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Introduction
In the R17 WI for positioning enhancement [1], one important direction is to improve positioning latency and efficiency of the Rel-16 NR positioning methods. This contribution discusses the maintenance on latency and efficiency improvement related enhancement.
SSB priority in PRS processing window
In RAN1 #107-e meeting, the following agreement was made for latency reduction:
	Agreement
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.
· Option 1: UE may indicates support of two priority states.
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 2: UE may indicate support of three priority states
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 3: UE may indicate support of single priority state
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· Note: SSB is a separate issue.
Agreement
The priority of PRS for UE supporting two priority states and three priority states can at least be indicated in RRC.
Agreement
For capability 1A as per working assumption made in RAN1#106-e, the DL signalings/channels in a per UE fashion (i.e. both across NR & LTE) inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.
For capability 1B as per working assumption made in RAN1#106-e, only the DL signalings/channels from a certain band inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.
Working assumption:
Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.
· Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 
· Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 
· Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected. 
· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected. 
· FFS: band or CC
· Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window 
· A UE shall be able to declare a PRS processing capability outside MG. 
· FFS: Details of capability signalling (e.g., per UE or per band, etc.)



In RAN1 #108-e meeting, the following agreement was made for latency reduction:
	Conclusion
RAN1 understand that the priority between SSB and PRS is up to RAN4 to define.
Agreement
UE may indicate support of more than one processing types and corresponding capability on a band on which it supports PRS processing outside the MG inside the PRS processing window.
Agreement
For capability 2 as per working assumption made in RAN1#106-e 
· For FR1, only the DL signals/channels from a certain CC inside the PRS processing window, which overlap with DL PRS symbols in time, are dropped if the DL PRS is determined to be higher priority
· For FR2, only the DL signals/channels from a certain band inside the PRS processing window, which overlap with DL PRS symbols in time, are dropped if the DL PRS is determined to be higher priority
For the DL signals/channels from a different FR2 band than the FR2 band of the DL PRS for capability 1B and 2, subject to dropping due to the same Rx beam across multiple FR2 bands if the DL PRS is determined to be higher priority, it is up to RAN4 to define.
· Send an LS to RAN4



In RAN4 #103-e meeting, the following agreement was made for latency reduction:
	Agreements:
· SSB is prioritized over PRS in case of collisions between SMTC and PRS within a processing window.
· If a PRS resource is overlapped any symbol for SSB measurement, no measurement period requirement would apply for the PRS resource.
· Otherwise, the measurement period requirements apply for this PRS resource without CSSF.
· For defining collision between PRS and SSB, all symbols used for SSB based BM or RRM measurement on all the CCs and all the MOs should be considered.



Based on the agreement in RAN4 #103-e meeting, the priority between PRS and SSB within the PPW is discussed. It indicates the SSB should be generally have higher priority than PRS, however, it also indicates the PRS collides with any symbol SSB measurement should be relaxed with measurement period requirement, otherwise, such requirement is not relaxed. So the key point of whether or not a SSB is higher priority than the PRS is dependent on whether or not such SSB is expected to be measured or not based on its own purpose, e.g., ahead of comparison with PRS. It should be noticed that not all the SSB indicated to be transmitted has to be received/measured by a UE. Therefore, the priority between PRS and SSB within the PPW should be further clarification under the condition of the whether the SSB is expected to measured or not.
Observation 1: Not a SSB configured is to be measured;
Observation 2: only when PRS collides with the SSB to be measured, the RAN4 measurement period requirement could be relaxed. 
Thus, the priority between PRS and SSB within the PPW can be determined as, i.e. PRS is higher priority than SSB not expected to be measured, and PRS is lower priority than SSB expected to be measured. In other words, if a SSB is expected to be measured, the UE determines the PRS is low priority than the SSB expected to be measured and drop the PRS symbols, otherwise, the UE determines the PRS is high priority than the SSB not expected to be measured and expects to receive the PRS symbols.
Proposal 1: The priority between PRS and SSB within the PPW is determined according to the principle below:
· PRS is higher priority than SSB not expected to be measured;
· PRS is lower priority than SSB expected to be measured;

