lowest SRS BW group per SCS in case performance is not satisfactory
· Side conditions for gNB measurement accuracy
· gNB positioning measurement requirements apply for the same RoAoA as OTA reference sensitivity requirements for 1-O and 2-O BS”.
· gNB Rx-Tx measurement accuracy requirements
· gNB accuracy requirements shall be defined for group of SRS BWs
· grouping of SRS BWs will be decided/updated based on link simulation results
· accuracy depends on SRS SCS
· FFS: whether gNB Rx-Tx accuracy is agnostic to SRS symbols and comb size or not will be decided based on further simulation with updated simulation assumptions
· gNB Rx-Tx time difference accuracy is defined as: ± (X+Z) Tc.
· Where:
· X is numerical value derived from the link simulation results 
· Z accounts for RF margin and is declared by manufacturer.
· Z depends on gNB type (1-C, 1-H, 1-O, 2-O)
· SRS-RSRP
· gNB accuracy requirements shall be defined for group of SRS BWs
· grouping of SRS BWs will be decided based on link simulation results
· SRS-RSRP accuracy is agnostic to SRS SCS within the same FR
· FFS: whether SRS-RSRP accuracy is agnostic to SRS symbols and comb size or not will be decided based on further simulation with updated simulation assumptions.
· SRS-RSRP measurement accuracy shall be defined under AWGN
· FFS: RF margin for different gNB types 
· UL RTOA
· Do not define UL RTOA performance requirements in Rel-16 NR Positioning

The following CRs for NR Positioning performance requirements in Rel.16 were endorsed:
· R4-2105751	Draft Big CR: Introduction of Rel-16 NR Positioning RRM performance requirements and test cases 
· R4-2105843	draftCR to introduce accuracy requirements for RSTD measurement
· [bookmark: _Hlk69801171]R4-2105844	UE Rx-Tx measurement accuracy requirements
· R4-2105845	CR on PRS-RSRP accuracy requirements
· R4-2105837 	[draftCR] PRS configurations for NR Pos RRM tests
· R4-2105756	gNB SRS-RSRP measurement
· R4-2105757	draftCR to introduce gNB Rx-Tx time difference requirements

RAN4#99-e
During RAN4 #99-e meeting, the group continued discussion on RRM performance requirements for NR positioning that was divided into UE and gNB parts in these two e-mail threads:
· [99e][215] NR_pos_RRM_Part_2
· [99e][216] NR_pos_RRM_Part_3

UE RRM performance requirements
The following agreements on UE RRM performance requirements were made:
· Accuracy requirements for RSTD measurement 
· PRS-RSTD and UE Rx-Tx measurement accuracy requirements
· Define an additional set of accuracy requirements for AWGN 
· Capture in the specification the propagation channel models based on which the accuracy requirements are derived
· When UE measures RSTD on PRS resources belonging to different PFLs, then the RSTD accuracy is defined as the accuracy corresponding to the largest accuracy value among different PFLs.
· RAN4 will add a non-zero group delay calibration margin to the RSTD accuracy requirements in FR1 and FR2. 
· FFS the exact values of the margins for FR1 and FR2 in the maintenance stage
· FFS on frequency drift margin
· Reference point of ideal RX time for RSTD accuracy requirements is the absolute arrival time of the first path of the receive signal
· RSTD measurement accuracy requirements were defined in draftCR [R4-2108302]
· PRS RSRP measurement accuracy requirements
· [bookmark: _Hlk56617376]The relative RSRP accuracy should be (RSRP95 – RSRP05), which was agreed in R4#98bis-e
· 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. 
· 1dB for relative accuracy for FR1. 
· 3dB for relative accuracy for FR2
· 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.
· FFS on the exact value of RF calibration margin
· For FR 1: 
· Option 1: [2dB] for FR1
· Option 2: [0dB] for FR1
· For FR2: [4dB] 
· RF calibration margin: FFS
· PRS RSRP measurement accuracy requirements were defined in draftCR [R4-2108304]
· UE Rx-Tx time difference accuracy requirements 
· Applicability of accuracy requirements in the case of NTA_offset change: 
· Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.” 
· Applicability of accuracy requirements under TA adjustment:
· UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to network-configured TA command. 
· FFS  whether 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 in the maintenance stage if no consensus reached. 
· Applicable accuracy requirement in case of other (non-HO) serving cell changes:
· The UE shall continue and complete a UE Rx-Tx measurement while meeting UE Rx-Tx measurement accuracy requirements in clause 10.1.23, when a non-HO serving cell change occurs during the measurement, provided the cell change does not impact the configuration of the SRS used for the measurement.
· The group delay calibration margin can be taken count into UE Rx-Tx difference accuracy requirement. 
· The exact value can be FFS.
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]UE Rx-Tx time difference measurement accuracy requirements were defined in draftCR [R4-2108041]
· Test case design
· General PRS configuration for NR Positioning test case (e.g. PRS periodicity, comb-size, etc) was updated in R4-2108306
· SRS configuration was agreed in R4-2110888]. 
· Number of positioning frequency layers : 
· single PFL tests and dual PFL tests in separate test cases (sections).
· The synchronous cells will be tested for the measurement delay requirements test
· Muting pattern :
· Cell 1: ‘10’
· Cell 2: ‘01’
· Cell 3: ‘10’ 
· Cell 1 and Cell 3 will be configured with different Comb patterns or resource offsets
· Reporting configuration :No need limit the reporting granularity
· Gap pattern: use MGP #24 if supported by UE otherwise #0 or [#13] can be used.
· Testing procedure: 
· The testing procedure for LTE OTDoA can be taken as the baseline for NR RSTD and UE Rx-Tx time difference measurement tests.
· The further simplified procedure can be FFS
· The setup of AoA for RSTD testing in FR2 can be based on AoA setup 1 for all cells/TRPs.
· Supported test configurations in FR1 and FR2

