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Introduction
In this contribution we present our views on the remaining issues on the core part of the latency reduced positioning identified in the WF document from RAN4#103-e [1].
In the sections to follow, we present our view on 
· issues related to conditions under which samples for AGC is not required for PRS measurement, 
· PRS measurements within PPW with capability 1A and/or 1B, 
· scheduling restriction (gapless PRS measurement), 
· measurement requirements when PRS collides with other DL signals/channels are discussed,
· reduced Rx beam sweeping factor,
· applicable number of PFLs (gapless PRS measurement).
Discussion
One or more conditions under which samples for AGC is reduced or not required for PRS measurements
RAN4#102-e extensively discussed the conditions under which an additional sample is not required by a UE to perform latency reduced positioning measurements. As an output of the discussion the following was agreed [2]
Agreements:
· Additional samples for AGC for PRS measurements are not required in case the following conditions are met: 
· PRS bandwidth is within the active BWP and
· the difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is within [6] dB.
RAN4#102-e also discussed additional requirements for reduced number of samples for PRS measurement and agreed on the following [2]:
Agreements:
· Define low latency requirements the reduced number of samples:
·  = 1 if the condition under which AGC is not required is met
· = 2 if the condition under which AGC is not required is NOT met

Based on these agreement, TS 38.133 specifies that the UE (when it is configured by LMF to use reduced sample for PRS measurement) can perform single sample PRS measurement when the condition under which AGC is not required is met. TS 38.133 further elaborates that the UE may consume up to 2 samples for PRS measurement when:
· PRS bandwidth is not within the active BWP and
· the difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is more than [6] dB.
In RAN4#103-e issue related to the number of samples that UE is allowed to consume when the condition related to power difference is not satisfied was discussed and following was identified FFS:
· FFS: Number of samples if the condition on the power difference is not satisfied:
· Option 1:
· Nsample = 4
· Option 2:
· Nsample = 2
The FFS in question is to identify number of samples that a UE (when it is configured by LMF to use reduced sample for PRS measurement) may consume 
· when the PRS is within the active BWP 
· the power difference between the serving cell SS-RSRP and neighbour cell/TRP PRS-RSRP is not within [6] dB. 
The agreed conditions under which additional samples are not required for AGC is generic and for which we do not see a need to define additional condition. When the power difference condition is not met additional sample may be needed for Rx AGC for which a UE may consume up to 2 samples, as it would do when the condition under which AGC is not required is not met, for PRS measurement. 
Proposal 1: Uphold previous agreement on condition under which additional sample for AGC is not required for PRS measurement. i.e., UE may consume up to two samples for latency reduced PRS measurement when the difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is more than [6] dB.
PRS measurements within PPW with capability 1A and/or 1B
RAN4#103-e discussed the issue related to applicability condition for capability 1A and 1B UEs for PRS measurement within PPW [1]. Since the issue was related to an ongoing discussion in RAN1, it was agreed to come back to this issue after the relevant discussion in RAN1 is finalized. 
In RAN1#109-e buffering capability of cap 1A and cap 1B UEs in FG 13-1, for PRS measurement during PPW, was discussed and the following agreement was made [3]:
Agreement:
· For UE supporting Type-1A or Type-1B PRS processing window, UE may report (N, T) and (N2, T2) in the capability signalling
· The reported (N, T) in the capability signalling is similar to the legacy (N, T) in FG 13-1, which assumes to measure the N ms of PRS within a PPW but the processing of the measured PRS may be outside the PRS processing window.
· The reported (N2, T2) in the capability signalling assumes to measure and process the N2 ms of PRS only within the PRS processing window length (which covers the T2).
· Add the following Note to the corresponding FG in the UE feature spreadsheet
· Note: The (N2, T2) UE capabilities is interpreted such that the UE is capable of measuring up to N2 ms PRS within a PPW and is capable of completing the PRS processing within the PPW, e.g., if the time duration from the last symbol of the measured PRS resource(s) inside the PPW, to the end of PPW is not smaller than T2 ms
· For UE supporting Type-2 PRS processing window, UE may report (N, T) in the capability signalling similar to the legacy (N, T) in FG 13-1
· Assuming the UE to measure the PRS within the PRS processing window and but the processing of the measured PRS may be outside a PRS processing window.
· Note: when the processing time T exceeds the PPW length, other DL data channels/signals that are outside of the PPW but within the periodic T can be received by the UE.

Based on the RAN1 agreement, the value of Lavailable_PRS for gapless PRS measurement needs to be updated in TS38.133 for cap 1A and cap 1B UEs that report (N2, T2) in their capability signalling. For such UEs, Lavailable shall be calculated based on the unmuted PRS resource instances that fully or partially overlap with the first T2-N2 ms of the PPW. For cap 1A and cap 1B UEs that support and report legacy N and T in the capability signalling no modifications to the calculation of Lavailable is needed.
Proposal 2: For cap 1A and cap 1B UEs that report (N2, T2) in their capability signalling, Lavailable shall be calculated based on the unmuted PRS resource instances that fully or partially overlap with the first (T2-N2) ms of the PPW.
Scheduling restriction (gapless PRS measurement)
In the last meeting, scheduling restriction when PRS has lower priority than other DL signals/channels was brought up for discussion. Since the issue was related to an ongoing discussion in RAN1, it was agreed to come back to this issue after the relevant discussion in RAN1 is finalized.
RAN1#109-e discussed on the collision detection time line for the case when the PRS is lower priority than the other DL signals/channels. Based on the discussion the following agreements were made by RAN1 [3]:
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.