The detailed the CR for proposal 1 is referred to our companion draft CR [2].
Positioning in Inactive state 
In RAN1 #107-e meeting, the following agreement was made for latency reduction:
	Agreement
· The following options are supported for SRS for positioning transmission by RRC_INACTIVE UEs:
· Option 1:
· Subject to UE capability (which is a prerequisite for option 2), a UE may be configured with an SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP.
· Option 2:
· Subject to UE capability, a UE may be configured with an SRS for Positioning where the following parameters are additionally configured for the transmission of the SRS for Positioning during the RRC_INACTIVE state: frequency location and bandwidth, SCS, CP length. 
The UE shall not transmit the SRS for Positioning when it is expected to perform UL transmissions in the initial UL BWP in RRC_INACTIVE state.
Working assumption
For Option 2 of SRS for positioning transmission in RRC_INACTIVE, a UE capability for switching time between SRS Tx and other Tx in initial UL BWP or Rx in initial DL BWP is introduced
· The capability is reported per band
· The capability applies at least to TDD
· FFS: FDD
· The switching time value(s) are left up to RAN4 discussion
· If the transmission of SRS for positioning with the switching time overlaps/collides in time domain with other DL reception or UL transmission at least for TDD, the SRS for positioning transmission is dropped in the symbol(s) where the overlap/collision occurs
· Note: Transmission of SRS for positioning with the switching time covers the following example TDD cases:
a) “switching after SRS” (i.e., transmission of SRS + switching time)
b) “switching before SRS” (i.e., switching time + transmission of SRS)




 Agreement from RAN1#109e
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 from RAN1#109e
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.

Since there could be SDT procedure in inactive state, which means the regular scheduled DL reception or UL transmission could happen, as well as non-scheduling transmission, e.g, RACH. So the collision handling between SRS and these signals should be considered as well. 
SRS vs scheduled UL/DL signals
Following the discussion like PRS timeline collision with DL/UL signals, the SRS tx also needs preparation time, and there is also timeline for detecting the DL Rx and/or UL Tx, so the SRS timeline check with other UL/DL signals is also needed.
Thus if there is a DL signal expected to be received (or a UL signal expected to be transmitted) in the time span of SRS transmission determined by UE at a time earlier than N time unit (could include the switching time gap) before the start of SRS transmission, UE expects to receive DL signals (or transmit the UL signals) and drop SRS; Otherwise, UE expects to receive the DL (or transmit the UL signals) and may transmit SRS for positioning 
Proposal 2: When the UE determines the presence of other DL signals and channels(or the transmit of UL signals and channels) of higher priority than the SRS no later than [N symbol(s)/T ms] before the first symbol of the SRS transmission, the UE is expected to receive the other DL signals and channels (or transmit the UL signals and channels) and drop SRS; Otherwise, the UE is not required to receive the other DL signals and channels (or the transmit of UL signals and channels) and may transmit SRS and consider the DL PRS as higher priority in the PRS processing window.

The detailed the CR for proposal 2 is referred to our companion draft CR [2].
Conclusion
This contribution discusses the latency reduction for measurement/report part for the positioning methods. Observations and proposals are summarized as follows: 
Observation 1: Not a SSB configured is to be measured;
Observation 2: only when PRS collides with the SSB to be measured, the RAN4 measurement period requirement could be relaxed. 
Proposal 1: The priority between PRS and SSB within the PPW is determined according to the principle below:
· PRS is higher priority than SSB not expected to be measured;
· PRS is lower priority than SSB expected to be measured;
Proposal 2: When the UE determines the presence of other DL signals and channels(or the transmit of UL signals and channels) of higher priority than the SRS no later than [N symbol(s)/T ms] before the first symbol of the SRS transmission, the UE is expected to receive the other DL signals and channels (or transmit the UL signals and channels) and drop SRS; Otherwise, the UE is not required to receive the other DL signals and channels (or the transmit of UL signals and channels) and may transmit SRS and consider the DL PRS as higher priority in the PRS processing window.
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