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Discussion and decision
1 Introduction

In [3], RAN1 sent LS to RAN2 to indicate the mapping between reference signals and measurements. However the signaling design in high layer should be discussed in RAN2. In [7], RAN1 sent parameters to RAN2, but leave it to RAN2 on how and where to capture them. RAN1 also sent LS on UL SRS in [9].
At RAN2#107bis, RAN2 agreed:

·  We do not extend the LTE IEs for OTDOA or E-CID to include NR measurements/AD.

· The high-level LPP procedures (Request/Provide Assistance Data, Location Information, Capabilities) are extended (as already agreed).

· There will be one or more new methods for NR RAT-dependent positioning.

· For stage 2, we do not group the NR RAT-dependent techniques with the existing methods.

· For stage 2, capture the RAT-dependent measurements and RS types.

· For stage 2, capture the six RAT-dependent techniques described in the RAN1 LS (R2-1912011).
However, there is no agreements on whether in stage 3, group DL-TDOA, DL AoD, Multi-RTT and ECID as one NR RAT dependent positioning measure. 
In this contribution, we continue the discussion on  how to support NR dependent positioning methods in high layer. 

2 Discussion
Based on [7], positioning related RAN1 parameters can be grouped into:
PRS:

· NR DL PRS Configuration:

· DL PRS configuration per TRP;
· PRS resources set;

· PRS resources;
· DL-PRS-MeasurementReportConfig:
· DL-PRS-RstdMeasurementInfoRequest; (RSTD specific)
· DL-PRS-expectedRSTD
· DL-PRS-expectedRSTD-uncertainty
· DL-PRS-UE-Rx-Tx-MeasurementInfoRequest (Rx-Tx specific)
· UE Rx-Tx Time-MeasRequestInfo
· NR DL PRS Measurement Reporting 
· TimingMeasQuality.Value
· TimingMeasQuality.Resolution
· Measurement specific results, not indicated in RAN1 LS

· NR Positioning UE Report
· Timestamp (may be different for different measurement results)
· UE capability:

· PRS related UE capabilities; (to be confirmed in RAN1 in Nov meeting)

· Common PRS capabilities;

· RSTD specific PRS capabilities; (RSTD specific)
To our understanding, for PRS related configuration, measurement reporting and UE capabilities, it is natural to be captured in LPP specification. 

Proposal 1. Confirm PRS related configuration, measurement reporting and UE capabilities are captured in LPP specification;

SRS, in [7], following parameters are listed:
· SRS configuration:
· SRS configuration per TRP;

· SRS resources set;

· SRS resources;
In [9], RAN1 indicated “•
RAN1 assumes that the SRS for positioning configuration will be included in the RRC configuration of a UE”. Then the SRS related capabilities if any should be also captured in RRC specification.
Proposal 2. Confirm SRS related configuration and UE capabilities are captured in RRC specification;

For NR-ECID, RAN1 only indicate below measurements results in [3]. 

· SS-RSRP(RSRP for RRM);

· SS-RSRQ(for RRM);

· CSI-RSRP (for RRM);

· CSI-RSRQ (for RRM);

· SS-RSRPB (for RRM);

They did not indicate beam level measurement results and Rx-Tx measurement. We would suggest to stick to RAN1 agreements for now. 

Proposal 3. NR ECID only supports SS-RSRP(RSRP for RRM), SS-RSRQ(for RRM), CSI-RSRP (for RRM), CSI-RSRQ (for RRM), SS-RSRPB (for RRM) as agreed in RAN1.

Same as ECID, the configuration of RRM measurement is done in RRC. The LMF can ask the UE provide the measurement result based on UE’s best effort, i.e. no additional requirement to UE. 
Proposal 4. Measurements of NR ECID are supported by UE based on best efforts.

Both UE and gNB can have the measurement results of NR ECID. Therefore it can be supported via both LPP and NRPPa.

Proposal 5. UE measurements of NR ECID are provided to LMF by UE via LPP or by gNB via NRPPa.

RAN2 discussed whether NR positioning methods are captured respectively in LPP or as single method. So far in email discussion #80, the TP is based on per positioning method, in order to show whether there are lots of commonality.  But we left an EN on this as:
Editor’s Note: FFS on how to capture NR E-CID, Multi-RTT, DL-AoD, DL-TDOA for NR, introduce highlevel IE NR-Positioning and common subsection NR positioning measurements or define them as separate IEs and separate subsections.
Alt 1 (shown in TP of email discussion #80): The NR positioning methods can be captured as LTE, i.e. based on DL-TDOA, DL-AoD, Multi-RTT, E-CID, and then the capability, assistance data, location request, etc are based on measurement results under the positioning methods, e.g. 

