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Introduction
In this paper, we provided our view on the use of PRS processing window in RRC_INACTIVE with the incoming LS from RAN4 [2].

Discussion
In the LS [2] from RAN4, RAN4 asked the following question
	Q1: Whether the PRS processing window defined for PRS measurements outside measurement gaps can be also applied for PRS measurements in RRC_INACTIVE state? 

RAN4 kindly asks RAN1 to provide feedback on the question above. 



In our view, defining a PRS processing window will also help UE to process PRS once and locally within a DRX cycle to reduce UE power consumption. Note that in another LS from RAN4 [1], DRX cycle should be used to determine the PRS measurement delay requirement in RRC_INACTIVE.
	Agreement
· DRX cycle should be considered in the positioning measurement delay requirements in RRC_INACTIVE state. 




DRX cycle
All PRS instances may need to be measured

[bookmark: _Ref94192615]Figure 1 INACTIVE state PRS measurement without PRS processing window

As shown in Figure 1, if there is no PRS processing window, and the DRX period is a multiple of the LCM between PRS period and T in the UE capability signaling, UE may be forced to wake up multiple times within a DRX cycle, which causes unnecessary power consumption.
One may argue that it could be up to UE implementation to find the measurement occasion closest in time to the PO, resulting in a single measurement occasion for a single DRX cycle, but this may result in incomplete measurement and misalignment between UE and LMF, if each occasion is associated with a different set of TRPs (same frequency or different frequency) as shown in Figure 2.
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[bookmark: _Ref94196474]Figure 2 Ambiguity and incomplete measurement remain if it is up to UE to select a measurement instance
The best way to resolve this is to introduce a PRS processing window, and PRS processing window should have its period align with DRX cycle. Within a DRX cycle, the on-duration of the PRS processing window is where network expects UE to measure the PRS. With the PRS processing window, UE can also easily calculate the PRS duration within each DRX cycle for the purpose of determining the PRS measurement period.
The PRS processing window may further be aligned with the CG-SDT configuration.
It is worth noting that in Rel-16 PRS processing capability discussion, maximum 30% duty cycle was assumed for PRS measurement inside the MG [3], which should also apply to the PRS processing window for PRS measurement in RRC_INACTIVE state.
	13. NR Positioning
	13-1
	Common DL PRS Processing Capability
	1.	Maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b)	FR2 bands: {50, 100, 200, 400}

2.	DL PRS buffering capability: Type 1 or Type 2
a)	Type 1 – sub-slot/symbol level buffering
b)	Type 2 – slot level buffering

3.	Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b)	N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms

4.	Max number of DL PRS resources that UE can process in a slot under it
a)	FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
b)	FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: The above parameters are reported assuming a configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) of no more than 30%.




Proposal 1: Support defining the PRS processing window for INACTIVE state PRS measurement, and the periodicity is aligned with the DRX cycle, and the maximum duty cycle is 30%.
LPRS is calculated only based for the PRS within the PRS processing window
UE is not required to process the PRS outside the PRS processing window

PRS processing window is designed for PRS measurement inside the active DL BWP, and on top of it, we have the processing type capability/signaling and priority states options. 
Regarding processing types, we think that Type 2 could be considered, that PRS processing in RRC_INACTIVE can be symbol-wise TDMed with other data reception so that UE may still receive SSB/RMSI/OSI/Paging within the PRS processing window.
Regarding priority states options, we already agreed that PRS is always lower priority than data (e.g. SSB/RMSI/paging/OSI).
The condition of PRS measurement outside MG may be extended to cover the RRC_INACTIVE state, where the bandwidth PRS is not necessarily confined within the active BWP (initial DL BWP of the camping cell), the numerology between PRS and the initial BWP may not be aligned, and the expected receive time difference between the serving cell and the non-serving cell may be relaxed to a larger values.
Proposal 2: Reply with the Question in the RAN4 LS that
	Q1: Whether the PRS processing window defined for PRS measurements outside measurement gaps can be also applied for PRS measurements in RRC_INACTIVE state? 
RAN1 reply: 
PRS processing window can be applied for PRS measurement in RRC_INACTIVE state, where the periodicity of PRS processing window should be aligned with the DRX cycle, and the duty cycle of the PRS processing window should be no greater than 30%.
The processing type of the PRS processing window is type 2, and the PRS is already lower priority than any other DL signals/channels. 
RAN1 also understands that the conditions of measuring PRS inside the PRS processing window for PRS measurement in RRC_INACTIVE state may be different from that in the RRC_CONNECTED state in that
The bandwidth of PRS is not required to be confined within the initial DL BWP.
The numerology of PRS and the initial DL BWP is not required to be the same.
The expected receive time difference between the serving cell and the non-serving cell is not required to be within a threshold.



Conclusion
In this contribution, we have the following proposals with regards to use of PRS processing window in RRC_INACIVE state.
Proposal 1: Support defining the PRS processing window for INACTIVE state PRS measurement, and the periodicity is aligned with the DRX cycle, and the maximum duty cycle is 30%.
LPRS is calculated only based for the PRS within the PRS processing window
UE is not required to process the PRS outside the PRS processing window
Proposal 2: Reply with the Question in the RAN4 LS that
	Q1: Whether the PRS processing window defined for PRS measurements outside measurement gaps can be also applied for PRS measurements in RRC_INACTIVE state? 
RAN1 reply: 
PRS processing window can be applied for PRS measurement in RRC_INACTIVE state, where the periodicity of PRS processing window should be aligned with the DRX cycle, and the duty cycle of the PRS processing window should be no greater than 30%.
The processing type of the PRS processing window is type 2, and the PRS is already lower priority than any other DL signals/channels. 
RAN1 also understands that the conditions of measuring PRS inside the PRS processing window for PRS measurement in RRC_INACTIVE state may be different from that in the RRC_CONNECTED state in that
The bandwidth of PRS is not required to be confined within the initial DL BWP.
The numerology of PRS and the initial DL BWP is not required to be the same.
The expected receive time difference between the serving cell and the non-serving cell is not required to be within a threshold.
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