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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The revised WID for NR positioning enhancement [1] was approved in the RAN#91-e meeting.  One of the objectives is to support positioning for UEs in RRC_INACTIVE state for both UE based and UE-assisted positioning solutions.
	· Specify methods, measurements, signalling 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 the RAN4#99-e meeting, RRM impacts of NR positioning enhancements was discussed. Following agreements regarding UE measurements in INACTIVE state are captured in [3].
	· Specify measurement delay and accuracy and potential reporting requirements in RAN4 based on outcome of other WGs
· Define UE requirements for PRS measurement for DL positioning methods with RRC_INACTIVE and wait for RAN1/RAN2 conclusions on UL/DL+UL positioning methods


We provided initial views on UE PRS measurements in INACTIVE state were provided in [3] in the last meeting. In this contribution, we further provide our views on UE requirements for PRS measurement in RRC-INACTIVE state for R17 NR positioning enhancement.
2. Discussion
2.1 Positioning measurements in RRC-INACTIVE state
In the RAN1#105-e meeting, the following agreements regarding DL positioning measurements were achieved.
	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


Therefore, at least DL PRS-RSRP measurements and DL RSTD measurements in RRC_INACTIVE state is supported in Rel-17.  
For UL positioning and DL+UL positioning in RRC_INACTIVE state, it is still under discussion in RAN1/2 according to RAN2 LS [4].
	Note that RAN2 discussed the 2nd priority objectives for UL/UL+DL positioning in RRC_INACTIVE on the configuration in UL positioning and so far, has not reached any conclusion considering it is still open in RAN1 on how positioning SRS should be used for UE in RRC_INACTIVE. RAN2 will continue the work as time permits.


RAN4 will discuss requirements for UL positioning measurement and DL+UL positioning measurement if there is further progress in RAN1/2.
Observation 1: DL PRS-RSRP measurements and DL RSTD measurements are supported in RRC_INACTIVE state.

2.2 RRM requirements for measurements in RRC_INACTIVE
In the last RAN4 meeting, it was agreed to define UE requirements for PRS measurement for DL positioning methods with RRC_INACTIVE. Since DL PRS-RSRP measurements and DL RSTD measurements are supported in RRC_INACTIVE state, corresponding UE requirements should be specified for both measurements.
Proposal 1: UE RRM requirements for DL PRS-RSRP measurements in RRC-INACTIVE state are specified.
Proposal 2: UE RRM requirements for DL RSTD measurements in RRC-INACTIVE state are specified.

From UE measurement perspective in RRC_INACTIVE state, the UE behaviour would be similar to RRC_CONNECTED measurements. Thus, the existing measurement period requirements could be reused as much as possible to reduce workload.
One of the differences between measurements in RRC_INACTIVE state and RRC_CONNECTED is that the measurement is performed without gap. No gap is configured in INACTIVE state. Therefore, the requirements should be specified for measurements without gap.
Proposal 3: UE RRM requirements for DL PRS-RSRP measurements and DL RSTD measurements in RRC-INACTIVE state are specified without taking measurement gap into consideration.

Latency reduction is one of the important features for positioning enhancement. If reducing number of samples is agreed in Rel-17, then requirements for measurements in INACTIVE state should be specified based on reduced number of samples rather than number of samples in Rel-16.
Proposal 4: UE RRM requirements for DL PRS-RSRP measurements and DL RSTD measurements in RRC-INACTIVE state are specified based on reduced number of samples if it is agreed in Rel-17.

Based on existing PRS-RSRP measurement requirements and above analysis, the PRS-RSRP measurement period requirements in inactive state can be defined as follows.
Proposal 5: For PRS-RSRP measurement in a positioning frequency layer, the requirements can be specified for INACTIVE state as 	
where 
	 is the number of PRS-RSRP measurement samples and = TBD,
 is the periodicity of PRS-RSRP measurement in positioning frequency layer i, 
Other parameters are the same as for CONNECTED measurements.
Based on existing RSTD measurement requirements and above analysis, the RSTD measurement period requirements in inactive state can be defined as follows.
Proposal 6: For RSTD measurement in a positioning frequency layer, the requirements can be specified for INACTIVE state as 	
where 
	 is the number of PRS RSTD samples and = TBD. 
 is the periodicity of PRS-RSRP measurement in positioning frequency layer i, 
Other parameters are the same as for CONNECTED measurements.
If there any updates regarding UE capability in Rel-17 for NR positioning enhancements, UE measurement requirements should take the update into account. This should be business as usual.
For the requirements on total frequency layers, we think the summation approach as in Rel-16 should be reused. UE is supposed to do measurements on multiple layers in a sequential manner. As no gap is used in INNACTIVE state, no optimization is needed.
Proposal 7: UE RRM requirements for DL PRS-RSRP measurements and DL RSTD measurements in RRC-INACTIVE state are specified with summation-based approach for total frequency layers.

3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on UE requirements for PRS measurement in RRC-INACTIVE state. Based on analysis following observations and proposals are present.
Proposal 1: UE RRM requirements for DL PRS-RSRP measurements in RRC-INACTIVE state are specified.
Proposal 2: UE RRM requirements for DL RSTD measurements in RRC-INACTIVE state are specified.
Proposal 3: UE RRM requirements for DL PRS-RSRP measurements and DL RSTD measurements in RRC-INACTIVE state are specified without taking measurement gap into consideration.
Proposal 4: UE RRM requirements for DL PRS-RSRP measurements and DL RSTD measurements in RRC-INACTIVE state are specified based on reduced number of samples if it is agreed in Rel-17.
Proposal 5: For PRS-RSRP measurement in a positioning frequency layer, the requirements can be specified for INACTIVE state as 	
where 
	 is the number of PRS-RSRP measurement samples and = TBD,
 is the periodicity of PRS-RSRP measurement in positioning frequency layer i, 
Other parameters are the same as for CONNECTED measurements.
Proposal 6: For RSTD measurement in a positioning frequency layer, the requirements can be specified for INACTIVE state as 	
where 
	 is the number of PRS RSTD samples and = TBD. 
 is the periodicity of PRS-RSRP measurement in positioning frequency layer i, 
Other parameters are the same as for CONNECTED measurements.
Proposal 7: UE RRM requirements for DL PRS-RSRP measurements and DL RSTD measurements in RRC-INACTIVE state are specified with summation-based approach for total frequency layers.
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