ECID-RequestLocationInformation ::= SEQUENCE {


requestedMeasurements

BIT STRING {
rsrpReq

(0),













rsrqReq
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ueRxTxReq
(2),













nrsrpReq-r14
(3),













nrsrqReq-r14
(4)} (SIZE(1..8)),


...

}

The problem to capture them based on separate positioning methods is, the LMF has to trigger different positioning method if hybrid positioning methods are used. In addition, there are lots of commonalities between different positioning methods, esp, PRS configuration. We have to repeat them for each positioning methods if they are captured separately. 
Alt 2: We do not capture positioning techniques separately. The UE should be simply requested/configured to provide certain types of measurements and have relevant assistance information.

For instance, for NR group all things as one positioning method, e.g. NR positioning, and then the UE and LMF exchange the information based on types of measurements, e.g. DL RSTD, DL PRS RSRP, UE Rx-Tx time difference, etc. 

Example:

NR-Positioning-RequestLocationInformation ::= SEQUENCE {


requestedMeasurements

BIT STRING {
dl-RSTD

(0),













dl-PRS-RSRP

(1),













ueRxTxReq
(2)













),


...

}

To capture them based on measurement type are more flexible to support hybrid positioning methods, and can also avoid repetition in the spec.
Proposal 6. The NR positioning techniques are captured as single positioning method in stage 3 as NR positioning method, i.e. NR E-CID, Multi-RTT, DL-AoD, DL-TDOA for NR are captured under common subsection NR positioning measurements;

Proposal 7. For different positioning techniques, the LMF and UE exchange the information based on the type of measurements, i.e. we only introduce fields under NR positioning method based on measurment type as shown in example;

3 Conclusion

The followings are proposed:
Proposal 1.
Confirm PRS related configuration, measurement reporting and UE capabilities are captured in LPP specification;
Proposal 2.
Confirm SRS related configuration and UE capabilities are captured in RRC specification;
Proposal 3.
NR ECID only supports SS-RSRP(RSRP for RRM), SS-RSRQ(for RRM), CSI-RSRP (for RRM), CSI-RSRQ (for RRM), SS-RSRPB (for RRM) as agreed in RAN1.
Proposal 4.
Measurements of NR ECID are supported by UE based on best efforts.
Proposal 5.
UE measurements of NR ECID are provided to LMF by UE via LPP or by gNB via NRPPa.
Proposal 6.
The NR positioning techniques are captured as single positioning method in stage 3 as NR positioning method, i.e. NR E-CID, Multi-RTT, DL-AoD, DL-TDOA for NR are captured under common subsection NR positioning measurements;
Proposal 7.
For different positioning techniques, the LMF and UE exchange the information based on the type of measurements, i.e. we only introduce fields under NR positioning method based on measurment type as shown in example;
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5 Annex (mapping table in RAN1 LS[3])

	DL/UL Reference Signals
	UE Measurements
	To facilitate support of the following positioning techniques

	Rel.16 DL PRS
	DL RSTD
	DL-TDOA

	Rel.16 DL PRS
	DL PRS RSRP
	DL-TDOA, DL-AoD, Multi-RTT

	Rel.16 DL PRS / Rel.16 SRS for positioning 
	UE Rx-Tx time difference
	Multi-RTT

	Rel. 15 SSB / CSI-RS for RRM
	SS-RSRP(RSRP for RRM), SS-RSRQ(for RRM), CSI-RSRP (for RRM), CSI-RSRQ (for RRM), SS-RSRPB (for RRM)
	E-CID


	DL/UL Reference Signals
	gNB Measurements
	To facilitate support of the following positioning techniques

	Rel.16 SRS for positioning
	UL RTOA
	UL-TDOA

	Rel.16 SRS for positioning
	UL SRS-RSRP
	UL-TDOA, UL-AoA, Multi-RTT

	Rel.16 SRS for positioning, Rel.16 DL PRS
	gNB Rx-Tx time difference
	Multi-RTT

	Rel.16 SRS for positioning,
	AoA and ZoA
	UL-AoA, Multi-RTT


