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The WF is related to RRM requirements for positioning enhancement discussed under the following email thread [1]: 
· [101-e][235] NR_pos_enh_1
The following sections contain agreements at RAN4#101-e.
Latency reduction of positioning measurement
Number of measurement samples (M) for latency reduction
1. Number of samples (M1) excluding sample(s) for AGC and associated conditions

Table (For Information): Companies’ proposal on parameters related to number of samples:
	Parameter
	Company name

	
	Intel P1
	Intel P1
	Huawei
	vivo
	CATT
	CMCC
	Qualcomm
	OPPO
	Ericsson
	Nokia

	Rel-16 side conditions (PRS Ês/Iot (dB)
	
	[-6,-13]
	No
	No
	No
	
	-3, -6
	
	No
	No

	Higher side conditions
	[0,-6] for RSTD
	
	>=-6dB
	RSTD: [-3dB, -6dB]
PRS-RSRP: [-6dB]
UE Rx-Tx: [-6dB]
	[0,-3,-6]dB
	
	
	>=-6dB for neighbour cells
	>= -6dB
	>=-6dB for neighbour cells

	Rel-16 propagation conditions
	No
	No
	FFS
	Yes
	Yes for higher SINR
	
	Yes
	Yes 
	Yes
	Yes

	LOS TDL-D, DS=30ns, Doppler=5 Hz
	Yes
	yes
	FFS
	No
	FFS
	
	FFS
	FFS
	Yes
	Yes

	Rel-16 PRS BW
	≥24
	
	Yes 
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Subset of Rel-16 PRS BW
	
	≥64
	No
	
	
	
	
	
	No
	No

	PRS repetition
	≥4
	≥1
	Same as Rel-16
	
	≥1
	
	
	>=4 
	Same as Rel-16
	>=4



· Agreements:
· Number of samples w/o AGC: M1 = 1
· FFS how to address the cases M1 = 2, 3
· PRS Ês/Iot (dB): FFS
· Option 1: Reuse Rel-16 side conditions
· Option 2: Higher side conditions
· Option 2A: [0; -6] dB
· Propagation conditions: FFS
· Option 1: Reuse Rel-16 conditions
· Option 2: LOS TDL-D, DS = 30ns, Doppler = 5 Hz
· PRS BW: FFS
· Option 1: Reuse Rel-16
· Option 2: Subset of Rel-16 PRS BW
· PRS repetition: FFS
· Number of samples and associated parameters are determined based on link simulations:
· The above input paraneters are used in link simulation assumptions in R4-2120330.
2. One or more conditions under which samples for AGC is reduced or not required for PRS measurements
· 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 
· FFS: 1B) Certain power difference between serving and neighbor cell signal power is maintained
· Option 1: Target PRS Es/Iot side condition is ≥ -6dB
· Option 2: Difference between serving and neighboring cell Es/Iot is within X dB
· FFS: Additional conditions 2-3 under which AGC is not needed are:
· Condition 2: QC, CMCC
· When UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info)
· Condition 2a (QC):
· If PRS QCL information is provided with SSB as reference with QCL Type A, Type D and average gain
· Condition 3: QC, CATT
· Based on PRS configuration parameters:
· Condition 3a: QC, OPPO
· PRS resource repetitions (in different slots) within one PRS instance. Number of repetitions is FFS
· Condition 3b: CATT
· For the PRS measurement with small periodicity or the PRS measurement with resources having multiple PRS symbols in one sample or for the UE which have higher processing capability
3. If AGC is required for PRS measurements (i.e. if none of conditions is met), then number of required samples (M2) for AGC?

· M2=1

4. Reducing Rx beam sweeping factor
· Introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers under certain conditions. Conditions are FFS.
· FFS: Options for conditions:
· Condition 1:
· RX beam sweeping is reduced if UE is provided with the QCL information of the PRS (dl-PRS-QCL-Info)
· Other conditions not precluded

5. Defining reduced number of samples (M) or associated parameters as UE capability
· Defer the discussion until more input is received from RAN1 on the UE capability agreements.

