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Introduction
RAN4 continued discussing latency reduction enhancements for NR positioning measurements in RAN4#101-e. Agreements and open issues from that meeting were documented in a WF [1]. 
In this paper we will discuss the following topics.
· Reduced number of samples for AGC
· Reduced Rx beam sweeping factor
· [bookmark: _Hlk84778842]PRS measurements without measurement gaps
· Measurement period optimizations with measurement gaps
Reduced number of samples for AGC
In RAN4#101-bis-e, RAN4 continued discussing conditions under which the UE may be able to perform positioning measurements without requiring measurement samples for Rx AGC. The following agreements and open issues were captured in the WF [1].
Agreements
· Additional samples for AGC for PRS measurements are not required in case at least one of the following conditions is met
· Condition #1: 
· 1A) PRS bandwidth is within the active BWP and 
· 1B) Difference between the serving and neighboring cell [total] RX power is within [6] dB. 
· FFS on the detailed RX power definition.


Open issues:
· Condition 1B: 
· RX power definition:
· Option 1:
· Difference between the serving cell SSB and neighboring cell PRS RX EPRE is within [6] dB
· Option 2:
· Difference between the serving cell signal and neighboring cell PRS RX EPRE is within [6] dB.
· Condition 2: QCL
· Condition 2a: 
· When UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info)
· Condition 2b: 
· If PRS QCL information is provided with SSB as reference with QCL Type A, Type D and average gain
· Condition 2c: 
· If PRS QCL information is provided with SSB as reference with QCL Type A, Type D and average gain, and
· the UE was previously configured to measure the reference SSB and measured the reference SSB within X ms (FFS) of the start of the PRS measurement period.
· Condition 3: PRS configuration parameters:
· PRS resource repetitions (in different slots) within one PRS instance. Number of repetitions is FFS

To address the issues identified with condition 1, we have the following proposal. 
Proposal 1: Condition #1: 
· 1A) PRS bandwidth is contained within the active BWP and 
· 1B) the difference between the serving cell SS-RSRSP and neighbor cell/TRP PRS-RSRP is within (+6, -18) dB. 
Regarding condition #2/2a, in our view the UE could leverage QCL information to determine the Rx AGC for PRS if it is provided with strong QCL assumptions including typeA (Doppler shift, Doppler spread, average delay, delay spread) and typeD (Spatial Rx parameter) and if it can also assume the same average gain between PRS and the QCL source (SSB). Note that per prior RAN4 agreement “the UE is not required to perform additional SSB measurements for the SSBs configured as QCL sources for PRS” [8], therefore the SSB indicated as QCL source must be configured already for measurement and it must be detectable.
Proposal 2: Subject to UE capability, the UE may perform PRS measurements based on single sample if the following conditions are met
· PRS QCL information is provided with SSB as reference, indicating QCL Type A, Type D and same average gain, and
· the UE was previously configured to measure the reference SSB and measured the reference SSB within X ms (FFS) of the start of the PRS measurement period.

Finally, regarding condition #3/#3a/#3b. These would be optimizations that may be left to UE implementation, and, in our view, minimum requirements should not assume such optimizations.
Proposal 3: PRS measurement requirements with M2=0 are not specified based on condition #3.
Reduced Rx beam sweeping factor
RAN4 has received a LS from RAN1 with the agreement below regarding a reduced Rx beam sweeping factor and asking to confirm whether this new feature can be supported in Rel-17 [7].
Agreements
· Reduced Rx beam sweeping factor (<8) capability can be applicable without any additional conditions
· No impact on positioning measurement accuracy requirements for UEs supporting the capability
· Positioning measurement period requirements will be reduced for UEs supporting the capability
· FFS whether UE needs to be configured by LMF to perform measurements with a reduced Rx beam sweeping factor
· Sent following LS reply to RAN1 covering above agreements and agreements on issue 1-1-4:
· R4-2202678, LS reply on lower Rx beam sweeping factor for latency improvement, CATT

