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9.8	Positioning Accuracy Enhancements for LTE
(LCS_LTE_acc_enh-Core; leading WG: RAN2; REL-15; started: Mar. 17; closed: Sep. 18: WID: RP-181298)
Documents in this agenda item will be handled in a break out session

R2-1904208	Distinguishing Location Source when sensor method is used	Sony, Ericsson	CR	Rel-15	36.355	15.3.0	0236	-	F	LCS_LTE_acc_enh-Core
Chair asks about backward compatibility in case a legacy network asks for barometric pressure from a new UE.  Ericsson clarify in this case the UE should set both bits.
Qualcomm think this is not backward compatible and affects the CN protocols.  Suggest we could use the existing bit with a note saying it refers only to barometric pressure, and then we add a new enum for the IMUs only.
Qualcomm further wonder about the purpose of this CR.  It would impact LCS-AP and the expected behaviour from the LMF and GMLC is not clear.  Ericsson think the LMF needs to be aware which sensors were used.
Nokia think this granularity is not critical as long as the sensor method is indicated.
Ericsson wonder if we would need to update LCS-AP for backward compatibility.  QC understand that some spare bits would need to be repurposed.
Nokia think the impact of creating a BC version is nontrivial.
· Noted

R2-1904768	posSIBs on a selective carrier	Ericsson	discussion

Ericsson now think an RRC based solution might be better than the LPP solution.
CMCC support the intention to avoid broadcasting the SIBs on all the carriers, but we need to keep the best cell principle in mind for UE camping.
Nokia think this is an enhancement rather than a correction.  They also assume the carrier with the SIBs would still have the resource concerns, and they are concerned about the system impact of frequent redirection to the carrier with the SIBs.
Ericsson agree with the concern about the impact of redirection.
Qualcomm think we need to better understand the problem.  Ericsson indicate the main problem is that we would have a lot of overhead from broadcasting the SIBs everywhere for the benefit of a few UEs.
Intel think if there are not so many interested UEs we could use dedicated signalling.
Ericsson agree we could use dedicated signalling but some of the assistance data may be better suited to broadcast.
Intel think we need to check if there are parameters that really need broadcast signalling.
Huawei think we should converge on whether the problem needs to be solved, and agree with Nokia that it is not a correction.
ZTE think we introduced the posSIBs for the case that there are many UEs interested in the assistance data.
Nokia wonder if the problem is really extant in the field or more theoretical.  Ericsson think impact analysis of having the feature in the field shows the problem.
Ericsson would like to have a simple solution that does not break any legacy principles.
· Noted (can be brought back as a TEI proposal)

Proposal 1	RAN2 to provide solution to redirect the UE where posSIBs is transmitted.
Proposal 2	RAN2 to send an LS to RAN3 requesting to provide solution for the interface impacts.


R2-1904769	Supporting Broadcast of AD in specific carrier	Ericsson	CR	Rel-15	36.355	15.3.0	0238	-	F	LCS_LTE_acc_enh-Core

R2-1904771	Supporting Release with redirect to carrier where posSIBs are broadcasted	Ericsson	CR	Rel-15	36.331	15.5.0	3959	-	F	LCS_LTE_acc_enh-Core

R2-1904770	[DRAFT] LS on Relaying the UE interest NG-RAN	Ericsson [to be RAN2]	LS out	Rel-15	LCS_LTE_acc_enh-Core	To:RAN3	Cc:-

10.2	Stage 2 and common UP/CP aspects
10.2.3	Positioning
Corrections to both the stage 2 and stage 3 aspects related to positioning.

R2-1904791	Minor restructuring of sensor references and addition of  sensor methods (IMU)	Ericsson, Sony	CR	Rel-15	38.305	15.3.0	0009	-	F	NR_newRAT-Core

Qualcomm think the terminology needs to be updated for NR (eNB/gNB, E-SMLC/LMF).  Also wonder why it is indicated as only for standalone.  Ericsson agree it affects all 5GC architecture options.
· To be revised in R2-1905311 [CB]  Offline discussion #601, Ericsson.

