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Introduction
The WID on NR positioning support [1] was approved during the RAN#83 meeting and the RAN2 objectives in relation to NR-dependent positioning techniques included: 
	· Define functional interfaces, signaling and procedures including UE reporting, to support NR RAT-dependent positioning for the NR positioning techniques listed in RAN1 objectives [RAN2]
· Define extensions of LPP protocol for NR RAT-dependent positioning [RAN2].


 
This contribution provides a discussion into the issues regarding the capturing of positioning related measurements and RSs, which were debated during the previous RAN2#107bis meeting. Furthermore, during RAN2#107bis [2] and RAN1#98bis [3], the following agreements were made regarding the support of NR RAT-dependent positioning methods.

RAN2#107bis:
· 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).

RAN1#98bis:
	Agreement:
· SRS for positioning supports semi persistent configuration with MAC CE activation/deactivation, with SRS for positioning to be received at the serving cell and neighbor cell
· The aperiodic SRS for positioning is triggered by a DCI
· There is no impact to Rel-15 DCI (reuse the triggers in place in rel-15)
· The support of the reception of aperiodic SRS for positioning by the neighbor cell, is up to decision by RAN2 and RAN3 working groups
· RAN1 assumes that the SRS for positioning configuration will be included in the RRC configuration of a UE and that it is up to RAN2 and RAN3 WG’s scope to analyze further the system level aspects along with any further work on the design of higher layer signaling.





Discussion 
DL/UL Reference Signals-Measurements Mapping
Tables 1 and 2 represent the mapping between the reference signals and associated measurements required at the UE and gNB according to the RAN1 agreements [4]. 
Table 1: UE-side Mapping Table
	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



Table 2: gNB-side Mapping Table
	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



[bookmark: _GoBack]Tables 1 and 2 also provide a reference for the measurements required when performing the various UL-based and DL-based positioning methods. It can be further observed that in the case of NR RAT-dependent positioning, the DL-PRS and SRS configurations are necessary across multiple positioning techniques depending on whether downlink or uplink positioning is performed. 
The LS from RAN1 [4] outlining the purpose for the different reference signals, triggered the following two options during RAN2#107bis on how to capture the different positioning methods:
Option A: The UE is transparent to the positioning technique used when providing the measurements to the network. In other words, the UE should perform and provide the required measurements as indicated in the assistance data resulting in a single NR positioning method being captured in Stage 3. 
Option B: Capture the different positioning methods separately as in LTE, where all LPP procedures are based on the measurements which are applicable within a particular positioning method, e.g. Multi-RTT, DL-AoD, E-CID, DL-TDOA. 
An argument in support of Option A, is that this redesign of LPP is a key enabler for hybrid positioning [5], which cannot be supported by Option B in its existing form as there is currently no way of exploiting procedures from different positioning techniques due to the modular design.  Option B offers the advantage of maintaining the LTE design [6] by grouping the procedures according to the positioning method, which is in line with the WID objectives with respect to extending the LPP protocol for NR-RAT dependent positioning.   
A key open issue is whether the measurements and DL/UL-PRS configurations in Table 1 and Table 2 are different depending on the type of positioning technique used. If it is confirmed that the same measurements and DL/UL-PRS configurations can be used for multiple positioning methods, then Option A would seem more attractive rather duplicating the measurement configurations across each positioning method. However, RAN1 confirmation would be needed on this aspect.   
Observation 1: Option A is an enabler for hybrid positioning and avoids repetition of measurement configurations across different positioning techniques assuming that same measurement configurations are applied for different positioning techniques.
Observation 2: Option B may be easier to implement by reusing the existing LTE design.
Proposal 1: Seek RAN1 clarification on whether same or different measurements and RS configurations are applied for different positioning techniques as denoted in Table 1 and Table 2.
UL-PRS Delivery
The UL-PRS embodied by the SRS is used for performing the corresponding gNB measurement(s) depending on the selected UL positioning technique configured by the LMF.  According to the LS [3], RAN1 has already made the assumption that the SRS configuration would be delivered via RRC signalling.  This follows the legacy Rel-15 method where the difference is that the LMF may possibly have an impact on the SRS configuration in addition to the gNB. In any case, the delivery of the SRS measurement report from the gNB to LMF should be via NRPPa. 
Proposal 2: RAN2 confirms the support of using RRC and NRPPa for the delivery of the UL-PRS configuration from UE to LMF. FFS on how gNB can consider LMF impact on the UL-PRS configuration.
Conclusions
This contribution has noted the following observations with respect to the signalling of the PRS configuration information: 
Observation 1: Option A is an enabler for hybrid positioning and avoids repetition of measurement configurations across different positioning techniques assuming that same measurement configurations are applied for different positioning techniques.
Observation 2: Option B may be easier to implement by reusing the existing LTE design.
Therefore, the following proposals are brought forward:
Proposal 1: RAN1 clarification is required on whether different measurements and RS configurations are applied for different positioning techniques as denoted in Table 1 and Table 2.
Proposal 2: RAN2 confirms the support of using RRC signalling for the delivery of the UL-PRS configuration. FFS on how the gNB can consider the LMF input on the UL-PRS configuration.
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