From the above agreement, if the UE indicates that it supports a reduced Rx beam sweeping factor, a shorter measurement period would be expected without any relaxation in measurement accuracy requirements. i.e. the LMF can expect the same accuracy with a shorter reporting delay. Even though no impact will be reflected in the accuracy requirements, in practice the UE may be able to achieve better accuracy when it uses a larger number of Rx beams. If the UE does not receive a request for a reduced Rx beam sweeping factor from the LMF, the UE assumes that measurement requirements with the default Rx beam sweeping factor from Rel-16 apply.
Proposal 4: The LMF should indicate use of a reduced Rx beam sweeping factor explicitly in the location request, otherwise the default Rx beam sweeping factor is assumed by the UE.
PRS measurements without measurement gaps
In RAN4#101-bis-e, the following agreements were reached regarding core requirements for PRS measurements without gaps [1]. 
Agreements:
· PRS measurements without gaps are performed within PRS processing window (PPW)
· 
· Scheduling restriction is required based on RAN1 agreements.
· PRS processing window is based on RAN1 agreements

Open issues:
No.
Parameters/issues
Option 1
Option 2
Option 3
Option 4
5

R16
Unmuted and overlapped PRS within PRS processing window


6
 
R16
.


7
Applicable number of PFLs
1 
> 1


8
Applicable number of samples
4 
4 and < 4
1

9
Approach on the calculation of multiple positioning frequency layers
Based on PRS resources overlapping of different PFLs
1 PFL
Sum approach
N/A
10
Requirement applicability
Rx time difference within CP
Numerology, RX timing difference, RX power offset, 
When PRS has higher priority than all other signals/channels inside PRS processing window
PRS overlaps with PPW, PRS not overlap with other signals channels of higher priority, PRS whose RTD is ≤ max RTD supported by UE, same SCS
11
CSSF outside MG
Based on processing unit assumption
1
Update CSSF outside MG in clause 9.1.5.1 
N/A
12
Scheduling restriction
Scheduling restriction table 1 (R4-2201637)

RLM, BFD and L1/L3 measurement higher priority over PRS



13
PRS/SSB collision
Extend PRS measurement period or drop SSB
PRS is prioritized. Equal sharing between SSB and PRS in case of full overlapping



14
MG/PPW reconfig/activation
Measurement period is extended 



PPW= PRS processing window
PPWRP= PPW Repetition Period


In Rel-17, PRS measurements outside measurement gaps will be supported via so-called PRS processing windows (PPW) introduced by RAN1. According to RAN1, PRS can be processed inside the PPW under certain conditions, including:
· PRS resources being inside the active DL BWP and having the same numerology as the active DL BWP;
· Subject to indication by the gNB, PRS having higher priority than other DL signals/channels, either per UE (Capability 1A) or in a certain band (Capability 1B), within the PPW (Capability 1A/B) or in symbols occupied by PRS within the PPW (Capability 2);
· PRS resources instances being fully contained in time within a PRS processing window instance, after taking into account the Rx timing uncertainty of PRS resources;
· Subject to a maximum expected Rx timing difference between the PRS from the non-serving cells and that from the serving cell, as determined from the assistance data.
Regarding the last applicability condition of maximum expected Rx timing difference between PRS from non-serving TRPs and PRS from the serving TRP, RAN4 has received a LS [4] from RAN1 where RAN4 is asked to study and determine a threshold and study whether to require the UE to compare the expected Rx timing difference against the threshold. We shall address this issue in this section as well.
RAN1 has not stated explicitly up to this point whether only one or multiple PFLs can be processed within a PRS processing window. However, since the applicability conditions include PRS “being inside the active DL BWP,” it is reasonable to assume that only a single PFL would be measured and processed. In our view, this would be the most likely scenario.
RAN1 has also agreed that a PPW will be configured or pre-configured via RRC by a serving gNB and, when pre-configured, it may be activated via DL MAC CE. The PPW configuration can include at least the following parameters:
· Starting slot
· Periodicity
· Duration/length
· Cell and SCS information associated with the above parameters
Additional configuration parameters may be studied and introduced by RAN1 in the maintenance phase.
Based on these agreements, PPWs are similar to measurement gaps in many respects (e.g. they both have a configured length and repetition period). In our view, many of the PRS measurement period parameters can be redefined in a straightforward manner for these new measurements.
Proposal 5: For PRS measurement requirements outside measurement gaps, only one PPW can be activated at any one time.
Proposal 6: For PRS measurement requirements outside measurement gaps, only one PFL can be processed within each PPW instance.
Proposal 7: CSSF_within_gap is not applicable to PRS measurements performed within a PPW since the PPW is used exclusively for PRS measurements and there is only one candidate PFL for a given PRS processing window.
Proposal 8: The applicable number of samples for PRS gapless measurements includes at least M = 2 (M1=M2=1). Support of M=1 (M1=1, M2=0) is subject to agreements by RAN4 on conditions where it is applicable. Support of PRS measurements with reduced number of samples (< 4) is subject to UE capability.
Proposal 8: When calculating  , only consider PRS resources that meet the applicability conditions for PRS measurements within the PRS processing window.
Proposal 9:  is the time duration of available PRS in the positioning frequency layer i to be measured during , and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214. For calculation of , only unmuted PRS resource instances that meet the applicability conditions for PRS measurements within the PRS processing window are considered.
In addition to the existing RAN1 agreements, our understanding is that RAN1 plans to introduce a new UE PRS processing capability for measurements performed within PPW. However, the details of the new capability have not been finalized.
Assuming that PRS resources are processed completely inside a PPW, it follows that for a valid PPW configuration, the processing time must not exceed the length of the PPW. i.e. , where  is the length of the PPW.
For PRS measurements within measurement gap, the measurement period requirement is based on the following definition of :
 

