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1. Introduction
This paper presents our views for Rel-17 NR positioning work item scope.
2. Discussion for WI scope
RAN1 concluded on three categories of enhancements for Rel-17 positioning in the last meeting for RAN1 study as documented under section 10 in the current TR [1]:
1) Recommended for normative work
· NR positioning for UEs in RRC_INACTIVE state
· On-demand transmission and reception of DL PRS
· Enhancements for UE Rx/Tx and gNB Rx/Tx timing delays
· Enhancements for angle based methods
· Enhancements of signaling & procedures for reducing NR positioning latency
2) Recommended for further study and specify if needed

· Aggregation of DL PRS resources
· Aggregation of SRS for positioning resources
· Enhancements of information reporting from UE and gNB for supporting multipath/NLOS mitigation
· Aperiodic reception of DL PRS from the TRPs of the serving gNB and aperiodic reception of DL PRS from the TRPs of the neighbouring gNBs

· Semi-persistent reception of DL PRS from the TRPs of the serving gNB and Semi-persistent reception of DL PRS from the TRPs of the neighbouring gNBs
3) RAN1 sees benefits but up to RAN2 for decision
· DL positioning measurement in RRC_IDLE state
RAN2 has not completed the study of the objectives related to integrity and latency reduction as stated in the status report of the study item (FS_NR_Pos_Enh) [2], which are listed as below:

	Commercial use cases:

-
Continue the evaluation on latency enhancement solutions;

-
Continue the study on support of on demand PRS and Positioning support in RRC_IDLE/RRC_INACTIVE;

Integrity:

-
Finalise integrity text proposals, and identify additional issues to be resolved in the SI phase;


The enhancements of reducing latency RAN1 recommended for normative work or for further studied are more or less being discussed in RAN2 as summarized in Table 1. 
Table 1 some of enhancement features concluded in RAN1 need RAN2 further study
	RAN1  conclusions
	Enhancement features
	RAN2 status

	Recommended for normative work
	NR positioning for UEs in RRC_INACTIVE state
	Under study

	
	On-demand transmission and reception of DL PRS
	Under study

	
	Enhancements for UE Rx/Tx and gNB Rx/Tx timing delays
	No involvement

	
	Enhancements for angle based methods
	No involvement

	
	Enhancements of signaling & procedures for reducing NR positioning latency potentially including

· Measurement gap

· Measurement request and report

· Measurement time
	Under study

	To be studied further and if needed, specified during the normative work
	Aggregation of DL PRS resources
	No involvement

	
	Aggregation of SRS for positioning resources
	No involvement

	
	Enhancements of information reporting from UE and gNB for supporting multipath/NLOS mitigation
	No involvement

	
	Enhancements of signaling & procedures for reducing NR positioning latency
· AP-PRS

· SP-PRS

· Assistance data request and response

· Reception of PRS
	Under study

	Feasible from physical layer
	NR positioning for UEs in RRC_IDLE state
· Feasible for the measurement based on RAN1 conclusion
	Under study


As observed from this table, basically all latency reduction enhancements are related to what RAN2 has been studying and RAN2 targets to finish the study till end of 2021 Q1. Hence, RAN1 can start to specify the enhancements for improving accuracy in parallel to RAN2’s study, while latency reduction enhancements can be added after RAN2 finishes the study. 
Proposal 1: WID for RAN#90 approval focuses on the objectives of improving accuracy and WID can be updated in RAN#91 after RAN2 finishes the study. 
2.1 WID scope approval for RAN#90
Among those enhancements as recommended by RAN1, we think that following three items should be included in the WID.
· Aggregation of DL PRS resources

· Aggregation of SRS for positioning resources

· Enhancements of information reporting from UE and gNB for supporting multipath/NLOS mitigation
The reason is that at least for some scenarios, the accuracy requirement target 0.2m/0.5m@90% cannot be met even with assumption of perfect RX/TX delay error and ideal angle information for UL AoA or DL AoD. Also, it is undesirable to claim that the accuracy requirement target is achieved only by a dense deployment with the Rel-16 techniques that were claimed to achieve 3m@80% in Rel-16 from TR 38.855 [3].

Comparing aggregation of PRS/SRS and enhancement of supporting multipath/NLOS mitigation, the former has more concrete objective and the main remaining study is involving RAN4. Since RAN4 will be anyway involved later for core part and performance part, it is desirable for RAN1 to launch the standardization work from now for improving the accuracy. Nevertheless, different detailed solutions are collectively termed multipath/NLOS mitigation, and it seems more appropriate to discuss such details in the normative work including some study for some specific detailed solution. 
In summary, we have the following proposal.
Proposal 2: Regarding enhancements for improving accuracy for Rel-17 to be included into WID, in addition to the following enhancements as RAN1 recommended for normative work:
· Specify methods, measurements, signaling, and procedures for improving positioning accuracy in the presence of the UE Rx/Tx timing delays, and/or gNB Rx/Tx timing delays

· Specify procedure, measurements, reporting, and signalling for improving the accuracy of UL AoA and DL AoD
Support to include the following enhancements as well:
· Specify simultaneous transmission by the gNB and reception by the UE of intra-band one or more contiguous carriers
· Specify simultaneous transmission by the UE and aggregated reception by the gNB of the SRS for positioning in multiple contiguous intra-band carriers

· Study and if needed, specify enhancements of information reporting from UE and gNB for supporting multipath/NLOS mitigation
2.2 Checkpoint in RAN#91 for WID update
As summarized in Table 1, NR positioning for UEs in RRC_INACTIVE state and for UEs in RRC_IDLE states and on-demand transmission and reception of DL PRS are clearly up to RAN2 further study and decision making. 

