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1. Introduction
RAN4 continued discussing core requirements for NR positioning measurements in RRC_INACTIVE in RAN4#104-e. Agreements and open issues were captured in a WF [1]. 
	GtW Agreement:
· Requirements for PRS measurement in INACTIVE apply provided that all PRS resources within a PFL are configured within up to [2] separate windows within [Tavailable], where each window is up to [5 or 10] ms.
· FFS on the location of windows.
· FFS on whether there is impact on signaling



In this paper, we address open issue related to the following topic:

►the location of PRS measurement windows in inactive state
2. Discussion
2.1 Conformation for the number and the duration of the processing window
UE will be configured with paging cycle (or called DRX cycle) in RRC_INACTIVE or RRC_IDLE state. The default paging cycle configuration is broadcasted by the serving gNB. The default paging cycle contains a periodicity, an offset and the location of the PO in one paging cycle. 
When positioning service triggers, UE will be scheduled to receive PRS in RRC_INACTIVE/RRC_IDLE. Each time UE receives PRS/SSB/DCI/PDSCH, UE has to wake up from sleep mode(deep sleep, light sleep or ultra sleep) to active mode. In positioning, the PRS is sent by serving gNB and neighboring gNBs, but the PRS configuration of all the gNBs is sent by LMF. The some of the UE capability is reported to the serving gNB via RRC signaling, some of the UE capability is reported to the LMF via LPP signaling. UE reports the PRS measurements to LMF.
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Figure 1
It is noted that all the CONNECTED requirements are defined based on a measurement window. Having no measurement window for INACTIVE means UE has to measure all the PRS resources during Tavailable, no matter how they are distributed in time domain, and this may have big negative impact on UE power consumption, which is a key for INACTIVE. As figure 2 (a) below:
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Figure 2 (a)
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Figure 2 (b)
In Figure 2 (a), different PRS resources are randomly distributed during Tavailable, and UE has to wake up time to time in order to measure all of them. In the extreme case, UE will switch to active mode or sleep mode frequently, and there is no power saving from INACTIVE.
In Figure 2 (b), UE is expected to wake up only once per Tavailable in order preserve power, which means there is only one measurement window during each Tavailable. 
In RAN4#104-e, companies discussed the requirements for PRS measurements in INACTIVE state, including the number of the measurement windows and the duration of the each window. For the number of the PRS measurement window, most companies preferred to use one or more windows (M≧1) in INACTIVE state to measure the PRS in order to reduce the consumption of UE. We suggest that M=2 since if we choose one window for PRS measurement which is too restrictive for NW, so under this circumstance, we choose two separate windows for PRS measurement in order to guarantee the flexibility. The duration of each window is settled to 5 or 10 ms, part of companies chose 5ms and the other supported 10ms, it is the decision we can do during this meeting. We suggest that 10ms is better.

Proposal 1: For the number of the PRS processing window in RRC_INACTIVE state, two processing windows can be needed and the duration of each window can be 10ms.

2.2 The concrete start of the processing window
After the discussion of using processing windows, choosing the number of windows and the duration of each window , we are supposed to define the location of windows. 
Serving gNB and neighbor gNBs can send PRS to UE when the UE is in RRC_INACTIVE or RRC_IDLE state. When positioning service triggers, serving gNB can also acquire the neighbor gNBs’ PRS configurations from LMF via NRPPa MEASUREMENT PRECONFIGURATION REQUIRED message. Then, serving gNB can configure one or more PRS reception and/or processing window in RRC_INACTIVE and/or RRC_IDLE. UE is only allowed to receive and/or process PRS in the configured window to reduce power consumption. When UE perform the cell re-selection, the non-serving cells have no idea which cell would be chosen by UE. But each cell always configures the processing window for UE, that is, each cell has already to do the PRS measurement in order to reduce the UE consumption.
The PRS reception and/or processing window for UE is a time window in time domain. Serving gNB configures the following parameters of the time window, look at figure 3 below: 
1. The start of the time window. The start time can be an absolute time ;
2. The offset between the start time of the time window and the start of the paging cycle;
3. The offset between the start time of the time window and the start of the paging occasion(PO) in a paging cycle. 
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Figure 3
There are two choices to confirm the starts of the processing window: ascertain the absolute time or give an offset between the paging cycle starts and the start of the processing window. We propose the latter one, that is, absolute time doesn’t fit most windows because of the stable time, we’d better set an offset based on the duration and period of the processing window to guarantee the flexibility of the location setting and UE power consumption reduction.

Proposal 2: Processing window can be configured by gNB and the offset can exist between the start of the paging cycle and the start of the processing window to guarantee the flexibility. 

2.3 The relationship for the location between the processing window and the paging occasion(PO)
We confirm the starts of the processing window ,in addition, we advise that the processing window should be close to the Paging Occasion. In proposal 1 we propose the time window can be configured by gNB, so the gNB sends the PRS and other DL signals/channels to UE. As the figure below, UE can not only receive the PRS we intend to measure but the other DL signals/channels sequentially when it is in the active mode. In order to satisfy the lower UE power consumption, there is no need for UE to “wake up ” several times to receive DL signals/channels respectively. Based on the above, we suggest that the location of the processing window should be close to the PO (paging occasion). The start of the second window may be the end of the paging occasion and there is an offset between the start time of the first window and the start of the paging cycle since we suggest that 2 processing windows are needed as figure 4 below.  
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Proposal 3: The location of the processing window should be close to the paging occasion (the location between the processing window and the paging occasion as figure 4 ) in order to avoid that UE switches to the active mode frequently to receive the PRS and DL signals/channels so as to reduce the power consumption. 

3. Conclusion
In this contribution, we have the following proposals for PRS measurement window:
For the number of the PRS measurement window and the duration of each window:
Proposal 1: For the number of the PRS processing window in RRC_INACTIVE state, two processing windows can be needed and the duration of each window can be 10ms.

For the start of the PRS measurement window,
Proposal 2: Processing window can be configured by gNB and the offset can exist between the start of the paging cycle and the start of the processing window to guarantee the flexibility. 

For the concrete location between the paging occasion and the two separate PRS measurement windows,
Proposal 3: The location of the processing window should be close to the paging occasion (the location between the processing window and the paging occasion as figure 4 ) in order to avoid that UE switches to  the active mode frequently to receive the PRS and DL signals/channels so as to reduce the power consumption. 
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