R2-1904792	Adding missing reference for autonomous and measuremnts gaps for Inter-RAT RSTD measurements	Ericsson	CR	Rel-15	38.305	15.3.0	0010	-	F	NR_newRAT-Core
=> Revised in R2-1905200
R2-1905200	Adding missing reference for autonomous and measuremnts gaps for Inter-RAT RSTD measurements	Ericsson, MediaTek	CR	Rel-15	38.305	15.3.0	0010	1	F	NR_newRAT-Core

Qualcomm think the coversheet needs an update: it affects all 5GC options.
Huawei think the ME and RAN boxes should not be ticked.
· Agreed in principle (with the coversheet changes) as R2-1905312

R2-1904793	Update of OMA SUPL information	Ericsson	CR	Rel-15	38.305	15.3.0	0011	-	F	NR_newRAT-Core

Huawei wonder if we should always update the reference version for external updates.  Ericsson think we should accurately reflect the OMA spec.
Nokia wonder if there is specific functionality of the new version that needs to be referenced.
Polaris understand the only change was to add NR cell ID.  The previous release does not support NR.
Huawei suggest we merge with R2-1905312.  Qualcomm think the subject matter is different and it makes more sense to have them separate.
Coversheet to be updated to clarify the motivation.
· Agreed in principle as R2-1905313

R2-1904794	UE Identifier for routing message between Core Netwrok Nodes and RAN	Ericsson	CR	Rel-15	38.305	15.3.0	0012	-	F	NR_newRAT-Core

Nokia think the level of detail may be excessive for the stage 2.  Ericsson clarify it was modelled on existing text from RAN3 stage 3.
Nokia suggest we just delete the FFS and leave the details in stage 3.  Ericsson think we have a similar description in 36.305.
Nokia think the coversheet mention of LPPa should be NRPPa.
Clauses affected is also missing.
Coversheet to be updated.
· Agreed in principle as R2-1905314

11.8	NR Positioning Support
(NR_pos-Core; leading WG: RAN1; REL-16; started: Mar 19; target; Mar 20; SID: RP-190752)
Time budget: 1 TU
11.8.1	Organisational
Including incoming LSs, skeleton TR, rapporteur inputs, etc

R2-1903023	LS on RAN2 conclusion for NR positioning SI (R3-191141; contact: Intel)	RAN3	LS in	Rel-16	FS_NR_pos	To:RAN2, RAN1, SA2, SA3, RAN

Already treated in RAN plenary.
· Noted

R2-1903948	Work plan on Rel-16 NR positioning WI	Intel Corporation	discussion	Rel-16	FS_NR_pos

Huawei wonder if the WI implies that we have agreed to support UE-based positioning or if it is open for discussion.  Intel clarify the workplan says “if agreed to support” and the WID guidance is to study whether to support it.
=> Noted
11.8.2	Architecture and protocol aspects
11.8.2.1	Support of NR RAT-dependent positioning

General support of positioning methods
R2-1903949	Supported positioning methods for NR dependent positioning	Intel Corporation	discussion	Rel-16	FS_NR_pos

ZTE think NG-RAN-assisted and LMU-assisted modes are not yet defined in RAN3.  In particular LMU so far does not exist.  Intel agree it is a separate question if the term LMU would be reused, but we will need something to detect the uplink signals.  For NG-RAN-node-assisted it applies to the cases where a measurement needs to be taken at the NG-RAN.
ZTE understand that the LMU is replaced by the TMF in RAN3.
Huawei request clarification about whether P1 means that E-CID covers all these measurements, or if it is more about the structure of the methods.  E-CID currently is a single-base-station method.  Intel suggest that the multi-cell RTT approach can be grouped with UL-AoA and DL-AoD under the same positioning method, and the important thing is to keep the Rel-15 measurements separate.  Names can be discussed later.
Qualcomm don’t think multi-RTT fits with the angle methods because the measurements are different.  They agree we need to have a multi-RTT procedure and we need to understand how we map it to LPP procedures/messages, and new positioning methods need to be introduced.
T-Mobile think adding the angle methods to E-CID broadens the method too much.
Ericsson think we need RAN1 feedback on what the measurements are.  Qualcomm think the measurements are broadly described in the WID and we just need to define the signalling to transport them.

Proposal 1.	NR Rel-16 ECID to cover single-cell UL-AoA, single-cell DL AoD, and ECID (Rel-15 measurement); placement of multi-cell measurements is FFS.  The exact measurements for the angular methods depend on RAN1 input.

