3GPP TSG RAN meeting #90e										RP-202657
Electronic Meeting, December 7-11, 2020
Status Report to TSG
Agenda item: 9.2.6
	WI / SI Name
	NR positioning support

	included in this status report
	Study Item: 
No
	Core part: 
No
	Performance part:
Yes
	Testing part:
No

	Acronym
	NR_POS

	Unique ID
	830077

	TSG Tdoc of latest approved WI/SI description (if any)
	RP-191156

	Target Completion Date
(indicate if changed)
	Study Item: 
NA
	Core part: 09/2020
	Performance part: 06/2021 (updated from 03/2021)
	Testing part: 
NA

	Overall Completion level
	Study Item: 
NA
	Core part: 
100%
	Performance Part: 40%
	Testing part: 
NA


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

Source:
	Leading WG
	

	Rapporteur
	Name
	Alexey Khoryaev

	
	Company
	Intel Corporation

	
	Email
	alexey.khoryaev@intel.com

	Rapporteur
	Name
	Florent Munier

	
	Company
	Ericsson

	
	Email
	florent.munier@ericsson.com





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?
	Yes



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
During RAN4 #97e 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:
· [97e][214] NR_pos_RRM_Part_2
· [97e][215] NR_pos_RRM_Part_3

UE RRM performance requirements
The following agreements on UE RRM performance requirements were made:
· [bookmark: _Hlk42705593]Work Plan for RRM Performance part was agreed [R4-2017158]
· CR work split plan was agreed [R4-2017158]
· WF on UE RRM performance requirements was approved [R4-2017371]
· Side condition for RSTD measurement 
· Side condition for FR2
· Option 2: -6dB for reference TRP and -13 dB for neighbor TRP
· Accuracy requirements for RSTD measurement 
· Define the requirements at least for the cases without repetition and multiple repetitions (within the slot and across the slots within one PRS period (i.e. TPRS)) can be considered for small BW
· Assumption on TRS setting for defining accuracy and test:
· No need to consider TRS when defining PRS measurement accuracy requirements.
· For test case can be FFS
· RAN4 needs to decide on the group delay calibration margin. 
· margin equals to zero if the reference and neighbouring resources are on the same frequency layer in FR1
· PRS RSRP measurement accuracy requirements
· Define PRS RSRP measurement accuracy requirements for 2 SINR side conditions
· SINR side condition #1: [-3 dB or -6 dB].
· SINR side condition #2: [-13 dB]. 
· No differentiation between serving and neighbor cell/TRPs
· Same side condition apply for FR1 and FR2
· FFS whether the test case will cover both side condition
· Number of samples for PRS RSRP accuracy requirements
· Follow the same principle as for RSTD measurement
· Define both absolute and relative accuracy requirements for PRS-RSRP 
· How to define the accuracy requirements with the combinations of PRS BW and other parameters
· Follow the same principle as for RSTD measurement, but the parameters can be different
· 
· UE Rx-Tx time difference accuracy requirements 
· Define UE Rx-Tx time difference measurement accuracy requirements for 2 SINR side conditions
· SINR side condition #1: [-3 dB or -6 dB]
· SINR side condition #2: [-13 dB]
· No differentiation between serving and neighbor cell/TRPs
· Same side condition apply for FR1 and FR2
· FFS whether the test case will cover both side conditions
· Antenna panel assumption: Can follow the same conclusion as for RSTD requirements
· RAN4 to decide on the margin to account for the group delay calibration error for both UE Rx and Tx. The same margin for gNB can be FFS separately
· UE Rx-Tx time difference accuracy requirements do NOT apply with HO during the measurement period
· Applicability of accuracy requirements in the case of cell change which is different from HO:
· Option 1. The same UE Rx-Tx measurement accuracy requirements shall apply before and after the cell change (not HO) which does not impact SRS configuration, when the UE continues the measurement
· How to define the accuracy requirements with the combinations of PRS BW and other parameters
· Follow the same principle for that of RSTD measurement
· Test case design
· No need to define separated E-CID test case in Rel16
· Define test cases for
· SA FR1 without CA
· SA FR2 without CA
· FFS: NR-DC with FR1 PCell and FR2 PSCell
· NO DRX case will be tested only for NR positioning measurement requirements in Rel16
· Test case list: 
[image: ]
The following CRs for NR Positioning performance requirements in Rel.16 were endorsed:
· R4-2017373	Draft Big CR: Introduction of Rel-16 NR Positioning RRM performance requirements and test cases 
· R4-2017146	CR on PRS-RSRP report mapping
· R4-2017161	gNB timing positioning measurement report mapping update for k
· R4-2017152	NR RRM positioning test cases structure
· R4-2017153	draftCR to introduce accuracy requirements for RSTD measurement
· R4-2017154	CR on PRS-RSRP accuracy requirements
· R4-2017155	UE Rx-Tx measurement accuracy
· R4-2017157	CR on conditions for NR RSTD measurement

