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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?
	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:

There is a need for additional TUs allocated for RAN3 and RAN4 WGs that require extension of WI for completion of core part till June 2020.
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
RAN1 started maintenance work on NR Positioning. The following e-mail discussions were organized to address remaining open issues for all agenda items based on contributions [1]-[64]:
DL Reference Signals for NR Positioning
This sub-section provides outcome of RAN1 WG e-mail discussions, that were organized to address raised issues on NR DL reference signals for NR Positioning:
· [100e-NR-Pos-DL-PRS-01] E-mail discussion/approval to resolve issue #1 in R1-2001176
· The summary of e-mail discussion was uploaded in R1-2001233. The text proposal for TS 38.211 were endorsed based on TPs in R1-2001234, i.e. TP#1 and TP#2(Option B) from R1-2001234 were agreed.
· [100e-NR-Pos-DL-PRS-02] E-mail discussion/approval to resolve issue #2 in R1-2001176
· The summary of e-mail discussion was uploaded in R1-2001235. RAN1 made additional agreements (captures in Conclusion Section #4 of R1-2001235) to clarify assumptions of the previous RAN1 WG agreement on UE DL PRS processing capabilities.

[bookmark: _Toc33365020]UL Reference Signals for NR Positioning
This sub-section provides outcome of RAN1 WG e-mail discussions, that were organized to address raised issues on NR UL reference signals for NR Positioning:
· [100e-NR-Pos-ULRS-01] E-mail discussion/approval to resolve the issue of simultaneous SRS transmission (proposal: UE is not expected to transmit SRS for positioning and SRS for other usages on the same symbol)
· Outcome of this e-mail discussion is the TP for TS38.214 in Section 3 of R1-2001286 that was agreed by RAN1
· [100e-NR-Pos-ULRS-02] E-mail discussion/approval to resolve SRS priorities/collision with PUSCH
· Outcome of this e-mail discussion is captured in R1-2001287. The TP in Section 3.1 of R1-2001287 was agreed by RAN1

· [100e-NR-Pos-ULRS-03] E-mail discussion/approval to resolve the issue of periodic SRS for positioning configuration (proposal: Add the parameter slot offset for an SRS resource when the higher layer parameter resource Type in SRS-Resource is set to 'aperiodic'.)
· Outcome of this e-mail discussion is captured in R1-2001288. 
· RAN1 agreed LS (R1-2001386) where RAN1 respectfully asks RAN2 to take into account the addition of a slot offset parameter in the aperiodic SRS resource configuration  for the [SRS-for-positioning] SRS and the removal of slot offset configuration in SRS resource set for the  case of the [SRS-for-positioning] SRS.

· [100e-NR-Pos-ULRS-04] E-mail discussion/approval to resolve the issue of spatial relation information for SRS for positioning (default, MAC CE update)
· Outcome of this e-mail discussion is captured in R1-2001289. RAN1 made the following agreements:
· The feature of default spatial relation info is not applicable to SRS for positioning
· The feature of using one MAC CE to activate one same spatial relation info for multiple SRS resources in multiple CCs is not applicable to SRS for positioning.
· The text proposal of Section 3.1 in R1-2001289 is endorsed.

[bookmark: _Toc33365021]UE and gNB measurements for NR Positioning
This sub-section provides outcome of RAN1 WG e-mail discussions, that were organized to address raised issues on UE and gNB measurements for NR Positioning:
· [100e-NR-Pos-Measurements-01] Email approval of a TP on essential corrections to UE/gNB measurements (TS 38.215, section 5.1.6.5) (reference: R1-2001156, issues 2.1/2.2/2.5/2.6/2.7/2.10).
· The summary of e-mail discussion was uploaded in R1-2001243. The agreed by RAN1 text proposals to update section 5.1.6.5 of the TS 38.215 were endorsed in R1-2001244.