gNB performance requirements 
The following agreements on gNB RRM performance requirements were made:
· [bookmark: _Hlk56618029]General: Beam sweeping during gNB measurement
· Add following note in SRS-RSRP and gNB Rx-Tx accuracy sections: outside the accuracy tables and will not be part of the accuracy side conditions:
· Note: The measurement accuracy requirements are defined under an assumption that gNB is not mandated to perform receive beam sweeping
· gNB Rx-Tx measurement accuracy requirements
· SRS BW grouping for defining gNB Rx-Tx time difference accuracy requirements 
· Requirements is derived as follows:
· (gNB Rx-Tx)avg = ceil(avg(CDF90(gNB Rx-Tx))) 
· The above averaging method for derving the baseline gNB Rx-Tx accuracy can be revisited to take into account the spread of proposals from contributing companies.
· gNB Rx-Tx accuracy depends on SRS Ês/Iot.
· gNB Rx-Tx accuracy will be defined agnostic to symbols and comb size according to the agreed SRS BW grouping and based on the combination of {comb=2, symbol=1}.  
· SRS-RSRP
· SRS BW grouping for defining SRS-RSRP accuracy requirements 
· FR1
· 24 ≤  BW < 48 (requirements will be defined for Ês/Iot ≥ 3dB only)
· 48 ≤  BW < 132
· 132 ≤ BW
· FR2
· 32 ≤  BW < 64 (requirements will be defined for Ês/Iot ≥ 3dB only)
· 64 ≤  BW < 132
· 132 ≤ BW
· SRS-RSRP average (SRS-RSRPavg) without RF margin used for baseline accuracy requirements is derived as follows:
· SRS-RSRPavg = [ceil(2*avg(CDF90(SRS-RSRP)))/2] + 0.5 dB (If std dev > 0.25 dB)
· SRS-RSRP accuracy depends on SRS Ês/Iot.
· SRS-RSRP accuracy will be defined agnostic to symbols and comb size according to the agreed SRS BW grouping and based on the combination of {comb=2, symbol=1}.  
· RF calibration margin differs between gNB type 1-C and other gNB types:
· X= [2.5] dB for gNB type 1-C
· X= [4] dB for gNB type 1-H, 1-O and 2-O