Applying the definition above to PRS measurements within a PRS processing window, since , it follows that .
Observation 1: For PRS measurements outside measurement gap, processing of PRS resources measured within each PRS processing window instance must be completed within the PRS processing window instance. 
Proposal 10: For PRS measurements performed within a PRS processing window, .
Since the applicability of PRS measurements within a PPW depends on the relative priority of PRS vs. other DL signals and channels that may or may not be present in each instance, it is not practical to specify numerical measurement period requirements covering all possible scenarios. We propose to introduce measurement period requirements applicable for scenarios in which PRS has higher priority than all other signals present (within PPW) during the measurement period. 
Proposal 11: For UEs supporting Capability 1A, RAN4 will specify measurement period requirement for the case when PRS has higher priority than all other signals/channels (per UE) present inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (per UE) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
Proposal 12: For UEs supporting Capability 1B, RAN4 will specify measurement period requirement for the case when PRS has higher priority than all other signals/channels (in a given band) present inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (in a given band) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
Proposal 13: If the PPW is reconfigured or deactivated during the measurement period, the measurement period can be extended.
Proposal 14: If PRS resources in the DL-PRS assistance data consistently overlap with other DL signals/channels that have higher priority, as indicated by the gNB, the measurement requirements do not apply. 
Proposal 15: SSB is prioritized over PRS in case of collisions between SMTC and PRS within a processing window.

Condition on Rx timing difference for PRS measurements without measurement gaps 
Open issues:
· Proposal 1: 
· Expected RTD is defined as max(X1, X2), where 
· X1 = X1’, if X1’ < 0.5 slot; X1 = 1-X1’, otherwise 
· X1’= mod(expected RSTD + expected RSTD uncertainty, slot length)
· X2 = X2’, if X2’ < 0.5 slot; X2 = 1-X2’, otherwise 
· X2’= mod(expected RSTD - expected RSTD uncertainty, slot length)
· Introduce UE capability for the maximum Rx timing difference in MG-less PRS measurement, with at least two values {CP length, 0.5 slot}.
· It is up to UE implementation whether to calculate the expected Rx time difference and/or compare it against the threshold
· Proposal 2: 
· The maximum expected Rx timing difference between the PRS from serving cell and that from non-serving cell would reach 1064us and 1016us for FR1 and FR2 respectively.
· The threshold shall be the maximum expected Rx timing difference (e.g., 1064us and 1016us for FR1 and FR2 respectively) if the PRS from the nom-serving cell can be guaranteed within the PRS processing window for capability 1A and 1B.
· The threshold shall be CP length if the PRS have to be in the same symbols for the non-serving cell and serving cell for capability 2.
· Proposal 3: 
· The threshold, which is used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG can be: [-½ CP length, ½ CP length]
· Proposal 4: 
· For the PRS measurement without MG, the condition that the expected Rx timing difference between the PRS from the non-serving cell and that from serving cell is within a threshold is not necessary when multiple FFT processing is assumed. 
· If single FFT processing is assumed, the condition for PRS measurement without MG is that the expected Rx timing difference between the PRS from the non-serving cell and that from serving cell is within CP
· Proposal 5:
· Rx timing between the reference cell/TRP and serving cell where the PPW is configured should be taken into account when evaluating the threshold for the applicability condition on Rx timing difference between the serving cell and neighbor cells/TRPs.
· Threshold = 1/2 symbol
· Proposal 6:
· Introduce UE capability for the threshold which is used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG.
· Candidate thresholds: {CP length, half of the symbol, half of the slot, 1ms}