Huawei are unsure how these measurements can be grouped together because they come from different sources.  Intel clarify E-CID covers both cases already.
Nokia understand the techniques suggested here are agreed.  The categorisation of multi-cell RTT is less clear than the others.  They think the labelling as E-CID should depend on the particular measurements used and it seems a bit strange to categorise multi-RTT as E-CID.
Qualcomm ask if UL-AoA and DL-AoD are really part of E-CID considering the multi-cell aspect.  They see UL-AoA as similar to UL-TDOA and DL-AoD as similar to DL-TDOA in the message flows.  The multi-cell aspect is the difference.
Intel agree the multi-cell aspect might require new methods.
T-Mobile think we should keep the approach simple and keep E-CID similar to its functionality in LTE.
Intel think all the specific E-CID techniques are optional.
Ericsson wonder if it's clear that we have support for the angular measurements in the single-cell case.
Huawei think the single-cell angular techniques are not described in RAN1 (or anywhere).
Intel think RAN1 did not mention whether the measurements are single- or multiple-cell, but if you can support multiple cells you can support a single cell.  Ericsson wonder about accuracy in the single-cell case.
Huawei think UL-AoA may be OK, but DL-AoD involves translation of beams to angles that may not be straightforward to support in the LMF; RAN1 are still looking at whether the translation should happen in the LMF of the gNB.
Intel don't see the restriction if we group DL-AoD as part of E-CID, even if it needs additional information.
ZTE don’t any problem to support DL-AoD at the LMF.
Intel don't think that treating it as an E-CID method implies that the angular measurements must be transported to LMF, just that something is transferred even if preprocessed by gNB.
Qualcomm think we will transport whatever measurements RAN1 defines.  They think we need to wait for RAN1 input.  Polaris agree.

Proposal 2.	Existing OTDOA method to cover DL-TDOA;
Proposal 3.	Existing UTDOA method to cover UL-TDOA;

Intel clarify these two proposals intend to reuse the existing LTE methods to cover the NR techniques, and whether additional techniques would be covered under the same method could be further discussed.
Qualcomm think we have only uplink and downlink methods in the stage 2, but no explicit mention of OTDOA/UTDOA.  They don't think we need to agree this now.
Intel point out LPP does talk about OTDOA.
Nokia think we should wait before we decide to reuse the exact same signalling and architecture.
Qualcomm point out UTDOA doesn't exist in Rel-15 and we may need to define something new.
Intel would prefer we have a new name for NR DL-TDOA at the stage 2 level, and we will need a new UE capability.  ZTE agree and think at least some new IEs will be needed.
Nokia think we should wait to see what reference signals are designed.  Ericsson agree and think it would be good to have concrete proposals on the organisation.
Huawei are OK to wait for RAN1 progress on reference signals.  They also understand that RAN1 are discussing inter-RAT OTDOA, which could be a problem for having separate positioning methods.
=> Noted

Proposal 4.	NR Rel-16 ECID suports UE assisted/LMF based, NG-RAN node assisted versions;
Proposal 5.	NR OTDOA supports UE assisted; FFS on UE based versions;
Proposal 6.	NR UTDOA supports LMU assisted/LMF based version;


DL and UL positioning interaction/Multi-RTT
R2-1903135	DL and UL NR Positioning Procedures	Qualcomm Incorporated	discussion

R2-1904103	Consideration on Multi-RTT positioning in NR	Huawei, HiSilicon	discussion	Rel-16	FS_NR_pos

R2-1904400	NR DL and UL positioning: RTT procedure	Fraunhofer IIS, Fraunhofer HHI	discussion	Rel-16

Architecture and protocol aspects
R2-1903950	Architecture and Signaling/procedure on support of NR dependent positioning methods	Intel Corporation	discussion	Rel-16	FS_NR_pos

R2-1904402	Positioning protocol adjustments	Fraunhofer IIS, Fraunhofer HHI	discussion	Rel-16

R2-1905195	Transmission Measurement Function for NG-RAN Positioning	Qualcomm Incorporated	discussion	Rel-16	FS_NR_pos	Late

DL-TDOA
R2-1903096	NR DL-TDOA positioning procedure	ZTE Corporation,Sanechips	discussion	Rel-16

R2-1903678	Enhancement for DL-TDOA positioning method	ZTE Corporation	discussion	Rel-16

R2-1904100	Consideration on OTDOA in NR	Huawei, HiSilicon	discussion	Rel-16	FS_NR_pos

E-CID
R2-1903363	NR E-CID positioning enhancement	ZTE Corporation	discussion	Rel-16

R2-1904104	Consideration on E-CID postioning in NR	Huawei, HiSilicon	discussion	Rel-16	FS_NR_pos

UL-TDOA
R2-1904101	Consideration on UTDOA in NR	Huawei, HiSilicon	discussion	Rel-16	FS_NR_pos