6. Measurement period optimizations for latency reduction
· FFS: Options for measurement period optimizations for latency reduction:
· Option 1: Nokia
· In order to avoid measurement latency, UE processing capability should fit in the PRS resource allocation. We propose at least to add a condition of measurement, that is 
   -  T ms < P ms where T ms is a UE processing time and P ms is PRS resource time window that network expects UE measurements.
· Option 2: 
· Do not do measurement period optimization as proposed in Option 1

PRS measurements without gaps
1. Work needed for PRS measurements without gaps
· MGRP is not needed in the PRS measurement period. 
· Following list of potential additional parameters/aspects in the PRS measurement requirements for gapless measurements are for further studies:
	No.
	Parameters/issues

	1
	 

	2
	

	3
	 

	4
	Applicable number of PFLs

	5
	Applicable number of samples

	6
	Approach on the calculation of multiple positioning frequency layers

	7
	PRS processing window

	8
	Requirement applicability

	9
	CSSF outside MG



Measurement gaps enhancement/patterns for PRS measurements
1. New MG patterns and MG enhancement for PRS measurements:
· New gap pattern will not be defined for PRS measurements in Rel-17.
· Multiple gap patterns for PRS and other measurements are already discussed under the current Rel-17 NR WI on Measurement Gap Enhancement. No need to further discuss this under R-17 ePos WI.
· MG enhancement for PRS measurements is not discussed under Rel-17 ePos WI.
· Wait for RAN1 input on MG activation and deactivation mechanisms before discussing need for RAN4 requirements

2. Support of per-FR MG for PRS measurement
· FFS: whether RAN4 to define support of per-FR MG for PRS measurement.
3. [bookmark: _Hlk87477133]Optimization of PRS measurements with gaps
· FFS: Options for optimization of PRS measurements with gaps
· Option 1: QC
· 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.
· Option 2: OPPO
· Discuss the following rules to achieve the alignment among PRS configuration, MG configuration and UE processing capability
· The time offset difference between PRS resources in the same positioning frequency layer should be small so that all PRS resources could be covered by MGL.
· The periodicity of PRS resources and MG should be configured as the same value, and they should be very close to, but no shorter than the UE capability T. 
· The time duration of available PRS in the positioning frequency layer i should be no larger than the UE capability . 
· The number of PRS resources in each slot in the positioning frequency layer i should be no larger than the UE capability . 
· Option 3: HW
· Define Tlast as T+MGL when all of the PRS resources to be measured are available in the same MG occasion during Tavailabe.
Impact on existing UE positioning and RRM requirements
SRS antenna port switching on UE Rx-Tx time difference
· FFS: whether Rel-15 SRS (SRS-Resource) can be used for UE Rx-Tx time difference
· FFS: impact of SRS antenna switching on UE behaviour and UE Rx-Tx time difference accuracy
SRS antenna port switching on gNB Rx-Tx time difference and UL RTOA
· FFS: whether Rel-15 SRS (SRS-Resource) can be used for gNB Rx-Tx
· FFS: impact of SRS antenna switching on gNB Rx-Tx time difference accuracy
· Rel-15 SRS (SRS-Resource) be used for UL RTOA
· FFS: impact of SRS antenna switching on UL RTOA reporting (report mapping in 38.133) if different SRS antenna ports used for UL RTOA
Other Issues
DL PRS path RSRP
· Accuracy requirements for DL PRS path RSRP is related to performance part of the WI and will be discussed during the performance WI.
· No agreement to sent LS Response to RAN1 on DL PRS path RSRP (response to R4-2119414/ R1-2110627).
PRS measurement outside the measurement gap
· Do NOT send LS Response to RAN1 on PRS measurement outside the measurement gap (response to R4-2117013/R1-2108639) and wait for further input from RAN1.
RSTD reporting enhancement
· FFS: whether RSTD reporting enhancement is needed
· FFS: Options for RSTD reporting enhancement
· Option 1: HW
· Ask RAN1/2 to update the RSTD reporting signalling in Rel-17 to allow UE reporting an RSTD reference resource for each PFL.
· Option 2: Vivo, CATT, OPPO
· Do not update RSTD reporting signalling in Rel-17 as proposed in Option 1.
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