[bookmark: _Toc33365022]Physical-layer procedures to support UE/gNB measurements
This sub-section provides outcome of RAN1 WG e-mail discussions, that were organized to address raised issues on On physical layer procedures for NR Positioning:
· [100e-NR-Pos-PHY procedures-01] Email approval of a TP on essential corrections to PRS reception procedure (TS 38.214, sub-clause 5.1.6.5) (reference: R1-2001168, issues #1, 2, 4-11; R1-2001176, issue #3; R1-2001156, part of the issues 2.1 and issue 2.10 related to Section 5.1.6.5, 38.214)
· The summary of e-mail discussion was uploaded in R1-2001364 where multiple text proposals to correct section “5.1.6.5 PRS reception procedure” in the TS 38.214 were discussed. Finally, proposal provided in the summary section was agreed by RAN1.
· [100e-NR-Pos-PHY procedures-02]: Email discussion/approval on UE procedure for determining slot format (TS 38.213, TS 38.214) (reference: R1-2001168, issue #12)
· The summary of e-mail discussion was uploaded in R1-2001365, where several text proposals aiming to clarify UE DL PRS reception behavior in case of dynamic slot format indication. Finally, proposal provided in the summary section was agreed by RAN1.
· [100e-NR-Pos-PHY procedures-03]: Email discussion/approval of a TP on essential corrections to UL power control for SRS-for-positioning (TS 38.213, sub-clause 7.3.1) (reference: R1-2001168, issues#15/16/17) by 2/28 – Sven (Qualcomm)
· The summary of e-mail discussion was uploaded in R1-2001366, where several text proposals were agreed clarifying UE behavior for transmission of SRS for positioning. Finally, proposal provided in the summary section was agreed by RAN1.

2.1.2	Remaining Open issues
RAN1 is to continue maintenance of NR Positioning work aiming to resolve technical issues if any are identified at the subsequent meetings.
2.2	RAN2
RAN2 continued the work on NR Positioning. The following e-mail discussions were organized to address remaining open issues for all agenda items based on contributions [65]-[142]:
2.2.1	Agreements
RAN2 agreed LTE Stage 2 CR R2-2002111 and RRC CR R2-2001216 on PPP RTK;
RAN2 agreed NR stage 2 (TS38.305) CR R2-2002241, stage 2 (TS38.300) CR R2-2001960, RRC CR R2-2002247, LPP CR R2-2002243 and MAC CR R2-2002246

For NR RAT dependent, RAN2 agreed:
-	Support semi-persistent SRS for positioning.
-	There is no support of Rel-16 NR RAT-dependent positioning methods with LTE signals.
-	SUPL will be marked as not supported (can be revisited if OMA take some action).
-	Beam level measurement results as in Rel-15 are added in NR ECID method.
-	The ProvideAssistanceData can be upgraded as below.
	The required physical resources are put in: 
	nr-DL-PRS-ProvideAssistanceData-r16 (nr-DL-PRS-AssistanceDataList-r16,
nr-SSB-Config-r16)
	The selected physical resources index for some positioning method are put in:
	nr-Multi-RTT-ProvideAssistanceData-r16
	nr-DL-AoD-ProvideAssistanceData-r16
	nr-DL-TDOA-ProvideAssistanceData-r16

-	Non-critical extension is used in message body to capture Rel-16 NR dependent positioning methods, and prefix “nr” is used to distinguish LTE and NR. The EN is removed;
-	Common NR positioning IEs are captured in section 6 as new sub-clause. NR-PhysCellId is moved to section 6.4.1.
-	Do not group report configuration, indicate requested measurement per positioning method.
-	UL SRS/DL PRS RSRP measurements is optional for multi-RTT.

-	For RAT dependent positioning method, introduce following RAN2 related NR positioning capabilities as a baseline:
-		DL-TDOA, DL-AoD: positioning mode (UE based or UE assisted);
-		DL-TDOA, DL-AoD, NR E-CID, Multi-RTT: Support of periodical Reporting;
-		NR ECID: Support of triggered Reporting;
-	Add support for additional path reporting to LPP for timing-based measurements, similar to LTE. 
-	Recommend RAN3 to support timing-based additional path reporting in NRPPa.
-	The name DL-AoD is kept.
-	Confirm (same as current running CR) when a UE is configured to report  multiple DL PRS RSTD, PRS RSRP, RxTX measurements with each measurement between a different pair of DL PRS resources or DL PRS resource sets, and those multiple measurements being performed on the same pair of TRPs, the UE reports one full measurement results and additional delta measurement(s).
-	Confirm that same as stage 2/3 CR and follow RAN3 preference, AoD is calculated in LMF.
-	PRS resource set ID and PRS resource ID should be indicated within dl PRS QCL.
-	Harmonise posSIB numbering across CRs in R2-2001951
-	RAN2 confirm for posSIBs, UE should make an on-demand request for the SIB based on the feature requirement and not based on SIB update mechanism.

