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Introduction
Based on the WF agreed in the last meeting [1], this paper will discuss remaining issues for positioning measurements in RRC_INACTIVE state.
Discussion
	[bookmark: _Hlk87477133]Agreement in RAN4#101bis-e meeting: 
· Longer PRS measurement period is expected when there is collision/overlap between other DL signals/channels and PRS resources in RRC_INACTIVE state. 
· Collision/overlap between other DL signals/channels and PRS resources in RRC_INACTIVE state occurs when:
· Any other DL signals/channel occurs within the PRS resource or 
· Any other signals/channel occurs within X symbols before the PRS resource or
· Any other signals/channel occurs within X symbols after the PRS resource.
· X=FFS.
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.

	nr-DL-PRS-ExpectedRSTD
This field indicates the RSTD value that the target device is expected to measure between this TRP and the assistance data reference TRP. The nr-DL-PRS-ExpectedRSTD field takes into account the expected propagation time difference as well as transmit time difference of PRS positioning occasions between the two TRPs. The resolution is 4Ts, with Ts=1/(15000*2048) seconds.
nr-DL-PRS-ExpectedRSTD-Uncertainty
This field indicates the uncertainty in nr-DL-PRS-ExpectedRSTD value. The uncertainty is related to the location server′s a‑priori estimate of the target device location. The nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty together define the search window for the target device.
The resolution R is
-	Ts if all PRS resources are in frequency range 2,
-	4Ts otherwise,
with Ts=1/(15000*2048) seconds.
The target device may assume that the beginning of the subframe for the PRS of this TRP is received within the search window of size
[bookmark: _Hlk101447542]-	[-nr-DL-PRS-ExpectedRSTD-UncertaintyR ; nr-DL-PRS-ExpectedRSTD-UncertaintyR] centred at TREF+1 millisecondN+nr-DL-PRS-ExpectedRSTD4Ts,
where TREF is the reception time of the beginning of the subframe for the PRS of the assistance data reference TRP at the target device antenna connector, and N can be calculated based on
-	nr-DL-PRS-SFN0-Offset
-	dl-PRS-Periodicity-and-ResourceSetSlotOffset
-	dl-PRS-ResourceSlotOffset.


As shown above, PRS measurement period is expected to be longer if a PRS resource collides with other DL signals/channels. The value of X regarding collision was agreed in last meetings mainly considering the RF retuning time. While the definition of “PRS resource” needs further discussion. It was proposed to account expectedRSTD, expectedRSTD-uncertainty and PRS processing type. From our perspective, expectedRSTD and uncertainty are to determine a PRS search window for the beginning of the subframe for PRS, which could be calculated by the formula above [2]. Accordingly, an illustration of potential PRS locations is given in figure 1. The earliest location to detect PRS resource should be the beginning of PRS search window, and the latest location is the end of PRS search window. Once detecting PRS resource, UE should continue receiving PRS for L duration. For defining PRS collision with other DL signals/channels, we think both PRS search window and PRS duration L should be considered. 


Proposal 1: For defining PRS collisions, “PRS resource” is the time window Tcenter +[-W, W+L], where
· Tcenter = TREF +1 millisecondN+nr-DL-PRS-ExpectedRSTD4Ts, is the center of PRS search window 
· W= nr-DL-PRS-ExpectedRSTD-UncertaintyR, is the half of PRS search window
· L is the time duration of PRS resource

	Issue 2-4-1 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.


Another leftover issue is whether the side condition for reduced PRS samples in RRC_CONNECTED state could be used for that in RRC_INACTIVE. Besides UE capability and network signalling, whether one additional PRS sample for Rx AGC is related to active BWP and RSRP difference between serving cell and target cell. UE is capable to perform RSRP measurement and therefore RSRP difference part could be reused. There is no active BWP in RRC_INACTIVE state, UE is required to monitor system information and paging within initial DL BWP instead. One way is to reuse the existing side conditions in RRC_CONNECTED state by replacing “active BWP” as “initial DL BWP”. That is,  
[bookmark: _Hlk99535641]-	= 1 if the UE supports [M-sample measurements], and the LMF requests the UE to perform positioning measurements with reduced number of samples, and PRS bandwidth is within the initial DL BWP and difference between the serving cell SS-RSRP and neighboring cell/TRP PRS-RSRP is within 6 dB (Rx AGC is not needed)
-	= 2 if the UE supports [M-sample measurements], and the LMF requests the UE to perform positioning measurements with reduced number of samples, and PRS bandwidth is not within the initial DL BWP or difference between the serving cell SS-RSRP and neighboring cell/TRP PRS-RSRP is more than 6 dB (Rx AGC is needed)
Another way is to apply = 2 assuming Rx AGC is always needed for all reduced PRS sample cases and no side condition will be defined. This is beneficial for UE power saving in RRC_INACTIVE state. 
Proposal 2: For Rx AGC sample in RRC_INACTIVE state: 
· Option 1: reuse the side condition to reduce Rx AGC sample in RRC_CONNECTED state by replacing “active BWP” as “initial DL BWP”
· Option 2: remove = 1 in RRC_INACTIVE state and not define the related side conditions to reduce Rx AGC sample  
 
Conclusion
This contribution gives our views on positioning measurements in RRC_INACTIVE state and proposals:
Proposal 1: For defining PRS collisions, “PRS resource” is the time window Tcenter +[-W, W+L], where
· Tcenter = TREF +1 millisecondN+nr-DL-PRS-ExpectedRSTD4Ts, is the center of PRS search window 
· W= nr-DL-PRS-ExpectedRSTD-UncertaintyR, is the half of PRS search window
· L is the time duration of PRS resource
[bookmark: _GoBack]Proposal 2: For Rx AGC sample in RRC_INACTIVE state: 
· Option 1: reuse the side condition to reduce Rx AGC sample in RRC_CONNECTED state by replacing “active BWP” as “initial DL BWP”
· Option 2: remove = 1 in RRC_INACTIVE state and not define the related side conditions to reduce Rx AGC sample
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