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Introduction
The work item scope on NR positioning enhancements includes the following set of objectives where RAN WG1 is expected to provide input to RAN WG2, [1]:
	· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission
· LMF (network)-initiated request of on-demand DL PRS transmission

· [bookmark: _Hlk67643273]Specify methods, measurements, signaling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3, RAN4]:
· DL NR positioning methods and RAT-independent positioning methods
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
· Note: this work will be coordinated with the SDT WI
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state



In this contribution we discuss the RAN1 centric objectives of the proposed enhancements, including the parameters for the on-demand DL PRS transmission for UE and NW-initiated request and the type of the UL SRS transmission to be supported by UE in the RRC_INACTIVE state. 

On-demand DL PRS and Positioning in RRC_INACTIVE State
1.1 On-demand DL PRS Parameters
The RAN WG1 agreed to support on-demand DL PRS transmission for the UE and NW-initiated request. It is expected to define the signaling from UE to the LMF in case of the UE-initiated request and from LMF to the gNB in case if the NW-initiated request aiming to recommend the DL PRS transmission parameters. 
At the previous meeting, four lists of parameters were considered, and the following agreement has been captured in the chairman’s notes, [2]:
	Agreement:
The following lists of on-demand DL-PRS parameters are discussed/prepared by RAN1 and provided as input to RAN2:
2. List#1: List of parameters for UE-initiated on-demand DL PRS request
2. List#2: List of parameters for LMF-initiated on-demand DL PRS request
For the following lists of on-demand DL-PRS parameters, send an LS to RAN2 to check whether RAN2 would like RAN1 to send the list of parameters and request feedback as early as possible:
2. List #3: List of parameters for UE-initiated on-demand DL PRS request associated with pre-configured set of on-demand DL PRS configurations
2. List #4: List of parameters for LMF-initiated on-demand DL PRS request associated with pre-configured set of on-demand DL PRS configurations



The List #1 and List #2 define parameters for on-demand PRS in case of UE-initiated and LMF-initiated request, respectively. The List #3 and List #4 define the parameters for the case of pre-configured DL PRS configurations. 

For List #3 and List #4, RAN1 sent an LS to RAN2 to provide a feedback whether RAN2 would like RAN1 to send the list of parameters for on-demand DL PRS request associated with the preconfigured set of on-demand DL PRS configurations.

Based on that request, the RAN2 sent a reply LS to RAN1 including the following, [3]:
	Reply LS to RAN1:
RAN2 needs to know the list of parameters that can be dynamically adjusted for UE-initiated/LMF-initiated on-demand DL PRS request. 
RAN2 does not expect RAN1 to send the list of parameters for on-demand DL PRS request associated with pre-configured set of on-demand DL PRS since how to handle DL PRS pre-configuration will be discussed in RAN2.



As follows from the provided reply, RAN1 does not need to prepare parameters for the pre-configured on-demand DL PRS configurations, including List #3 and List #4. 

For List #1 and List #2, the following parameters have been agreed to be included into the on-demand DL PRS configuration, [2]:
	Agreement:
At least the following list of on-demand DL PRS parameters is supported for UE-initiated and LMF-initiated on-demand DL PRS requests
2. DL PRS Periodicity
2. DL PRS Resource Bandwidth
2. DL PRS QCL information
Conclude on remaining parameters at RAN1#106-bis-e



The DL PRS Periodicity parameter defines the recommended periodicity of the DL PRS allocation in slots configured per DL PRS Resource Set. 
The DL PRS Resource Bandwidth parameter defines the number of PRBs recommended for the DL PRS Resource multiple integral of 4 PRBs.
The DL PRS QCL-Info parameter defines the QCL indication with other DL reference signals for the serving and neighboring cells per DL PRS Resource.

In addition to the already agreed set of parameters we suggest including the following list of parameters summarized in Table 1 for both UE-initiated and NW-initiated request. 

[bookmark: _Ref83928469]Table 1: List of additional on-demand DL PRS parameters for UE-initiated and NW-initiated requests
	Parameter
	Parameter definition

	Start/end time of DL PRS transmission
	Time interval in slots recommended for DL PRS transmission within the SFN cycle
(It may contain one or more DL PRS occasions/periods which periodicity and length are indicated separately)

	DL-PRS CombSizeN
	Resource element spacing in each symbol of the DL-PRS Resource

	DL PRS Resource Repetition Factor
	Recommended number of DL-PRS Resource repetitions for a single instance of the DL-PRS Resource Set

	DL PRS Resource Time Gap
	Recommended offset in units of slots between two repeated instances of a DL-PRS Resource corresponding to the same DL-PRS Resource ID within a single instance of the DL-PRS Resource Set

	Number of DL PRS Resource Symbols per DL PRS Resource
	Recommended number of symbols per DL-PRS Resource within a slot



Based on the provided considerations, we have the following proposal:


In addition to the DL PRS Periodicity, DL PRS Resource Bandwidth, and DL PRS QCL-Info, at least the following parameters are supported for UE-initiated and LMF-initiated on-demand DL PRS requests:
Start/end time of DL PRS transmission
Time interval in slots recommended for DL PRS transmission within the SFN cycle
DL-PRS CombSizeN
Resource element spacing in each symbol of the DL-PRS Resource
DL PRS Resource Repetition Factor
Recommended number of DL-PRS Resource repetitions for a single instance of the DL-PRS Resource Set
DL PRS Resource Time Gap
Recommended offset in units of slots between two repeated instances of a DL-PRS Resource corresponding to the same DL-PRS Resource ID within a single instance of the DL-PRS Resource Set
Number of DL PRS Resource Symbols per DL PRS Resource
Recommended number of symbols per DL-PRS Resource within a slot

1.2 UL SRS Transmission in RRC_INACTIVE State
The feasibility of UL SRS for positioning transmission in the RRC_INACTIVE state was discussed at the previous meeting and the following agreement has been captured in the chairman’s notes, [2]:
	Agreement:
From RAN1 perspective, it is feasible to support transmission of SRS for positioning by UEs in RRC _INACTIVE state for UL and DL+UL positioning under certain validation criteria
2. FFS: Type(s) of SRS for positioning (i.e., periodic, semi-persistent, aperiodic)
2. FFS: Details of validation criteria which may also be discussed in RAN2
2. Send LS to RAN2 informing them of this agreement



It was agreed that from RAN1 perspective transmission of the UL SRS for positioning in the RRC_INACTIVE state for the UL and DL+UL positioning methods is feasible. The supported types of the SRS transmission are open for further study. RAN1 sent an LS to RAN2 informing them of this agreement. 

Based on the RAN WG2 email discussion (R2-2108946, [4]), RAN2 discussed issues related to RRC_INACTIVE and agreed:
	Agreement:
gNB can configure the UE with periodic SRS (assuming periodic SRS is supported in RRC_INACTIVE) by RRCRelease with suspendConfig at least when periodic event is configured for deferred MT-LR. Other cases can be further discussed.



It follows that RAN2 agreed to support periodic SRS configuration by gNB using RRC Release message, assuming that periodic SRS transmission is supported in the RRC_INACTIVE state. 

Analyzing RAN1 and RAN2 agreements, a UE in the RRC_INACTIVE state can support UL and UL+DL positioning methods. 
For the DL positioning, the SDT functionality can be used to receive positioning related information in DL, if the UE initiated data transmission using UL SDT. From RAN1 perspective it was agreed that UE in RRC_INACTIVE state can perform DL PRS measurements:
	Agreement:
· NR positioning supports DL PRS-RSRP (section 5.1.28 in the TS 38.215) and DL RSTD (section 5.1.29 in the TS 38.215) measurements by UEs in RRC_INACTIVE state
· FFS additional potential impact on RAN1



The feasibility of transmission for the periodic UL SRS in the RRC_INACTIVE state was confirmed by RAN1 and its configuration performed using RRC Release message was agreed by RAN2. 

The remaining aspect that needs to be discussed is whether to support a semi persistent and/or aperiodic UL SRS for positioning and how UE can be activated for SRS transmission. In our view, additional support of a semi persistent UL SRS for positioning transmission for RRC_INACTIVE UEs is sufficient as there is no strong need to target the strictest latency targets for RRC_INACTIVE UEs. Given that MAC CE is used for UL SRS for positioning support, we think that remaining signaling aspects for the UL SRS for positioning activation/deactivation can be directly considered in RAN2. 

[bookmark: _Hlk53490452]
For UL and DL+UL positioning by RRC_INACTIVE UEs, support transmission of semi persistent UL SRS for positioning
The details of activation/deactivation can be directly considered in RAN2
Define UE Rx-Tx time difference measurement for UEs in RRC_INACTIVE state

Conclusions
In this contribution, we provided our views on RAN2 led objectives for NR positioning enhancements that require input from RAN1 side, and we have the following proposals:

Proposal 1:
In addition to the DL PRS Periodicity, DL PRS Resource Bandwidth, and DL PRS QCL-Info, at least the following parameters are supported for UE-initiated and LMF-initiated on-demand DL PRS requests:
Start/end time of DL PRS transmission
Time interval in slots recommended for DL PRS transmission within the SFN cycle
DL-PRS CombSizeN
Resource element spacing in each symbol of the DL-PRS Resource
DL PRS Resource Repetition Factor
Recommended number of DL-PRS Resource repetitions for a single instance of the DL-PRS Resource Set
DL PRS Resource Time Gap
Recommended offset in units of slots between two repeated instances of a DL-PRS Resource corresponding to the same DL-PRS Resource ID within a single instance of the DL-PRS Resource Set
Number of DL PRS Resource Symbols per DL PRS Resource
Recommended number of symbols per DL-PRS Resource within a slot

Proposal 2:
For UL and DL+UL positioning by RRC_INACTIVE UEs, support transmission of semi persistent UL SRS for positioning
The details of activation/deactivation can be directly considered in RAN2
Define UE Rx-Tx time difference measurement for UEs in RRC_INACTIVE state
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