[bookmark: _GoBack]gNB performance requirements
The following agreements on gNB RRM performance requirements were made:
· WF on gNB positioning measurement requirements was approved [R4-2017159]. 
· Selection of option for gNB measurement accuracy requirements
· SRS-RSRP 
· gNB Rx-Tx time difference
· FFS: UL-RTOA. Further investigate whether the accuracy requirements for gNB Rx-Tx can be reused. If there are no technical issues to reuse gNB Rx-Tx time difference requirements, then the UL RTOA requirements will be defined
· Further study the impact from non-guaranteed SRS transmission for different methods
· gNB shall meet accuracy requirements for supported positioning measurement for the test configurations (e.g. CBW, SRS configurations, etc) declared by the manufacturer
· Side conditions for gNB measurement accuracy
· Accuracy is defined for two different side conditions (two sets of Es/Iot)
· High SNR side condition (Es/Iot1) which corresponds to for example typical serving cell conditions or low interference neighbor cell conditions		
· Low SNR side condition (Es/Iot2) which corresponds to for example typical neighbor cell conditions
· Es/Iot1 and Es/Iot2 are to be derived based on system simulations
· Beam configuration for gNB measurement accuracy
· Antenna beam configuration assumption for gNB positioning measurement accuracy follows the approach used in BS specifications: TS 38.104 and TS 38.141-1/2.
· FFS: which of following options correspond to antenna beam configuration assumption in BS specifications for defining gNB positioning measurement accuracy:
· SRS configurations for gNB measurement accuracy
· Accuracy is defined only for subset of suitable SRS configurations and is met for only subset of SRS configurations declared by the manufacturer. 
· Subset of suitable SRS configurations are derived based on link simulations (uphold earlier agreement at RAN4#96-e in R4-2012140).
· SRS configuration parameters in the following table are agreed for FR1 and FR2
	SRS configuration parameters
	Value

	Number of SRS Resource sets
	1

	Number of SRS resources within one SRS resource set
	1

	SRS repetition factor
	1

	SRS frequency hopping
	OFF


· FFS: Other/remaining SRS configuration parameters
· Study impact of factors impacting timing measurement accuracy for different gNB types (1-C, 1-H, 1-O, 2-O).
· Study impact of factors impacting SRS-RSRP measurement accuracy for different gNB types (1-C, 1-H, 1-O, 2-O)
· Updated system simulation assumptions on gNB positioning measurement for deriving side conditions were agreed [R4-2017385]
· CR on gNB timing positioning measurement report mapping update for k was agreed [R4-2017161]

2.4.2	Remaining Open issues
 Further work is needed on performance part for the following items:
· PRS-RSTD measurement accuracy requirements
· Accuracy requirements and corresponding configuration parameters
· Antenna panel assumption
· Applicable PRS BW for defining accuracy
· Applicable accuracy requirement in case of HO
· Applicable propagation channel for accuracy requirement
· UE Rx-Tx timing difference measurement accuracy requirements
· Applicability of accuracy requirements in the case of NTA_offset change 
· How to define the accuracy requirements with the combinations of PRS BW and other parameters
· PRS-RSRP measurement accuracy requirements
· RRM test cases related to PRS-RSTD, UE Rx-Tx and PRS-RSRP
· gNB positioning measurement accuracy requirements