R2-1904866	Architecture impacts for UL-TDOA positioning	Nokia, Nokia Shanghai Bell	discussion	Rel-16	FS_NR_pos

Angular positioning
R2-1904102	Consideration on Angle-based positioning technique in NR	Huawei, HiSilicon	discussion	Rel-16	FS_NR_pos

Dynamic PRS
R2-1904864	Dynamic PRS configuration for DL-TDOA positioning	Nokia, Nokia Shanghai Bell	discussion	Rel-16	FS_NR_pos

11.8.2.2	Support of SSR phase 2 (PPP-RTK)

R2-1903136	GNSS SSR Assistance Data for NG-RAN	Qualcomm Incorporated	discussion

Mitsubishi think URA is missing from the list of AD in P1, and wonder if the grid definition proposed here is compatible with the QZSS definition or replaces it.
Qualcomm think we need to discuss if there are use cases for URA; they have so far not found a need for it but it could be added if needed.  On the grid definition, they intend it to have the flexibility to match the QZSS definition although they are not sure if strict compatibility is needed.
Nokia agree we could support this for LTE, but 36.331 is not in the list of affected specs for the WI.  Qualcomm think 36.331 also applies to ng-eNBs and it would be simpler to add it to the WID.
· Noted


Proposal 1:	Add the following "compact SSR" messages [5] to the LPP A-GNSS Assistance Data:
	-	Compact SSR GNSS Satellite Phase Bias (MT 4073,5);
	-	Compact SSR STEC Corrections (MT 4073,8)
	-	Compact SSR Gridded Correction (MT 4073,9).
Proposal 2:	The additional SSR assistance data shall be applicable to E-UTRAN [3] and NR [8].
Proposal 3:	The additional SSR assistance data shall be added to the Positioning System Information message and related scheduling information for E-UTRAN in TS 36.331 [7].
Proposal 4:	Use the IE OMA-LPPe-ValidityArea [11] as a starting point for defining a regular grid for which the SSR Gridded Correction data are provided. 


R2-1903137	Running LPP CR for PPP-RTK support (SSR)	Qualcomm Incorporated	discussion

R2-1904105	Consideration on GNSS SSR in NR	Huawei, HiSilicon	discussion	Rel-16	FS_NR_pos

11.8.2.3	Broadcast assistance data

R2-1903951	Broadcast assistance data for NR	Intel Corporation	discussion	Rel-16	FS_NR_pos


Huawei wonder if P1 is intended to exclude other positioning methods.  Intel have not so far identified the need for other methods, but they could be added if needed.

Agreements
1. Broadcast of assistance data is supported for at least A-GNSS, RTK and OTDOA assistance information.

Proposal 2.	Send LS to RAN3, CT1, SA1, SA3 and SA4 to confirm whether the mechanism specified for broadcast of assistance information in LTE is applicable for NR, and make corresponding changes if needed.

CATT think SA4 should be CT4, CT1 and RAN3 do not need to be included, and SA2 should be included.  They understand that SA2 need to be asked to include this function in their WID since their current SI conclusion does not include it.
Intel agree there is a mismatch between RAN and SA.  They think RAN3 are needed for feasibility of reusing the LTE approach.
CATT think CT1 and CT4 work will be based on SA2 conclusions and we don’t need to update them now.
Qualcomm agree that CT1/CT4 are not needed.  More generally they wonder exactly what we will ask; in LTE the LSs created some confusion and we should be careful to be specific.  Nokia agree.
Huawei wonder if only the UEs that are cleared to receive the information would be allowed to make the on-demand SI request.  CATT wonder if we would consider on-demand SI for positioning SIBs at all and if so, if there would be impact to other interfaces.
Intel think we can ask if the LTE mechanism can be reused.  Qualcomm agree with the intention but think the question should be more specific.
Ericsson agree that it is a concern whether non-authorised UEs could make the on-demand request.
Intel understand that there are two questions: what security mechanism should be used and what distribution procedure should be used.  SA3 will define the first but not the second.  They also think on-demand SI should not impact the CN.
Nokia understand that we would ask if the encrypted broadcast solution from LTE can be reused in NR.
· LS to be sent to SA2, SA3 (Cc: RAN3) to ask if the encrypted broadcast solution from LTE can be reused in NR.  Also give SA2 the general notification that we are working on broadcast AD.  R2-1905315, Intel (offline discussion #602). [CB]


Proposal 3.	The mapping table 7.2-1 defined in TS36.355 is reused for A-GNSS and RTK. FFS on PPP-RTK .
Proposal 4.	The mapping table 7.2-1 defined in TS36.355 is reused for LTE OTDOA. New posSibType 3-2 is introduced for NR OTDOA. 
Proposal 5.	LTE system information design for positioning SIB can be reused for NR, i.e. . 
-	Separate scheduling information for positioning SIBs and normal SIBs;
-	Assistance data is OCTET STRING and refer to TS36.355;
Proposal 6.	On demand SI is applicable for positioning SIB.