On broadcast AD, RAN2 agreed:
-	For positioning On-demand SI request message sent by the UE in RRC_CONNECTED is per SIB. 
-	For positioning, On-demand SI request message sent by the UE in RRC IDLE/INACTIVE is per SI. 
-	Subscription based mechanism is not pursued in Rel-16.
-	Use SIB1 for scheduling as a baseline in the running CR.

On UE based positioning, RAN2 agreed:
-	Provide the LCS-to-GCS translation parameter in the assistance data as part of the spatial direction information of the DL-PRS Resources (IE NR-DL-PRS-BeamInfo).
-	Do not include the RTD Drift Rate in the assistance data in Rel-16. 
-	RTD is not provided per DL-PRS Resource in the assistance data in Rel-16.
-	For the baseline CR, the angular information is provided using a single field with 0.1-degrees resolution.  FFS if we migrate in the future to a more compact representation.

Following LSs have been agreed:
-	R2-2992244 LS on uplink additional path reporting;
-	R2-2002245 LS on positioning measurement range and granularity

There are two agreed email discussions to be organized after the meeting:
[109e#xx][NR/Pos] Non-periodic SRS for positioning
Discuss the proposals from R2-2001935.
	Intended outcome: Summary for next meeting
	Deadline:  Long
[109e#xx][NR/Pos] Details of spatial relation for positioning
Continue the discussion from R2-2001936 and resolve open issues.
	Intended outcome: Summary for next meeting
	Deadline:  Long

2.2.2	Remaining Open issues 
RAN2 has completed objectives of the WI, although confirmation is needed on spatial relationship. RAN2 is to continue maintenance of NR Positioning work aiming to resolve technical issues if any are identified at the subsequent meetings.

2.3	RAN3
Some progress was made on NRPPa and broadcast assistance data delivery within the limitations of the e-meeting.
2.3.1	Agreements
RAN3 endorsed the following BL CRs:  R3-200060, R3-200061, R3-200062, and R3-200777 to TS 38.305, TS 38.473, TS 38.470, and TS 38.455, respectively. Furthermore, a clarification TP resolving an ambiguity in stage-2 (TS 38.305) figure depicting positioning architecture was agreed in R3-201373.
A TP for TS 38.455 was agreed in R3-201290, which adds most of the NRPPa messages required to support new positioning methods and their respective information elements, specifically:
1) Positioning information request/response/failure/update
2) TRP information request/response/failure
3) Measurement request/response/failure/report/abort