The following CRs for NR Positioning performance requirements in Rel.16 were endorsed:
· R4-2108302	draftCR to introduce accuracy requirements for RSTD measurement
· R4-2108304	CR on PRS-RSRP accuracy requirements
· R4-2108041	UE Rx-Tx measurement accuracy requirements
· R4-2108422        CR to 38.133 Introduction of Gain to PRS-RSRP measurement point for FR2 in Annex B
· R4-2108305	[draft CR] Test cases for PRS-RSRP measurement accuracy 
· R4-2108306	[draftCR] PRS configurations for NR Pos RRM tests
· R4-2108307 	[draftCR] Test case of RSTD measurement requirements reporting in SA
· R4-2108308	TC5 and TC6: UE Rx-Tx time difference measurement requirements for FR1 and FR2 in SA
· R4-2108309	TC11 and TC12: UE Rx-Tx time difference measurement accuracy for FR1 and FR2 in SA
· R4-2110888	draftCR to introduce reference configuration for SRS for positioning tests
· R4-2108311	draftCR to introduce TC for PRS-RSRP measurement requirements for FR1 in SA
· R4-2108312	draftCR to introduce TC for RSTD measurement accuracy for FR1 and FR2 in SA
· R4-2108424	draftCR on test case for PRS-RSRP measurement requirements for FR2 in SA
· R4-2108315	gNB SRS-RSRP measurement
· R4-2108316	draftCR to introduce gNB Rx-Tx time difference requirements

The following CRs for NR Positioning performance requirements in Rel-16 and Rel-17 (Cat A) were approved:
· R4-2108300	Big CR: Introduction of Rel-16 NR Positioning RRM performance requirements and test cases (Rel-16)
· R4-2108301	Big CR: Introduction of Rel-16 NR Positioning RRM performance requirements and test cases (Rel-17)

