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Introduction
At the RAN#90e meeting, the RAN1-led objectives of NR Positioning Enhancements work item were discussed. The following objectives were approved in WID on NR positioning enhancements [1]:
	· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions
· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.


At RAN2#113e, RAN2 concluded SI and provided corresponding recommendations for WI. 
In this contribution, we continue discussion on work item scope for NR positioning enhancements in Rel.17. 
Discussion on the Note to DL-AoD/UL-AoA Objectives
The objectives on UL-AoA and DL-AoD enhancements were already discussed and added to WID with a note [1]:
	[bookmark: _Hlk65242182]Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.


At the RAN1#104e, the RAN WG1 identified and agreed to continue study/work on specific set of design options to enhance UL-AoA and DL-AoD NR positioning frameworks. In our understanding, at current stage the scope behind UL-AoA and DL-AoD objectives is clear and well defined by RAN WG1 agreements. Therefore, we do not see the need to update these objectives in WID and the related note can be simply removed without further revision of objectives itself.
Proposal 1:
· Remove the following note in the latest revision of WID:
	Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.


Discussion on Additional RAN1-Led Objectives
During the RAN#90E meeting, besides the agreed objectives (1 and 2), RAN WG has also discussed three additional RAN1-led objectives as summarized in [2]. It was decided to postpone discussion on these objectives to RAN#91E meeting.
	Conclusion: WI will be prepared with objectives 1 and 2 and the other objectives could be looked at in March 21


Further discussion is expected to take place during the RAN#91E meeting for NR positioning WID updates with respect to the following RAN1 led objectives:
	· Objective 3: Multipath/NLOS mitigation
Study and specify, if supported, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1]
· Objective 4: Aggregation of DL PRS
Study and specify, if supported, the enhancements to simultaneous transmission by the gNB and aggregated reception by the UE of DL PRS for positioning for one or more contiguous carriers in one or more contiguous PFLs [RAN1/RAN4]
· The applicability and feasibility of this enhancement need to be further studied from both gNB and UE perspectives for different scenarios, configurations, particular bands and RF architectures.
· Objective 5: Aggregation of SRS for positioning
Study and specify, if supported, the enhancements to simultaneous transmission by the UE and aggregated reception by the gNB of the SRS for positioning in multiple contiguous intra-band carriers [RAN1/RAN4]
· The applicability and feasibility of this enhancement need to be further studied from both gNB and UE perspectives for different scenarios, configurations, particular bands and RF architectures.


In our view, the remaining RAN1-led objectives are beneficial for NR Positioning accuracy and can be recommended for RAN WG approval. The objective on multipath/NLOS mitigation is the most critical one to achieve precise positioning in I-IOT deployment scenarios, as excess delay as well as angle measurement on NLOS links may significantly deteriorate performance and thus mechanisms for LOS/NLOS differentiation and indication are needed. Aggregation of DL PRS and SRS for positioning are also beneficial to further improve NR positioning accuracy due to wider transmission / processing bandwidth. The aggregation of DL PRS seems to be more attractive than aggregation of SRS for positioning due to higher DL PSD considerations. However, if group considers down-selection or concerns to approve all objectives (e.g. preferring to reduce scope), then the following work priority in Release 17 can be recommended, if down-selection is considered:
· Priority# 1 (High) – Multipath/NLOS mitigation
· Priority# 2 (Medium) – DL PRS frequency layers aggregation
· Priority# 3 (Low) – SRS for positioning aggregation

Proposal 2:
· Consider the following work priorities for discussion on remaining RAN1-led objectives in revision of WID on NR Positioning enhancements
· Priority# 1 (High) – Multipath/NLOS mitigation (i.e. objective 3)
· Priority# 2 (Medium) – Aggregation of DL PRS frequency layers (i.e. objective 4)
· Priority# 3 (Low) – Aggregation of SRS for positioning (i.e. objective 5)
Discussion on outcome from RAN2#113e
At RAN2#113e, to meet the requirements on high accuracy, low latency, network efficiency, and UE efficiency, RAN WG2 discussed solutions on latency reduction, UE positioning in RRC_IDLE/RRC_INACTIVE states and support of on-demand PRS. The following recommendations were made by RAN WG2.
Latency reduction solutions:
Objective 6: latency reduction solutions in normative phase
The following enhancements of signaling & procedures for reducing NR positioning latency are recommended for normative work, including DL and DL+UL positioning methods
	The details of the solutions are left for further discussion in normative work, which may include the following aspects:
	Latency reduction related to the measurement gap
	Latency reduction related to the reporting and request of the measurement (e.g., via RRC signaling, MAC-CE and/or physical layer procedure, and/or priority rules)
	Latency reduction related to measurements
	Latency reduction related to the reporting and request of positioning assistance data (e.g., via location scheduling in advance of the time of when the location is needed)

/--------- Study phase is needed for below objective------------/
Objective 7: latency reduction solutions in study phase
The following enhancements of signaling & procedures for reducing NR positioning latency can be studied and specified, if needed
	Latency reduction related to the request and response of positioning assistance data (e.g., via RRC signaling, MAC-CE and/or physical layer procedure)
	Latency reduction related to the reception of DL PRS (e.g., priority rules for the reception of DL PRS)
	Latency reduction related to the reporting of the measurements (e.g., CG-based transmission)
	Latency reduction related to the request and response of UE positioning capabilities (e.g., via storing UE capabilities in the network) [RAN2]