R2-1903361	Considerations on Broadcast Assistance Data	CATT, CAICT	discussion	Rel-16

R2-1904779	Discussion on positioning assistance data broadcast	Ericsson	discussion

R2-1903138	Broadcast of Location Assistance Data by NG-RAN	Qualcomm Incorporated	discussion

R2-1904106	Consideration on broadcasting of location assistance data	Huawei, HiSilicon	discussion	Rel-16	FS_NR_pos

R2-1904781	A new SIB to host posSIB scheduling information	Ericsson	CR	Rel-16	38.331	15.5.0	1006	-	F	FS_NR_pos

11.8.2.4	UE-based positioning study

R2-1903139	System Level Aspects of UE-Based Positioning	Qualcomm Incorporated	discussion
=> Revised in R2-1905385
R2-1905385	System Level Aspects of UE-Based Positioning	Qualcomm Incorporated, AT&T	discussion

Apple agree with the analysis and think the UE can use advanced algorithms including UE-local information.
vivo also support the proposal.  Also Sprint and u-blox.
Huawei are not sure about the benefits.  They consider that the same benefits can be enjoyed by UE-based A-GNSS, and they are concerned about the computational impact on the UE.  For the network-initiated request they do not see any gain in latency.
Qualcomm think the existing UE-based methods in Rel-15 show the benefits and they should apply to OTDOA also.  Regarding complexity they think UE-based OTDOA is lower-impact than UE-based GNSS, and the processing load is distributed over many UEs instead of concentrated in one server.  They see clear benefits in latency from reduction in the number of messages.
Intel think we need a RAT-dependent UE-based method e.g. for cases without GNSS coverage.  Regarding processing capability they don’t see a problem.
Huawei wonder if there is any case where the UE has information that the network does not.  If not, you could do the hybridisation at the network side.  Qualcomm agree this can be done but the UE has the benefits of integration.  They think other hybrid approaches at the UE have been discussed in RAN1 and the benefits are known.
Ericsson wonder if the signalling reduction is just from the UE not reporting measurements.  If the AD are not broadcasted the UE still needs to request them.  Qualcomm agree if the client is in the UE and there is no broadcast you need MO-LR, but we agreed to support broadcast.
Huawei agree technically it can be done, but the question is if the use cases justify the time and effort to specify it.  They do not find the use cases so convincing so far.  E.g. for NB-IoT, does the device have the computational power?  Qualcomm point out that regulatory requirements have been prioritised and device-based hybrid has been required in North America.
Ericsson think we only agreed broadcast for GNSS and it does not necessarily apply to OTDOA.  They would like to understand the impact further e.g. regarding MO-LR.
vivo see the use cases from UE point of view.
Qualcomm think MO-LR is the same for UE-based OTDOA and UE-based GNSS.
· Noted

Proposal 1:	Specify support for DL-only UE based positioning.


R2-1904107	Discussion on DL-only UE-based positioning	Huawei, HiSilicon	discussion	Rel-16	FS_NR_pos

R2-1903281	Support for UE based positioning in NR	ITRI	discussion

R2-1903439	Introduce UE based Positioning in NR	vivo	discussion	Rel-16	FS_NR_pos

R2-1903952	UE based positioning	Intel Corporation	discussion	Rel-16	FS_NR_pos

R2-1904780	UE Based Positioning Method	Ericsson	discussion

11.8.3 Other

R2-1904782	Idle mode positioning solutions	Ericsson	discussion



Email discussions

(None)
Friday comebacks


R2-1905311	Minor restructuring of sensor references and addition of  sensor methods (IMU)	Ericsson, Sony	CR	Rel-15	38.305	15.3.0	0009	-	F	NR_newRAT-Core

R2-1905315	LS on Broadcast assistance data for NR	Intel	LSout	Rel-16	NR_pos-Core	To:SA2, SA3	Cc:RAN3
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