As we commented in RAN4#101-bis-e, the Rx timing between the reference cell/TRP and serving cell where the PPW is configured should be taken into account when evaluating the threshold for the applicability condition on Rx timing difference between the serving cell and neighbor cells/TRPs. As shown in Figure 1, the Rx timing difference between the serving cell and a neighbor cell lies within the interval , where parameters ,  and  are defined in the figure.
Observation 2: The timing of a PRS processing window is specified relative to the cell indicated in its configuration.
Observation 3: The timing of the PRS resources relative to a PRS processing window can be determined, within a margin of plus/minus expected RSTD uncertainty, from the timing of reference cell for the PRS processing window and the DL PRS assistance data.



[bookmark: _Ref94885897]Figure 1: Parameters used to evaluate the Rx timing difference condition

In our view, the intent to an applicability condition based on the Rx timing difference condition between the serving cell and a neighbor cell/TRP is to limit the UE processing burden by capping the misalignment between PRS and serving cell timing at the symbol level. Therefore, the Rx timing difference condition should be based on the timing difference between serving cell and neighbor cell/TRP symbols (which must have the same SCS for PRS processed within PPW), and threshold values larger than ½ of the symbol length do not need to be considered. Note that PRS from the neighbor cell/TRP has to be contained within the measurement portion of the PPW to be measured/processed anyway, so the total Rx timing difference (D+EU) would be limited by the length of the PPW.
Proposal 16a: The applicability condition on Rx timing difference between the serving cell and a neighbor cell/TRP for PRS measurements within a PPW is , where
·  is the maximum distance between the start of a symbol containing PRS from the neighbor cell/TRP and the start of the closest symbol from the serving cell, taking into account the timing difference between the serving cell and the reference cell/TRP, the expectedRSTD of the neighbor cell/TRP, and the expectedRSTD-uncertainty of the neighbor cell/TRP.
·  is the selected threshold.
Proposal 16b: The UE is not required to evaluate the applicability condition on Rx timing difference between serving cell and neighbor cells/TRPs for PRS measurements within a PPW. The applicability condition is ensured by the LMF.
Proposal 17: Introduce a UE capability for the value of the threshold of the applicability condition on Rx timing difference between serving cell and neighbor cells/TRPs for PRS measurements within a PPW.
Proposal 18: The UE capability for the value of the threshold of the applicability condition on Rx timing difference between serving cell and neighbor cells/TRPs for PRS measurements within a PPW should include the value ¼ of the symbol length.
Observation 4: If a single value is specified for the threshold of the applicability condition on Rx timing difference between serving cell and neighbor cells/TRPs for PRS measurements within a PPW, the value should not be ½*CP length because it would be too restrictive; it may not be met by the network even for collocated cells.
Requirements for pre-configured MG for positioning
Open issues:
Scenarios under which PRS measurement requirements can be defined based on preconfigured measurement gap procedure (defined in clause 5.1.6.5, TS 38.214 v17.0.0 and TS 38.321):
· Scenario 1: No MG is configured for RRM measurement
· POS MG is considered as legacy MG in PRS and RRM measurements when activated
· POS MG is not considered in RRM requirements when deactivated
· Scenario 2: One legacy MG is configured for RRM measurement
· FFS to define requirements for RRM and PRS measurements based on framework of concurrent MGs when POS MG is activated
· POS MG is not considered in RRM requirements when deactivated
· Scenario 3: 
· POS MG(s) are configured with the assumptions that POS MG(s) can only be used for PRS measurement, and only one POS MG can be activated at a time.