Based on RAN1 agreements, the scheduling restriction of UE during gapless PRS measurement shall be updated as following:
Proposal 3: Following scheduling restrictions apply for gapless PRS measurement when PRS has lower priority than DL signals/channels:
· Cap 1A and cap 1B UEs expect to receive DL signals/channels and drop all PRS in PPW provided that the 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.
· Cap 1A and cap 1B UEs does not expect to receive DL signals/channels except SSB of higher priority than PRS and may receive PRS in PPW provided that the 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.
· Cap 2 UEs expects to receive DL signals/channels and drop PRS symbol provided that the 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.
· Cap 2 UEs does not expect to receive DL signals/channels and may receive PRS symbol provided that the 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.
Measurement requirements when PRS collides with other DL signals/channels
RAN4#103-e discussed on issues related to measurement requirement applicability when PRS collides with other DL signals/channels (except SSB) and made the following agreement: 
Agreements:
· The requirements in this section apply provided UE indicate that PRS is higher priority than other signals within PRS processing window
· For UEs supporting Capability 1A, RAN4 will specify measurement period requirement for the case when PRS has higher priority than all other DL signals/channels (per UE) present inside the PRS processing window instances comprising the measurement period. If higher-priority DL signals/channels (per UE) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· For UEs supporting Capability 1B, RAN4 will specify measurement period requirement for the case when PRS in FR1 has higher priority than all other DL signals/channels (in the same band) present inside the PRS processing window instances comprising the measurement period. If higher-priority DL signals/channels (in the same band) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
· For UEs supporting Capability 2, RAN4 will specify measurement period requirement for the case when PRS in FR1 has higher priority than all other DL signals/channels (in the same CC) that overlap in time with PRS symbols inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (in the same CC) overlap in time with PRS symbols inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
Based on the collision detection timeline it is evident that the UE may receive PRS even when the PRS has lower priority than other DL signals/channels. The measurement requirement applicability shall therefore be updated to accommodate scenarios where PRS has lower priority than other DL signals/channels.
Proposal 4: Define measurement requirement applicability when PRS has lower priority than other DL signals/channels.
Proposal 5: The requirements in this section apply provided UE indicate that PRS is lower priority than other signals within PRS processing window.
· For cap 1A and cap 1B UEs, measurement period requirement applies when the 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.
· For cap 2 UEs, measurement period requirement applies when the 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.
Reduced Rx beam sweeping factor
In the last meeting, need for LMF to configure the UE to measure with reduced Rx beam sweeping factor was discussed. It was agreed to come back to this issue after a response from RAN1 to LS from RAN4 (R4-2206980) is received. 
RAN1#109-e agreed on the reply LS on this issue [4]. Based on the RAN1 agreement, LMF can configure UE to measure PRS with reduced Rx beam sweeping factor. The request from LMF is agreed to be a single bit per positioning method that can take two values. Value 1 is equal to the UE’s reported Rx beam sweeping factor for the band it supports the feature and is equal to 8 for the FR2 bands for which UE does not support the feature. Value 2 is equal to 8 for FR2 bands. It was further agreed to support same bit value for all positioning methods supported by UE to facilitate hybrid positioning.
Proposal 6: Depending on the UE capability, LFM may configure UE to measure PRS with reduced Rx beam sweeping factor.
Applicable number of PFLs (gapless PRS measurement)
Applicable number of PFLs (gapless PRS measurement) is one of the remaining issues on core part of the latency reduced PRS measurement. RAN4#103-e agreed to come back to this issue after a response to RAN4 LS (R4-2207098) is received from RAN1.
RAN1#109-e agreed on the reply LS on this issue [5]. Based on the RAN1 agreement, inside each single instance of a PPW, a single PFL can only be measured. Single PFL measurement within a PPW applies to all types of MG-less PRS processing .
Proposal 7: Single PFL is measured by the UE within PPW.
Summary
Based on the analysis presented in this paper, following are the observations and proposals.
Proposal 1: Uphold previous agreement on condition under which additional sample for AGC is not required for PRS measurement. i.e., UE may consume up to two samples for latency reduced PRS measurement when the difference between the serving cell SS-RSRP and neighbor cell/TRP PRS-RSRP is more than [6] dB.
Proposal #2: For cap 1A and cap 1B UEs that report (N2, T2) in their capability signalling, Lavailable shall be calculated based on the unmuted PRS resource instances that fully or partially overlap with the first (T2-N2) ms of the PPW
Proposal 3: Following scheduling restrictions apply for gapless PRS measurement when PRS has lower priority than DL signals/channels:
· Cap 1A and cap 1B UEs expect to receive DL signals/channels and drop all PRS in PPW provided that the 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.
· Cap 1A and cap 1B UEs does not expect to receive DL signals/channels except SSB of higher priority than PRS and may receive PRS in PPW provided that the 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.
· Cap 2 UEs expects to receive DL signals/channels and drop PRS symbol provided that the 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.
· Cap 2 UEs does not expect to receive DL signals/channels and may receive PRS symbol provided that the 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
Proposal 4: Define measurement requirement applicability when PRS has lower priority than other DL signals/channels.
Proposal 5: The requirements in this section apply provided UE indicate that PRS is lower priority than other signals within PRS processing window.
· For cap 1A and cap 1B UEs, measurement period requirement applies when the 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.
· For cap 2 UEs, measurement period requirement applies when the 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
Proposal 6: Depending on the UE capability, LFM may configure UE to measure PRS with reduced Rx beam sweeping factor
Proposal 7: Single PFL is measured by the UE within PPW.
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