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 #97e meeting contributions
[1] R4-2017283	Email discussion summary for [97e][213] NR_pos_RRM_1	Moderator (Huawei)
[2] R4-2017372	WF on UE PRS measurement requirements	Huawei, HiSilicon
[3] R4-2014445	Discussion on PRS RSTD measurement requirements	CATT
[4] R4-2014573	Further discussion on NR PRS RSTD measurement report requirements	Intel Corporation
[5] R4-2014799	Further discussion on maintenance for RSTD measurement requirement	OPPO
[6] R4-2015750	Discussion on remaining issues for RSTD measurement requirements	Huawei, HiSilicon
[7] R4-2015751	CR to update RSTD measurement requirements	Huawei, HiSilicon
[8] R4-2016390	On UE positioning measurements: RSTD	Ericsson
[9] R4-2017384	UE positioning measurements: RSTD	Ericsson
[10] R4-2016507	PRS-RSTD measurement period requirements	Qualcomm Incorporated
[11] R4-2016558	Revision of PRS-RSTD measurement period requirements	Qualcomm Incorporated
[12] R4-2014006	Requirements for PRS-RSRP measurements	ZTE Corporation
[13] R4-2014575	Discussion on UE RX-TX time difference measurement requirements	Intel Corporation
[14] R4-2017146	CR on PRS-RSRP report mapping	CATT
[15] R4-2015752	Discussison on remaining issues for PRS-RSRP measurement requirements	Huawei, HiSilicon
[16] R4-2017145	CR to update PRS-RSRP measurement requirements	Huawei, HiSilicon
[17] R4-2016392	On UE positioning measurements: PRS-RSRP	Ericsson
[18] R4-2016393	UE positioning measurements: PRS-RSRP	Ericsson
[19] R4-2016557	Revision of PRS-RSRP measurement period requirements	Qualcomm Incorporated
[20] R4-2014003	UE Rx-Tx measurements	ZTE Corporation
[21] R4-2014446	Discussion on UE Rx-Tx time difference measurement requirements	CATT
[22] R4-2015754	Discussion on remaining issues for UE Rx-Rx time difference measurement requirements	Huawei, HiSilicon
[23] R4-2015755	CR to update UE Rx-Tx time difference measurement requirements	Huawei, HiSilicon
[24] R4-2016394	On UE positioning measurements: UE Rx-Tx	Ericsson
[25] R4-2016395	UE positioning measurements: UE Rx-Tx	Ericsson
[26] R4-2016508	UE Rx-Tx time difference measurement period requirements	Qualcomm Incorporated
[27] R4-2016559	Revision of UE Rx-Tx time difference measurement period requirements and applicability	Qualcomm Incorporated
[28] R4-2014005	New gap patterns for PRS measurements	ZTE Corporation
[29] R4-2014282	LS on new per-UE MG for NR positioning	RAN4
[30] R4-2015756	Discussion on remaining issues in CSSF for PRS measurement	Huawei, HiSilicon
[31] R4-2015757	CR on CSSF for PRS measurement	Huawei, HiSilicon
[32] R4-2017148	CR to introduce new measurement gap patterns for positioning in 36.133	Huawei, HiSilicon
[33] R4-2017150	Refinements on CSSF within gap to include NR positioning measurements	Nokia, Nokia Shanghai Bell
[34] R4-2016505	General NR positioning measurement requirements	Qualcomm Incorporated
[35] R4-2016556	Revision of NR positioning measurement requirements applicability	Qualcomm Incorporated
[36] R4-2017147	CR to TS 38.133 on measurement period requirements for PRS RSTD, PRS-RSRP and UE Rx-Tx(section 9.9)	OPPO
[37] R4-2016396	On CSSF for positioning measurements	Ericsson
[38] R4-2016397	Correction to CSSF for positioning measurements	Ericsson
[39] R4-2017284	Email discussion summary for [97e][214] NR_pos_RRM_2	Moderator (Intel Corporation)
[40] R4-2017371	WF on UE PRS performance requirements	Intel Corporation
[41] R4-2014571	Discussion on NR Positioning test cases configuration and list	Intel Corporation
[42] R4-2017156	Draft CR to TS 38.133: PRS configurations for NR Pos RRM tests	Intel Corporation
[43] R4-2017158	Work plan for NR Positioning RRM Performance part	Intel Corporation
[44] R4-2016398	General discussion on NR RRM positioning test cases	Ericsson
[45] R4-2017373	Draft Big CR: Introduction of Rel-16 NR Positioning RRM performance requirements and test cases (TS 38.133)	Ericsson, Intel
[46] R4-2014447	Discussion on PRS RSTD accuracy requirements	CATT
[47] R4-2014450	CR on PRS RSTD accuracy requirements	CATT
[48] R4-2014574	Discussion on NR PRS RSTD Measurement Accuracy Requirements	Intel Corporation
[49] R4-2015759	Discussion on accuracy requirements for RSTD measurement	Huawei, HiSilicon
[50] R4-2017153	draftCR to introduce accuracy requirements for RSTD measurement	Huawei, HiSilicon
[51] R4-2016404	On RSTD measurement accuracy	Ericsson
[52] R4-2016405	RSTD measurement accuracy	Ericsson
[53] R4-2016510	PRS-RSTD measurement accuracy requirements	Qualcomm Incorporated
[54] R4-2014007	Accuracy requirements for PRS-RSRP measurements	ZTE Corporation