[bookmark: _Hlk63766146]Positioning in idle/inactive:
For RRC_IDLE, the common understanding is that existing mechanisms already can support it, and therefore no further enhancements are needed. For RRC_INACTIVE, RAN1/RAN2 recommendations are:
	Objective 8: NR positioning in RRC_INACTIVE
NR positioning for UEs in RRC_INACTIVE state is recommended for normative work, including
	DL, UL and DL+UL positioning methods 
	UE-based and UE-assisted positioning solutions
	Support of UE positioning measurements for UEs in RRC_inactive state
· Options that can be considered include DL-PRS or DL-PRS and SSB
	Support of gNB positioning measurements for UEs in RRC_inactive state

The following procedures are recommended for normative work for DL positioning methods in RRC_INACTIVE:
Reporting of DL-PRS measurement and/or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE
	The reporting of DL-PRS measurement and/or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE is enabled by enhancing small data transmission in RRC_INACTIVE. (Details of the use of SDT to be studied in the WI phase)



On-demand PRS transmission:
	Objective 9: On demand PRS
From Upper layers perspective the below conclusions have been made for on demand PRS functionality
	UE-initiated request of on-demand DL-PRS transmission is recommended for normative work; the details will be decided during WI phase
	LMF Initiated on-demand control of DL-PRS transmission is recommended for normative work; the details will be decided during WI phase
	The exact parameters that can be dynamically changed and necessary measurement and/or assistance information for LMF/UE initiated on demand PRS are expected to be decided by RAN1 and RAN2 during WI phase



RAN WG2 also discussed the integrity of GNSS positioning, and has the following recommendation:
	Objective 10: GNSS positioning integrity
Signalling and procedures to support GNSS positioning integrity determination are recommended for normative work. The details of the solutions are left for further discussion in normative work, which may include the following aspects:
	The assistance information that will be used to support integrity determination
	The information that will be used to provide the positioning integrity KPIs and integrity results
	Support of integrity for UE-Based and UE-Assisted A-GNSS positioning



In addition, as discussed in the beginning of Rel-17, following items should be considered:
	Objective 11: the enhancements of A-GNSS positioning, BDS and NavIC
	Specify support for BDS B2a signal
	Specify support for BDS B3I signal
	Specify support for NavIC to NR



There are totally 11 objectives in the WI if all of them are agreed in the RAN plenary. It is difficult to fit all of them in Rel-17 based on current TU allocation and some down-selection may be needed. 
	RAN1 TU: average 2 TU, 5 meetings
RAN2 TU: 2 TU, 6 meetings
RAN3 TU: 1 TU (except 0.5 for 113bis), 5 meetings
RAN4 TU:1 TU (except 0.25 for 99), 5 meetings



Considering RAN2 recommendations, the items with study phase may consume more time without conclusion at the end, and thus RAN2-led items with study phase should be low priority if the allocated TUs are deemed not sufficient for all objectives.

Proposal 3:
· Consider the following work priorities for discussion on work item scope in revision of WID on NR Positioning enhancements for RAN2-led objectives
· Priority# 1 (High) – items in normative phase, i.e. objectives 6, 8, 9, 10, 11
· Priority# 2 (Low) – items in study phase, i.e. objective 7
The RAN2-led objectives 6, 8, 9, 10 and 11 could be done within the allocated TUs based on the following assumption:
· The main work of objective 8 is data transmission in SDT and should be discussed in SDT WI, i.e. not consume TU in positioning WI.
· The main work of objective 11 BDS and NavIC is to capture new parameters in Stage 2/3 and should not consume more online time.

Conclusions
In this contribution, we provided our views on work item scope for revision of WID on NR Positioning Enhancements. In summary, we have following proposals:

Proposal 1:
· Remove the following note in the latest revision of WID:
	Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.



Proposal 2:
· Consider the following work priorities for discussion on remaining RAN1-led objectives in revision of WID on NR Positioning enhancements
· Priority# 1 (High) – Multipath/NLOS mitigation (i.e. objective 3)
· Priority# 2 (Medium) – Aggregation of DL PRS frequency layers (i.e. objective 4)
· Priority# 3 (Low) – Aggregation of SRS for positioning (i.e. objective 5)

Proposal 3:
· Consider the following work priorities for discussion on work item scope in revision of WID on NR Positioning enhancements for RAN2-led objectives
· Priority# 1 (High) – items in normative phase, i.e. objectives 6, 8, 9, 10, 11
· Priority# 2 (Low) – items in study phase, i.e. objective 7
References
[bookmark: _Ref524868549][bookmark: _Ref28076734][bookmark: _Ref505694604][bookmark: _Ref471775016]
	[bookmark: _Ref57122584][bookmark: _Ref40019648][1]
	RP-202900, “New WID on NR Positioning Enhancements”, CATT, Intel Corporation, Ericsson, December, 2020

	[bookmark: _Ref57122601][bookmark: _Ref53676313][2]
	RP-202848	Moderator's summary for email discussion [90E][06][Positioning_WI_scoping], Intel Corporation, December, 2020



