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Introduction
RAN4 officially completed the core requirements for Rel-17 NR positioning enhancements in RAN4#102-e. Agreements and open issues were captured in a WF [1]. 
In this paper, we address some open issues related to the following topics:
· Collisions with other functions
· Side-condition for reduced number of samples
· Measurement period requirement
Collisions with other functions
In this section we address open issues regarding applicability of PRS measurement requirements in RRC_INACTIVE state.
The first issue concerns the guard period between PRS and other DL signals and/or UE functions in RRC_INACTIVE state. The following agreement was captured in the WF [1].
The value of X regarding collision of other functions
Agreements:
· If PRS is outside initial DL BWP. 
· X=0.5ms if one or both of the serving cell and PFL is in FR1
· X=0.25ms if both the serving cell and PFL are in FR2
· If PRS is within initial DL BWP. 
· X=0
· FFS: the definition of “PRS resource” for defining the collision between PRS resource and other DL signals/channels.

Regarding the FFS in the above agreement, we note that the definition of  already accounts for expectedRSTD and expectedRSTD-uncertainty, following the calculation method in TS 38.214, section 5.1.6.5. Therefore, the starting and ending times of PRS resources should already account for these parameters.
Observation 1: From the point of view of the UE, the starting and ending times of a PRS resource must account for expectedRSTD and expectedRSTD-uncertainty.
[bookmark: _Ref85610495]Support of reduced number of samples
RAN4 reached the following agreement regarding support of PRS measurements reduced number of samples in RRC_INACTIVE [1].
Whether to support the reduced number of samples in RRC_INACTIVE state
Agreements: 
· Support of the reduced number of samples in RRC_INACTIVE state is UE capability
· The UE capability is under discussion in RAN1, and wait for RAN1 agreement. 
· PRS measurement requirements with reduced number of samples in RRC_INACTIVE state are applicable only for UE which supports PRS measurements with reduced number of samples.
· The requirements with reduced sample number are applicable when UE is requested by LMF to perform measurement with reduced sample number.
· FFS: PRS measurement requirements with reduced number of samples in RRC_INACTIVE are defined under the same side conditions as agreed for RRC CONNECTED state.

RAN4 has agreed above that PRS measurements in inactive state with reduced number of samples may be supported via a separate UE capability. RAN1 has already defined a separate UE PRS processing capability for inactive state; it is essentially equivalent to the existing capability for connected state [2]. The same should be done to indicate support of reduced number of samples in inactive state.
PRS measurements with reduced number of samples will be supported in connected state in Rel-17 and RAN4 is currently defining the side-conditions for the corresponding measurement accuracy requirements. The same side conditions can be reused for measurements in inactive state.
Proposal 1: If PRS measurements with reduced number of samples are supported in RRC_INACTIVE via a dedicated UE capability, measurement requirements will be defined under the same side conditions as agreed for PRS measurements with reduced number of samples in RRC_CONNECTED state.
Measurement period requirement
In RAN4#102-e, RAN4 reached multiple agreements about the PRS measurement period requirements for RRC_INACTIVE state [1]. With the latest agreements in place, Rel-16 measurement period requirements are heavily leveraged for the new requirements in inactive state. 
One key difference between connected state and inactive state lies in the definition of , which is the time duration of available PRS in positioning frequency layer i to be measured during . In connected mode, PRS resources can only be measured if they overlap with a measurement gap or PRS processing window (PPW). Those constraints, limit (in time) the frequency and duration of opportunities where the UE is expected to measure PRS. i.e. they limit  in connected state. In inactive state neither measurement gaps nor PPWs can be configured so there is no such constraint. The implication is that, for the same assistance data configured by the LMF,  could be much larger in inactive state.
In the example shown in Figure 1, the DRX cycle length equals twice the PRS periodicity. According to the above definition,  would count all PRS resources spread out over the DRX cycle length, so it would double-count the duration of PRS that needs to be measured. The double-counting could be much worse if DRX is a large multiple of the PRS periodicity. In our view,  should count only PRS resources over the equivalent PRS period of the PFL .
Another problem that is apparent from the example in Figure 1 is that the UE may need to wake up multiple times (or stay awake for a long time) to measure PRS resources spread out in time over a DRX period. This is not desirable from a UE power consumption perspective and it should be avoided in the assistance data provided by the LMF.



[bookmark: _Ref101450061]Figure 1: Example of PRS configuration to be measured in inactive state.
Proposal 2:  is the time duration of available PRS in positioning frequency layer i to be measured during , and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214.
Finally, muted PRS resources or PRS resources that always conflict (all instances) with higher-priority DL signals/channels should not be counted for the purpose of calculating the measurement period requirement. 
Proposal 3: For calculation of , only unmuted PRS resources that are not fully overlapped with other higher-priority DL signals/channels are counted.
Conclusions
Observation 1: From the point of view of the UE, the starting and ending times of a PRS resource must account for expectedRSTD and expectedRSTD-uncertainty.
Proposal 1: If PRS measurements with reduced number of samples are supported in RRC_INACTIVE via a dedicated UE capability, measurement requirements will be defined under the same side conditions as agreed for PRS measurements with reduced number of samples in RRC_CONNECTED state.
Proposal 2:  is the time duration of available PRS in positioning frequency layer i to be measured during , and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214.
Proposal 3: For calculation of , only unmuted PRS resources that are not fully overlapped with other higher-priority DL signals/channels are counted.
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