[55] R4-2014448	Discussion on PRS RSRP accuracy requirements	CATT
[56] R4-2017154	CR on PRS-RSRP accuracy requirements	CATT
[57] R4-2014578	Discussion on PRS RSRP accuracy requirements for NR Positioning	Intel Corporation
[58] R4-2014579	Link-level simulation results for PRS RSRP measurement	Intel Corporation
[59] R4-2015761	Discussion on accuracy requirements for PRS-RSRP measurement	Huawei, HiSilicon
[60] R4-2015762	draftCR to introduce accuracy requirements for PRS-RSRP measurement	Huawei, HiSilicon
[61] R4-2016402	On PRS-RSRP measurement accuracy	Ericsson
[62] R4-2016403	PRS-RSRP measurement accuracy	Ericsson
[63] R4-2016509	PRS-RSRP measurement accuracy requirements	Qualcomm Incorporated
[64] R4-2014449	Discussion on UE Rx-Tx time difference accuracy requirements	CATT
[65] R4-2014452	CR on UE Rx-Tx time difference accuracy requirements	CATT
[66] R4-2014576	Discussion on UE RX-TX time difference measurement accuracy requirements	Intel Corporation
[67] R4-2014577	Link-level simulation results for UE RX-TX time difference measurement	Intel Corporation
[68] R4-2015763	Discussion on accuracy requirements for UE Rx-Tx time difference measurement	Huawei, HiSilicon
[69] R4-2015764	draftCR to introduce accuracy requirements for UE Rx-Tx time difference measurement	Huawei, HiSilicon
[70] R4-2016406	On UE Rx-Tx measurement accuracy	Ericsson
[71] R4-2017155	UE Rx-Tx measurement accuracy	Ericsson
[72] R4-2016511	UE Rx-Tx time difference measurement accuracy requirements	Qualcomm Incorporated
[73] R4-2017157	CR on conditions for NR RSTD measurement	CATT, Ericsson
[74] R4-2015765	Discussion on RRM test case for UE positioning requirements	Huawei, HiSilicon
[75] R4-2015766	draftCR on PRS RMC for positioning test cases	Huawei, HiSilicon
[76] R4-2016399	NR RRM positioning test cases list and time plan	Ericsson
[77] R4-2017152	NR RRM positioning test cases structure	Ericsson
[78] R4-2016401	Correction to UE Rx-Tx measurement report mapping	Ericsson
[79] R4-2017285	Email discussion summary for [97e][215] NR_pos_RRM_3	Moderator (Ericsson)
[80] R4-2017159	WF on gNB positioning measurement requirements	Ericsson
[81] R4-2017385	Updated system simulation assumptions on gNB positioning measurement for deriving side conditions	Ericsson
[82] R4-2014002	gNB requirements for NR positioning	ZTE Corporation
[83] R4-2014453	Discussion on gNB measurement requirements	CATT
[84] R4-2015767	Discussion on the scope gNB requirements for NR positioning	Huawei, HiSilicon, CMCC
[85] R4-2015768	Discussion on gNB positioning measurement requirements	Huawei, HiSilicon
[86] R4-2015769	System and link level simulation results for gNB measurement requirements	Huawei, HiSilicon
[87] R4-2015770	draftCR to introduce accuracy requirements for gNB positioning measurement	Huawei, HiSilicon
[88] R4-2017161	gNB timing positioning measurement report mapping update for k	Ericsson
[89] R4-2016088	gNB Positioning Requirements	Ericsson
[90] R4-2016109	gNB Positioning UL SRS System Simulation Results	Ericsson
[91] R4-2016154	gNB Positioning UL SRS Link Level Simulation Results	Ericsson
[92] R4-2016157	On gNB measurement accuracy requirements for NR positioning	Nokia, Nokia Shanghai Bell
[93] R4-2016158	System simulation results for SRS for NR positioning	Nokia, Nokia Shanghai Bell
[94] R4-2016159	System simulation results for SRS for NR positioning	Nokia, Nokia Shanghai Bell
[95] R4-2016506	gNB requirements for positioning	Qualcomm Incorporated


	31.08.2020		minor adaptations for RAN #89e
	20.04.2020		minor adaptations for RAN #88e
	18.02.2020		minor adaptations for RAN #87e
	14.11.2019		minor adaptations for RAN #86
	18.08.2019		minor adaptations for RAN #85
	12.05.2019		minor adaptations for RAN #84
	27.02.2019		minor adaptations for RAN #83
	21.11.2018		completion levels with colours added (for RAN #82)
v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects (for RAN #81)
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
5 / 8
image1.png
RSTD measurement requirements for FR1 in SA

RSTD measurement requirements for FR2 in SA

PRS RSRP measurement requirements for FR1 in SA

PRS RSRP measurement requirements for FR2 in SA

UE Rx-Tx time difference measurement requirements for FR1 in SA

UE Rx-Tx time difference measurement requirements for FR2 in SA

RSTD measurement accuracy for FR1in SA

RSTD measurement accuracy for FR2 in SA

PRS RSRP measurement accuracy for FR1 in SA

PRS RSRP measurement accuracy for FR2 in SA

UE Rx-Tx time difference measurement accuracy for FR1 in SA

UE Rx-Tx time difference measurement accuracy for FR2 in SA




