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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#103-e meeting, RRM impacts of UE measurements in INACTIVE state for NR positioning enhancements was discussed. Following agreements were reached and captured in [1].
In this contribution, we further provide our views on remain issues for PRS measurement in RRC_INACTIVE state for R17 NR positioning enhancement.
2. Discussion
2.1 PRS collision 
In the last meeting, the questions on PRS collision were discussed. The details were duplicated as follows:
	Issue 1-2-2 PRS collision with PDSCH in RRC_INACTIVE state
Candidate options:
· Option 1: 
· [bookmark: OLE_LINK1]UE shall wait for receiving the PDSCH symbols other than retuning to PRS resources even the DCI is too close to the PRS symbols. 
· And the PRS measurement period can be extended when there is collision with PDSCH. 
· Option 2: 
· Decide whether to define scheduling restriction due to PRS measurement in INACTIVE for PDSCH based on the conclusion from scheduling restriction for PRS measurement outside MG in CONNECTED with low priority PRS.



For Option 2, we copied the conclusions from scheduling restriction for PRS measurement outside MG in CONNECTED with low priority PRS as follows:
	Agreement
The PRS collision detection timeline for the case when PRS is lower priority than the DL signals/channels is define as following.
· For an activated type 1A and type 1B PRS processing window
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW no later than [N symbol/T ms] before the start of the PPW, UE expects to receive the DL signals/channels and drop the all DL PRS in the PPW.
· For an activated type 2 PRS processing window
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol no later than [N symbol/T ms] before the PRS symbol, UE expects to receive the DL signals/channels and drop the PRS symbol.

Agreement
The PRS collision detection timeline for the case when PRS is lower priority than the DL signals/channels is define as following.
· For a type 1A and type 1B PRS processing window
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW later than [N symbol/T ms] before the start of the PPW, UE is not required to receive the other DL signals/channels except SSB of higher priority and may receive the DL PRS in the PPW.
· For a type 2 PRS processing window considered active
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol later than [N symbol/T ms] before the PRS symbol, UE is not required to receive the other DL signals/channels except SSB of higher priority and may receive the PRS symbol.
· Note 1: This implies that if the scheduling of other DL signals/channels of higher priority arrives too late, UE may consider the PRS as higher priority than the other DL signals/channels.
· Note 2: If the scheduling of other DL signals/channels of higher priority arrives too late, it is up to UE implementation whether to receive the other DL signals/channels.
	



We noticed that RAN1 has introduced N symbol/T ms to cover the DCI processing time. When the DL signals/channels with higher priority are no later than [N symbol/Tms] before the start of the PPW, UE has enough time to prepare for receiving the scheduled DL signals/channels. And in this case, UE expects to receive DL signals/channels and drop the all DL PRS in the PPW. On the contrary, if the scheduling signals/channels arrives too late, i.e., DCI is too close to the PRS symbols, the UE may consider to receive the PRS in order to avoid the waste of PRS resources. In our view, we can follow the similar rule on PRS collision in RRC_INACTIVE state. Meanwhile, due to the PRS resource may be outside the initial DL BWP, the RF retuning time which is used to switch from serving cell to positioning frequency layer needs to be considered. For this case, as shown in the Figure 1, only when the time T between the DCI and PRS resource is larger than the sum of DCI processing time and RF retuning time, and scheduled DL signals/channels do not collide with PRS, UE may receive the DL PRS symbols.



Figure 1
When the PRS resource is within the initial DL BWP, as shown in Figure 2, when the time T between DCI and PRS resource is less than the DCI processing time, UE may receive the DL PRS symbols.
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Figure 2
Proposal 1:
If a PRS resource is within the initial DL BWP, when the time T between DCI and PRS resource is less than the DCI processing time, UE may receive the DL PRS symbols.
If a PRS resource is outside the initial DL BWP, when the time T between DCI and PRS resource is larger than the sum of DCI decoding time and RF retuning time, and scheduled PDSCH symbols do not collide with PRS, UE may receive the DL PRS symbols.
2.2 PRS measurement window
Another issue is related to PRS measurement window in RRC_INACTIVE state. The details were copied as follows:
	Issue 1-2-6 PRS measurement window in RRC_INACTIVE state
Candidate options for open discussion: 
· Option 1:
· Requirements for PRS measurement in INACTIVE apply provided that all PRS resources on the same PFL are configured within [M] separate windows within Tavailable, where each window is up to [L] ms. FFS for M, L and the location of the windows.



In the existing spec,  is defined as the least common multiple between  and the DRX cycle length .  is define as the time duration of available PRS in positioning frequency layer i to be measured during . In the last meeting, our initial idea is that RAN1 has clarified that PPW is not used for RRC_INACTIVE state. However, we also noticed that in RRC_INACTIVE state, the PRS has the lowest priority. During the DRX on-duration, the UE may need to receive the paging occasion. In other words, the UE may need to wake up to receive PRS symbols not only in DRX on-duration which is a challenge for UE power consumption. So it is feasible to define the separate windows in RRC_INACTIVE state. In this way, UE only needs to wake up within windows and perform the PRS measurement. As for the value of M, in our view, M = 2 should be considered from the perspective of both UE power consumption and PRS configuration flexibility. 
Proposal 2: For the number of PRS measurement windows in RRC_INACTIVE state, M = 2 should be considered from the perspective of both UE power consumption and PRS resources configuration flexibility.
In addition, for the location of window, we suggest that it shall be close to the paging occasion. As shown in the figure 3, in this way, the other DL signals/channels and PRS symbols can be received sequentially when the UE wakes up. There is no need for UE to wake up separately which may be helpful for UE power consumption. So we suggest that when the number of PRS measurement window is 2, the ending point of the first window may be the starting point of paging occasion minus the paging preparing time P1 and the starting point of the second window may be the ending point of paging occasion. 
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Figure 3
Proposal 3: For the PRS measurement window in RRC_INACTIVE state, the location of windows shall be close to paging occasion (i.e., after the paging occasion or before the paging occasion).
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:
If a PRS resource is within the initial DL BWP, when the time T between DCI and PRS resource is less than the DCI processing time, UE may receive the DL PRS symbols.
If a PRS resource is outside the initial DL BWP, when the time T between DCI and PRS resource is larger than the sum of DCI decoding time and RF retuning time, and scheduled PDSCH symbols do not collide with PRS, UE may receive the DL PRS symbols.
Proposal 2: For the number of PRS measurement windows in RRC_INACTIVE state, M = 2 should be considered from the perspective of both UE power consumption and PRS resources configuration flexibility.
Proposal 3: For the PRS measurement window in RRC_INACTIVE state, the location of windows shall be close to paging occasion (i.e., after the paging occasion or before the paging occasion).
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