Additionally, a TP with further details of broadcast assistance data delivery over F1 was agreed in R3-201021.
2.3.2	Remaining Open issues
Due to limitations of the e-meeting, the following email discussions could not conclude and will have to continue in the next meeting:
1) Exchange of DL PRS configuration over Xn
2) Remaining aspects of Broadcast Assistance Data Delivery
3) Positioning Support in split gNB Architecture
Furthermore, additional work remains to be done on finalizing the NRPPa CR and stage-2, in particular to align between RAN3 and RAN3.
2.4	RAN4
2.4.1	Agreements
The summary of the RAN4 WG e-mail discussion on RRM relates aspects for NR positioning was provided in two parts submitted in R4-2002310 (Part 1 – relate to UE) and R4-2002311 (Part 2 – related to gNB) respectively. These documents were noted and served as a basis for further RAN4 discussion on RRM related aspects.
RRM Part 1
The following agreements were made by RAN4 WG on selected RRM related topics (R4-2002310 - Part 1) based on the first round of e-mail discussion:
· Topic# 1: PRS-RSTD Side conditions
· 1-1: Reference cell side condition in FR1
· Agreements: 
· Side condition for FR1 PRS-RTD reference cell to be PRS Es/Iot = -6 dB.
· Topic# 3: Inter-frequency vs. Intra-frequency PRS-RSTD
· 3-1: Whether definition of intra-frequency and inter-frequency RSTD measurement is needed
· Agreements: 
· RAN4 to define intra-frequency and inter-frequency RSTD measurements and the corresponding requirements.
· Topic #10: PRS-RSRP report mapping tables
· Agreements: 
· RAN4 to use absolute SS-RSRP report mapping table in TS 38.133 for absolute PRS-RSRP report mapping table.
· Topic #10: Non-DRX requirements for PRS-RSRP
· Non-DRX only requirements
· Agreements:
· PRS-RSRP measurement requirements will be defined for only non-DRX regardless of whether and which DRX configuration is configured for the UE.
· Topic #19: Non-DRX requirements for Rx-Tx time difference
· Non-DRX only requirements
· Agreements:
· Rx-Tx time difference measurement requirements will be defined for only non-DRX regardless of whether and which DRX configuration is configured for the UE.
· Topic #25: E-CID positioning method
· Agreements:
· R15 core measurement requirements, measurement report mapping, and measurement accuracy requirements for SS-RSRP, SS-RSRQ, CSI-RS-RSRP and CSI-RS-RSRQ are applicable to E-CID positioning technique without any modification.
· All existing measurement gap configurations in R15 applicable to RRM measurements to be applicable for E-CID measurements. 

After the 2nd round of e-mail discussion the following documents were approved:
· R4-2002328 - WF on NR Positioning UE requirements (RAN4#94-e email thread #56).
· R4-2002288 – CR 0569 to TS 38.133 on NR E-CID measurement requirements

RAN4 WG also discussed and agreed to update link level simulation assumptions for RSTD and RSRP measurements. The details were endorsed in R4-2002287.

RRM Part 2
The following agreements were made by RAN4 WG on selected RRM related topics (R4-2002311 - Part 2) after the 1st round email discussion:
· Topic #2: gNB measurement report mapping (AI 8.8.2)
· Issue 2-1: Report mapping for SRS-RSRP measurement
· Agreements:
· SRS-RSRP reporting granularity = 1dB. Maximum and minimum values are FFS until next meeting.
· SRS-RSRP minimum value: 
· Option 1: SRS-RSRP min value = SS-RSRP min value.
· Option 2: SRS-RSRP min value  SS-RSRP min value.
· SRS-RSRP maximum value: 
· Option 1: SRS-RSRP max value = SS-RSRP max value.
· Option 2: SRS-RSRP max value  SS-RSRP max value.
· Issue 2-4: Report mapping for AoA and ZoA
· Agreements:
· AoA and ZoA report mappings:
· AoA: from -180 to +180 degrees with granularity = 0.1 degree.
· ZoA: from 0 to +180 degrees with granularity = 0.1 degree.

After the 2nd round of RAN4 WG email discussion including discussions on NR Positioning requirements for UE and gNB, the following documents were approved:
· R4-2002275 - WF on NR Positioning gNB measurement requirements and report mapping. Capture conclusions and candidate options on Topic #1 and Topic #2 in WF.
· R4-2002276 - WF on NR Positioning measurement impact on RRM requirements
· R4-2002280 - LS on gNB measurements report mapping for NR Positioning. 
· Captures RAN4 #94e conclusions on gNB measurements report mapping

2.4.2	Remaining Open issues

Specify RRM Core and Performance requirements
· UE and gNB measurements report mapping 
· UE measurements requirements
· gNB measurements requirements 
· NR Positioning measurement impact on RRM requirements
· Corresponding test cases