In addition, the proposal of measurement gaps (MG) optimizations, measurement report optimization, SRS configuration and PRS configuration optimization and enhancements for prioritized transmission of PRS/SRS is also still being discussed in RAN2.

Furthermore, study on on-demand PRS in RAN2 may have impact on the feasibility and detailed solutions of AP-PRS and SP-PRS, so it is not urgent for RAN1 in WI to study AP-PRS and SP-PRS in parallel to RAN2’s study. Objectives for AP-PRS and SP-PRS can be considered after RAN2 finishes the study.

Proposal 3: WID objectives for latency reduction enhancements are deferred to RAN#91 after RAN2 finishes the study.

3. Work split among WGs

Any feature introduced may have the corresponding work in multiple working groups (WGs). For example, introduction of PRS have the following work split among WGs
· RAN1 to define the PRS pattern, configuration aspects, physical layer measurement, etc.
· RAN2 to enhance LPP to support the PRS configuration and measurement report;
· RAN3 to enhance NRPPa to support PRS configuration exchange between LMF and TRP;
· RAN4 to specify the RRM requirement and performance requirements.
It does not need to add all WGs as the responsible working groups under each of the objectives. As in Rel-16 positioning WI, only RAN1 is responsible for the introduction of PRS, and RAN2, RAN3, and RAN4 work can be put under some generic descriptions as in [5]: 
	RAN2 centric objectives
· Define extensions of LPP protocol for NR RAT-dependent positioning [RAN2]
RAN3 centric objectives
· Define extensions of NRPPa protocol for NR positioning [RAN3]

RAN4 centric objectives

· Define corresponding core requirements for NR positioning [RAN4]

· Discuss which requirements are specified 


Similar approach can be used for Rel-17 objectives for WI. Regards the positioning accuracy enhancement, draft objectives for WI can be as follows:
	RAN1 centric objectives
· Specify methods, measurements, signaling, and procedures for improving positioning accuracy in the presence of the UE Rx/Tx timing delays, and/or gNB Rx/Tx timing delays [RAN1, RAN2]
· Specify procedure, measurements, reporting, and signalling for improving the accuracy of UL AoA and DL AoD [RAN1, RAN3]
· Specify simultaneous transmission by the gNB and reception by the UE of intra-band one or more contiguous carriers [RAN1, RAN4]
· Specify simultaneous transmission by the UE and aggregated reception by the gNB of the SRS for positioning in multiple contiguous intra-band carriers [RAN1, RAN4]
· Study and if needed, specify enhancements of information reporting from UE and gNB for supporting multipath/NLOS mitigation
RAN2 centric objectives

· Define extension of LPP/RRC protocols to support the accuracy enhancement
RAN3 centric objectives

· Define extension of NRPPa/F1-AP protocols to support the accuracy enhancement

RAN4 centric objectives (Core part)

· Define the corresponding RF requirement for the accuracy enhancement

· Define the corresponding core RRM requirement for the accuracy enhancement

RAN4 centric objectives (Perf. Part)

· Define the corresponding performance requirement for the accuracy enhancement


Proposal 4: For organizing the work split among WGs, lay out objectives as WG centric as done in Rel-16 positioning WI. 
4. Conclusions
This contribution mainly discusses our views for Rel-17 positioning work item scope for approval in RAN#90e, including the following proposals:

Proposal 1: WID for RAN#90 approval focuses on the objectives of improving accuracy and WID can be updated in RAN#91 after RAN2 finishes the study. 
Proposal 2: Regarding enhancements for improving accuracy for Rel-17 to be included into WID, in addition to the following enhancements as RAN1 recommended for normative work:

· Specify methods, measurements, signaling, and procedures for improving positioning accuracy in the presence of the UE Rx/Tx timing delays, and/or gNB Rx/Tx timing delays

· Specify procedure, measurements, reporting, and signalling for improving the accuracy of UL AoA and DL AoD
Support to include the following enhancements as well:
· Specify simultaneous transmission by the gNB and reception by the UE of intra-band one or more contiguous carriers

· Specify simultaneous transmission by the UE and aggregated reception by the gNB of the SRS for positioning in multiple contiguous intra-band carriers

· Study and if needed, specify enhancements of information reporting from UE and gNB for supporting multipath/NLOS mitigation
Proposal 3: WID objectives for latency reduction enhancements are deferred to RAN#91 after RAN2 finishes the study.

Proposal 4: For organizing the work split among WGs, lay out objectives as WG centric as done in Rel-16 positioning WI. 
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