RAN1 and RAN2 have introduced pre-configured measurement gaps for NR positioning in Rel-17 [3, 4]. These measurement gaps are different from the pre-configured measurement gaps defined by RAN4 in the Rel-17 MG_enh WI in several respects:
· They can be used only for NR positioning measurements
· They can be requested by the UE via UL MAC CE and activated/deactivated by the gNB via DL MAC CE
· The pre-configured MG for positioning are not activated via RRC signaling.
· The activation/deactivation status of the pre-configured MG for positioning is not affected by any other events such as BWP switch, addition/removal of SCells, etc.

Proposal 19: RAN4 should specify requirements for PRS measurements within MG in the following additional scenarios (not supported in Rel-16):
· Scenario A: when a per-UE pre-configured MG for positioning is activate and no other MGs are configured and no other pre-configured MGs are activate
· Scenario B: for a UE that supports the new Rel-17 capability for PRS measurements with per-FR MG, when a per-FR pre-configured MG for positioning is activate and no other per-FR MGs are configured in the same FR and no other per-FR pre-configured MGs are activate in the same FR
· Scenario C: for a UE that supports Rel-17 concurrent MGs, when a per-UE pre-configured MG for positioning is activate and at most one other MG is configured or at most one other pre-configured MG is activate
· Scenario D: for a UE that supports Rel-17 concurrent MG and the new Rel-17 capability for PRS measurements with per-FR MG, when a per-FR pre-configured MG for positioning is activate and at most one other per-FR MG is configured in the same FR or at most one other per-FR pre-configured MG is activate.



	Scenario
	Configured MG or other active pre-configured MG
	Pre-configured MG for positioning

	
	per-FR1
	per-FR2
	per-UE
	per-FR1
	per-FR2
	per-UE

	A
	0
	0
	0
	0
	0
	1

	B
	0
	0-1
	0
	1
	0
	0

	B
	0-1
	0
	0
	0
	1
	0

	C
	0
	0
	1
	0
	0
	1

	C
	1
	0
	0
	0
	0
	1

	C
	0
	1
	0
	0
	0
	1

	D
	1
	0-1
	0
	1
	0
	0

	D
	0-1
	1
	0
	0
	1
	0


Table 1: Scenarios with pre-configured MG for positioning
Measurement period optimizations with MG
In this section we propose measurement period optimizations related to  for low-latency positioning measurements. The proposed optimizations apply for PRS measurements within measurement gaps, as in Rel-16. For convenience, we reproduce here the basic equations for PRS-RSTD measurement period [4].  Similar equations apply for PRS-RSRP and UE Rx-Tx time difference.


 



In RAN4#101-e, RAN4 agreed to support associating one of multiple concurrent MG exclusively with positioning measurements [5]:
Agreement
· PRS measurement for positioning including all positioning frequency layers is associated with only one of the concurrent gaps 
· It is up to network whether to associate a concurrent gap only to PRS measurement

When a dedicated MG is configured for PRS measurements () and the measurements are considered “low-latency” there would be an incentive to optimize the measurement period to ensure the UE can perform measurements in a timely fashion. In particular, if the UE is not processing limited, i.e. if it can process PRS resources as fast as they become available in the air interface, then a tighter measurement period would be desirable.
Recall the definition of effective normalized load  [6]

where  indicates that measurements in PFL i are not processing-limited. If  and  for PFL i, then it follows that

It can be seen from the expression above that for low number of samples (e.g.  and number of Rx beams (e.g. in FR1) the requirement becomes limited by . This motivates the following proposal.
Proposal 20: For a low-latency PFL i with ,  and , set  in the measurement period requirement if all the PRS resources in  are contained within a single measurement gap instance.


Conclusions
Proposal 1: Condition #1: 
· 1A) PRS bandwidth is contained within the active BWP and 
· 1B) the difference between the serving cell SS-RSRSP and neighbor cell/TRP PRS-RSRP is within (+6, -18) dB. 
Proposal 2: Subject to UE capability, the UE may perform PRS measurements based on single sample if the following conditions are met
· PRS QCL information is provided with SSB as reference, indicating QCL Type A, Type D and same average gain, and
· the UE was previously configured to measure the reference SSB and measured the reference SSB within X ms (FFS) of the start of the PRS measurement period.