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. 
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[210] R4-2000783	On RSTD measurement report mapping for NR positioning, Apple
[211] R4-2000784	LS on RSTD measurement report mapping for NR positioning, Apple
[212] R4-2000998	Discussion on PRS-RSTD measurement, MediaTek inc.
[213] R4-2001637	Discussion on RSTD measurement, Huawei, HiSilicon
[214] R4-2001941	On PRS RSTD measurements, Ericsson
[215] R4-2001942	On PRS RSTD measurement report mapping, Ericsson
[216] R4-2001943	Measurement report mapping for PRS RSTD (CR), Ericsson
[217] R4-2000590	Discussion on PRS-RSRP measurement requirements, CATT
[218] R4-2000732	On PRS-RSRP measurements for NR positioning, Qualcomm Incorporated
[219] R4-2000999	Discussion on PRS-RSRP measurement, MediaTek inc.
[220] R4-2001638	Discussion on PRS-RSRP measurement, Huawei, HiSilicon
[221] R4-2001944	On PRS-RSRP measurements Source, Ericsson
[222] R4-2001945	On PRS-RSRP measurement report mapping, Ericsson
[223] R4-2001946	Measurement report mapping for PRS-RSRP, Ericsson
[224] [bookmark: _Toc32912959]R4-2002289	Measurement report mapping for PRS-RSRP, Ericsson
[225] R4-2000603	Discussion on Rx-Tx timing difference measurement, CATT
[226] R4-2000604	Discussion on definition of Rx-Tx timing difference measurement, CATT
[227] R4-2000733	On UE Rx-Tx time difference measurement for NR positioning, Qualcomm Incorporated
[228] R4-2001000	Discussion on UE Rx-Tx time difference measurements, MediaTek inc.
[229] R4-2001639	Discussion on Rx-Tx time difference measurement, Huawei, HiSilicon
[230] R4-2001859	UE Rx-Tx Measurement Report Mapping in NR, Ericsson
[231] R4-2001940	On UE Rx-Tx measurements, Ericsson
[232] R4-2000734	On positioning requirements for E-CID, Qualcomm Incorporated
[233] R4-2001948	NR E-CID measurement requirements, Ericsson
[234] [bookmark: _Hlk34072763]R4-2002288	NR E-CID measurement requirements, Ericsson
[235] R4-2001949	NR E-CID reporting criteria requirements, Ericsson
[236] R4-2001950	LS on NR E-CID measurements, Ericsson
[237] R4-2000391	Link-level simulation results for RSTD measurement, Intel Corporation
[238] R4-2000591	Link-level simulation results of PRS RSRP, CATT
[239] R4-2000592	Link-level simulation results of PRS RSTD, CATT
[240] R4-2000735	Link-level PRS-RSTD simulation results, Qualcomm Incorporated
[241] R4-2001001	Link level evaluation on PRS-RSRP and PRS-RSTD, MediaTek inc.
[242] R4-2001635	Link level simulation results for PRS measurement, Huawei, HiSilicon
[243] R4-2001636	Updated link level simulation assumption for RSTD and RSRP, Huawei, HiSilicon
[244] R4-2002287	Updated link level simulation assumption for RSTD and RSRP, Huawei, HiSilicon
[245] R4-2001939	Link simulation results for NR RSTD, Ericsson
[246] R4-2000054	Discussion on gNB requirements and report mapping, ZTE Corporation
[247] R4-2000390	Considerations on gNB measurement requirements for NR positioning, Intel Corporation
[248] R4-2000736	on gNB requirements for NR positioning, Qualcomm Incorporated
[249] R4-2001196	Views on gNB measurement for NR positioning, NTT DOCOMO, INC.
[250] R4-2001496	On gNB measurement requirements, Ericsson
[251] R4-2001634	Discussion on gNB requirements for NR positioning, Huawei, HiSilicon, CMCC
[252] R4-2001919	On gNB measurement requirements for NR positioning, Nokia, Nokia Shanghai Bell
[253] R4-2000605	Further discussion on impact of positioning measurement on RRM requirements, CATT
[254] R4-2000737	On Impact of NR positioning on existing RRM requirements, Qualcomm Incorporated
[255] R4-2001640	Impact of PRS measurement on existing RRM requirements, Huawei, HiSilicon
[256] R4-2000593	Discussion on frequency layer and measurement gap, CATT
[257] R4-2000738	On UE-based positioning requirements, Qualcomm Incorporated



	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
3 / 3