2.4.2	Remaining Open issues
No	
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
RAN4 #98bis-e meeting contributions
[1] R4-2104745	Discussion on PRS RSTD accuracy requirements	CATT
[2] R4-2104746	Discussion on PRS RSRP accuracy requirements	CATT
[3] R4-2104747	CR on PRS-RSRP accuracy requirements	CATT
[4] R4-2104748	CR on test case for PRS-RSRP measurement requirements for FR2 in SA	CATT
[5] R4-2104749	Discussion on gNB Rx-Tx time difference measurement requirements	CATT
[6] R4-2105677	Email discussion summary for [98-bis-e][207] NR_pos_RRM_Part_2	Moderator (Intel Corporation)
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[21] R4-2105843	draftCR to introduce accuracy requirements for RSTD measurement	Huawei, HiSilicon
[22] R4-2105844	UE Rx-Tx measurement accuracy requirements	Ericsson
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[24] R4-2105848	Summary of link level simulation result of RSTD, PRS RSRP and UE Rx-Tx time difference		Intel Corporation
[25] R4-2105852	Summary of link level simulation result of RSTD, PRS RSRP and UE Rx-Tx time difference		Intel Corporation
[26] R4-2105857	Summary of link level simulation result of RSTD, PRS RSRP and UE Rx-Tx time difference		Intel Corporation
[27] R4-2106338	On PRS-RSTD measurement accuracy requirements	Qualcomm Incorporated
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[47] R4-2106457	Summary of link level simulation result of RSTD, PRS RSRP and UE Rx-Tx time difference		Intel Corporation
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[54] R4-2106633	Discussion on PRS-RSRP accuracy requirements	vivo
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[58] R4-2106637	Link level simulation results for UE Rx-Tx timing difference	vivo
[59] R4-2106921	[draft CR] Test cases for PRS-RSRP measurement accuracy	ZTE Corporation
[60] R4-2106922	Beam configuration for gNB measurement accuracy	ZTE Corporation
[61] R4-2106948	Link level simulation results for SRS-RSRP	Huawei, HiSilicon
[62] R4-2106949	Link level simulation results for gNB TOA measurement	Huawei, HiSilicon
[63] R4-2107006	Discussion on accuracy requirements for RSTD measurement	Huawei, HiSilicon
[64] R4-2107007	draftCR to introduce accuracy requirements for RSTD measurement	Huawei, HiSilicon
[65] R4-2107008	Discussion on accuracy requirements for PRS-RSRP measurement	Huawei, HiSilicon
[66] R4-2107009	Discussion on accuracy requirements for UE Rx-Tx time difference measurement	Huawei, HiSilicon
[67] R4-2107010	Discussion on RRM test case for UE positioning requirements	Huawei, HiSilicon
[68] R4-2107011	draftCR to introduce TC for PRS-RSRP measurement requirements for FR1 in SA	Huawei, HiSilicon
[69] R4-2107012	draftCR to introduce TC for RSTD measurement accuracy for FR1 and FR2 in SA	Huawei, HiSilicon
[70] R4-2107013	Discussion on general issues for gNB positioning measurement requirements	Huawei, HiSilicon
[71] R4-2107014	Updated link level simulation assumption for gNB positioning measurement performance		Huawei, HiSilicon
[72] R4-2107015	Discussion on gNB Rx-Tx time difference requirements	Huawei, HiSilicon
[73] R4-2107016	draftCR to introduce gNB Rx-Tx time difference requirements	Huawei, HiSilicon
[74] R4-2107017	Discussion on SRS-RSRP requirements	Huawei, HiSilicon
[75] R4-2107018	draftCR to introduce SRS-RSRP requirements	Huawei, HiSilicon
[76] R4-2107019	Discussion on UL-RTOA requirements	Huawei, HiSilicon
[77] R4-2107020	draftCR to introduce UL-RTOA requirements	Huawei, HiSilicon
[78] R4-2107048	Test case design principles for NR Positioning	ZTE Corporation
[79] R4-2107158	Draft Big CR: Introduction of Rel-16 NR Positioning RRM performance requirements and test cases	Ericsson, Intel
[80] R4-2107165	On RSTD measurement accuracy requirements	Ericsson
[81] R4-2107166	On PRS-RSRP measurement accuracy requirements	Ericsson
[82] R4-2107167	On UE Rx-Tx measurement accuracy requirements	Ericsson
[83] R4-2107168	UE Rx-Tx measurement accuracy requirements	Ericsson
[84] R4-2107169	On positioning test cases	Ericsson
[85] R4-2107170	TC5 and TC6: UE Rx-Tx time difference measurement requirements for FR1 and FR2 in SA	Ericsson
[86] R4-2107171	TC11 and TC12: UE Rx-Tx time difference measurement accuracy for FR1 and FR2 in SA	Ericsson
[87] R4-2107177	General aspects for gNB measurement accuracy requirements	Nokia, Nokia Shanghai Bell
[88] R4-2107178	Link simulation results for SRS-RSRP accuracy	Nokia, Nokia Shanghai Bell
[89] R4-2107179	Link simulation results for gNB Rx-Tx time difference accuracy	Nokia, Nokia Shanghai Bell
[90] R4-2107180	On UL-RTOA requirements for NR positioning	Nokia, Nokia Shanghai Bell
[91] R4-2107216	Summary of all link level accuracy simulation results for RSTD, PRS-RSRP, and UE Rx-Tx	Ericsson

RAN4 #99-e meeting contributions
[92] R4-2108178	Link simulation results for SRS-RSRP accuracy	Nokia, Nokia Shanghai Bell
[93] R4-2108179	Link simulation results for gNB Rx-Tx time difference accuracy	Nokia, Nokia Shanghai Bell
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[98] R4-2108766	Beam configuration and samples for gNB measurement accuracy	ZTE Corporation
[99] R4-2108782	Measurement Accuracy Requirements for UE Rx-Tx time difference	ZTE Corporation
[100] R4-2108783	Design principles for test cases	ZTE Corporation
[101] R4-2108784	On Measurement Accuracy Requirements for RSTD	ZTE Corporation
[102] R4-2109093	Discussion on PRS RSTD accuracy requirements	CATT
[103] R4-2109094	Discussion on PRS RSRP accuracy requirements	CATT
[104] R4-2109095	Discussion on UE Rx-Tx time difference accuracy requirements	CATT
[105] R4-2109096	draftCR on PRS-RSRP accuracy requirements	CATT
[106] R4-2109097	draftCR on test case for PRS-RSRP measurement requirements for FR2 in SA	CATT
[107] R4-2109231	Discussion on NR Positioning test cases configuration	Intel Corporation
[108] R4-2109232	[draftCR] PRS configurations for NR Pos RRM tests	Intel Corporation
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