Proposal 3: PRS measurement requirements with M2=0 are not specified based on condition #3.
Proposal 4: The LMF should indicate use of a reduced Rx beam sweeping factor explicitly in the location request, otherwise the default Rx beam sweeping factor is assumed by the UE.
Proposal 5: For PRS measurement requirements outside measurement gaps, only one PPW can be activated at any one time.
Proposal 6: For PRS measurement requirements outside measurement gaps, only one PFL can be processed within each PPW instance.
Proposal 7: CSSF_within_gap is not applicable to PRS measurements performed within a PPW since the PPW is used exclusively for PRS measurements and there is only one candidate PFL for a given PRS processing window.
Proposal 8: The applicable number of samples for PRS gapless measurements includes at least M = 2 (M1=M2=1). Support of M=1 (M1=1, M2=0) is subject to agreements by RAN4 on conditions where it is applicable. Support of PRS measurements with reduced number of samples (< 4) is subject to UE capability.
Proposal 8: When calculating  , only consider PRS resources that meet the applicability conditions for PRS measurements within the PRS processing window.
Proposal 9:  is the time duration of available PRS in the positioning frequency layer i to be measured during , and is calculated in the same way as PRS duration K defined in clause 5.1.6.5 of TS 38.214. For calculation of , only unmuted PRS resource instances that meet the applicability conditions for PRS measurements within the PRS processing window are considered.
Observation 1: For PRS measurements outside measurement gap, processing of PRS resources measured within each PRS processing window instance must be completed within the PRS processing window instance. 
Proposal 10: For PRS measurements performed within a PRS processing window, .
Proposal 11: For UEs supporting Capability 1A, RAN4 will specify measurement period requirement for the case when PRS has higher priority than all other signals/channels (per UE) present inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (per UE) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
Proposal 12: For UEs supporting Capability 1B, RAN4 will specify measurement period requirement for the case when PRS has higher priority than all other signals/channels (in a given band) present inside the PRS processing window instances comprising the measurement period. If higher-priority signals/channels (in a given band) are present inside any of the PRS processing windows comprising the required measurement period, the measurement period can be extended.
Proposal 13: If the PPW is reconfigured or deactivated during the measurement period, the measurement period can be extended.
Proposal 14: If PRS resources in the DL-PRS assistance data consistently overlap with other DL signals/channels that have higher priority, as indicated by the gNB, the measurement requirements do not apply. 
Proposal 15: SSB is prioritized over PRS in case of collisions between SMTC and PRS within a processing window.
Observation 2: The timing of a PRS processing window is specified relative to the cell indicated in its configuration.
Observation 3: The timing of the PRS resources relative to a PRS processing window can be determined, within a margin of plus/minus expected RSTD uncertainty, from the timing of reference cell for the PRS processing window and the DL PRS assistance data.
Proposal 16a: The applicability condition on Rx timing difference between the serving cell and a neighbor cell/TRP for PRS measurements within a PPW is , where
·  is the maximum distance between the start of a symbol containing PRS from the neighbor cell/TRP and the start of the closest symbol from the serving cell, taking into account the timing difference between the serving cell and the reference cell/TRP, the expectedRSTD of the neighbor cell/TRP, and the expectedRSTD-uncertainty of the neighbor cell/TRP.
·  is the selected threshold.
Proposal 16b: The UE is not required to evaluate the applicability condition on Rx timing difference between serving cell and neighbor cells/TRPs for PRS measurements within a PPW. The applicability condition is ensured by the LMF.
Proposal 17: Introduce a UE capability for the value of the threshold of the applicability condition on Rx timing difference between serving cell and neighbor cells/TRPs for PRS measurements within a PPW.
Proposal 18: The UE capability for the value of the threshold of the applicability condition on Rx timing difference between serving cell and neighbor cells/TRPs for PRS measurements within a PPW should include the value ¼ of the symbol length.
Observation 4: If a single value is specified for the threshold of the applicability condition on Rx timing difference between serving cell and neighbor cells/TRPs for PRS measurements within a PPW, the value should not be ½*CP length because it would be too restrictive; it may not be met by the network even for collocated cells.
Proposal 19: RAN4 should specify requirements for PRS measurements within MG in the following additional scenarios (not supported in Rel-16):
· Scenario A: when a per-UE pre-configured MG for positioning is activate and no other MGs are configured and no other pre-configured MGs are activate
· Scenario B: for a UE that supports the new Rel-17 capability for PRS measurements with per-FR MG, when a per-FR pre-configured MG for positioning is activate and no other per-FR MGs are configured in the same FR and no other per-FR pre-configured MGs are activate in the same FR
· Scenario C: for a UE that supports Rel-17 concurrent MGs, when a per-UE pre-configured MG for positioning is activate and at most one other MG is configured or at most one other pre-configured MG is activate
· Scenario D: for a UE that supports Rel-17 concurrent MG and the new Rel-17 capability for PRS measurements with per-FR MG, when a per-FR pre-configured MG for positioning is activate and at most one other per-FR MG is configured in the same FR or at most one other per-FR pre-configured MG is activate.
Proposal 20: For a low-latency PFL i with ,  and , set  in the measurement period requirement if all the PRS resources in  are contained within a single measurement gap instance.
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Appendix
RAN1 agreements from RAN1#106-bis-e and RAN1#107-e regarding PRS measurements without gaps [2].
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.)

Agreement:
For PRS measurement outside MG, support the following Alt. 2 in the working assumption made in RAN1#106-e with the following update of the PRS cell condition.
· Alt. 2: Applicable to all PRS (serving and/or non-serving cell) under conditions to PRS of non-serving cell.
· The conditions at least include that the Rx timing difference between PRS from the non-serving cell and that from the serving cell is within a threshold
· The UE is not expected to determine whether the above condition is satisfied by performing measurements and instead can be determined using assistance data
· FFS: Rx timing difference between PRS from the non-serving cell and that from the serving cell is determined by the expected RSTD and expected RSTD uncertainty.
· Further discuss the necessity on the following additional conditions
· When the PRS is higher priority than other channels/signals, for capability 1A and 1B, the PRS from the non-serving cell have to be inside the PRS prioritization window.
· When the PRS is higher priority than other channels/signals, for capability 2, the PRS from the non-serving cell have to be in the same symbols as the PRS of the serving cell since the serving cell does not know the symbol position of neighbour cell PRS.


Agreement:
· With regards to UE determining the PRS priority with other DL signal/channels within the PRS processing window for PRS measurement outside MG, support the priority indicated by gNB.
· FFS: What are the other DL signals/channels
· With regards to the PRS processing window for PRS measurement outside MG, at least support the window indicated by gNB.

Agreement
For the purpose of determining conditions for measuring the PRS outside of a MG, the expected Rx timing difference between the PRS from the non-serving cell and that from the serving cell is determined by expected RSTD and expected RSTD uncertainty in the assistance data.
Send an LS to request RAN4 study and determine the threshold, which is used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG.
· Examples for the threshold: CP length, 50% of the OFDM symbol, 1ms
· Other options can also be considered by RAN4
· Note: the requirement on whether UE needs to calculate the expected Rx time difference and/or compare against the threshold is also a part of the study request

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
At least the following parameters for PRS processing window from the gNB to the UE are supported.
· Starting slot
· Periodicity
· Duration/length
· Cell and SCS information associated with the above parameters
Discuss during the maintenance phase on the necessity of other parameters including but not limited to
· Processing type (associated with the corresponding UE capability 1A/1B/2)
· Band/CC-ID as needed depending on each scenario on which the PRS processing window is applied
· The above cell and SCS information to determine where/when the PRS processing window is applied
Note: Indication of processing type does not suggest UE indication of multiple capabilities among (1A/1B/2) is already supported, which is a separate discussion.
Note: Some of the parameters above may not be mandatory for a PRS processing window

Agreement
The priority of PRS for UE supporting two priority states and three priority states can at least be indicated in RRC.

Agreement
PRS processing window request to the gNB by the LMF is supported from RAN1 perspective.
· It is up to RAN3 to design the necessary information to be transferred in the NRPPa message.
· Note: It is up to gNB to determine the usage of measurement gap or PRS processing window
· Include it in the LS to RAN2 and RAN3.

Agreement
For PRS processing window configuration and indication, at least the following mechanism is supported
· RRC (pre-)configuration for PRS processing window configuration and DL MAC CE activation for PRS processing window, respectively.
Include it in the LS to RAN2 and request RAN2 to decide whether DL MAC CE is feasible for this indication.

Agreement:
For the PRS processing sample number M, at least M = 1 is supported.
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