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Introduction
Latency reduction for positioning measurement were discussed in RAN4#101-bis-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Reduced sample number
· AGC assumption
· Reduced Rx beam sweeping factor
· Need for LMF configuration
· Optimization of Tlast
· Impacts of MG enhancements 
In this paper we will provide our views on the above open issues for latency reduction for positioning measurement. MG-less PRS measurement are addressed in our companion paper [2]. 
Discussion
Reduced sample number
AGC assumption
	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


On the detailed Rx power definition for condition 1B, we support option 1.
As some companies commented during last meeting, serving cell may not transmit PRS, so it may be hard to define a clear BW range for the total power and hence we suggest to use EPRE. Also, serving cell may not transmit data in PRS symbols (EPRE=0 on PRS symbols), so it is not clear what “serving cell signal” in option 2 refers to, and we suggest to use the EPRE for the SSB to represent the serving cell RX power level.
Proposal 1: Update condition 1B as 
· Difference between the serving cell SSB and neighboring cell PRS RX EPRE is within [6] dB
We do not support condition 2.
Our main concern is that QCL cannot provide information related to average gain. It is true that for some procedures RAN1 has specified the assumption on average gain between the QCL-ed channels/signals, but this has not been defined for PRS, and more importantly, such assumption will impose restrictions on NW implementation regarding the relative power between the SSB and PRS.
We do not support condition 3.
To adopt condition 3, it means more repetitions would be needed per PRS instance. It will impact the definition of overlapping between PRS resource and MG which is based on the min number of repetitions. Also, it would increase Lprs,available (PRS durations UE needs to be measure) and could lead to longer measurement period. 
Proposal 2: No other conditions are considered for saving AGC samples.
Reduced Rx beam sweeping factor
Need for LMF configuration
	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


We do not see clear need for LMF indication to use reduced Rx beam sweeping factor.
Reduced Rx beam sweeping factor is an optional capability, and if UE supports a smaller number than 8, then it should be able to meet the delay requirements based on reduced Rx beam sweeping factor. We do not see the reason why UE should still need measurement period based on Rx beam sweeping factor 8 to complete the measurement. It prolongs the measurement period without any clear benefit.
Proposal 3: UE shall meet the measurement requirements with reduced Rx beam sweeping factor if it supports the capability, and no PLF indication is needed.
Optimization of Tlast
	Issue 1-3-2: Optimization of PRS measurements with gaps
Open issues:
· Option 1: 
· Define Tlast as T+MGL when all of the PRS resources to be measured are available in the same MG occasion during Tavailabe.
· Option 2: 
· 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.


We support option 1.
In Rel-16, the positioning measurement period is defined based on M=4 samples. For each of the first 3 samples, the full measurement interval Teffect is included, and for the last sample, Tlast is included which is mainly to account for the sampling and processing time of the last sample. 
During Rel-16 discussion, considering the fact that PRS resources from different TRPs may not be available in the same MG occasion, e.g. due to resource muting, Tlast is defined such that it further includes another Tavailabe, which is to account for the time for UE to wait for the PRS resource with largest offset to come.
In RAN4#100-e, some companies suggested to optimize the requirements related to Tlast because when all of the PRS resources to be measured are available in the same MG occasion during Tavailabe, there is no need for UE to wait but can process the last sample after the PRS duration. 
We think this proposal is reasonable, and with such optimization, when the number of samples is reduced to M=1, feasibility is subject to RAN4 study, the measurement period can be rather small. As to the exact definition, we suggest to define Tlast as T+MGL, where MGL is the time duration for UE to receive the samples of the PRS resources in the MG occasion and T is the processing time. 
The difference between the two options is whether the enhancement to Tlast is applicable only for reduced sample number, or it should be defined as a generic enhancement also for 4-sample. We understand this can be a generic improvement to reduce measurement latency, so not limited to reduced sample number.
Proposal 4: Define Tlast as T+MGL when all of the PRS resources to be measured are available in the same MG occasion during Tavailabe.
Impacts of MG enhancements 
	Issue 1-3-3: Requirements for MG enhancements introduced by RAN1
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.


We support that requirements of PRS and RRM are defined for scenario 1 and scenario 2. We also support defining assumptions in scenario 3 as applicability conditions for the requirements.
RAN1 has defined enhanced mechanism related to MG request and activation with the following procedures:
· gNB pre-configures one or more MGs, and each MG is associated with an ID
· UE requests MG activation via UL MAC CE, which includes one MG ID
· gNB activates one of the pre-configured MG via DL MAC CE, includes one MG ID
Based on our understanding, the enhanced mechanism is defined for positioning measurement, so the pre-configured MGs can be only used for PRS measurement. For easy reference, we denote the pre-configured MG(s) for PRS measurement as “POS MG(s)”. As only one POS MG ID can be included in the UL or DL MAC CE, we understand only one POS MG can be activated when multiple POS MGs are pre-configured. 
Proposal 5: RAN4 to define measurement requirements when 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.
In our view, RAN4 needs to define measurement requirements for both PRS and RRM measurements when POS MG is used. Considering the time limit for Rel-17 and the complexity in joint working of functionalities introduced in different WIs (ePOS WI and MG Enhancement WI), we suggest to only consider the following scenarios for the requirements with POS MG:
· Scenario 1: No MG is configured for RRM measurement
In this scenario, POS MG can be considered as legacy MG in both PRS and RRM measurements when it is activated, and the current requirements for both PRS and RRM measurements can be re-used, possibly with some clarification on the availability of MG.
When POS MG is deactivated, UE is not expected to perform PRS measurement, so there is no impact to PRS measurement requirements. Also, following the same principle for pre-MG in MG Enhancement WI, a deactivated POS MG should not have impact to the RRM measurements which are performed without MG.
· Scenario 2: One legacy MG is configured for RRM measurement 
In this scenario, when POS MG is activated, UE would have two concurrent MGs, and the simplest way to define requirements is to re-use the framework of concurrent MGs defined in MG Enhancement WI. The requirements will only apply when UE supports concurrent MGs. For other UEs e.g. Rel-16 UE, gNB cannot activate the POS MG before de-configuring the MG for RRM which falls back to Scenario 1.
When POS MG is deactivated, there should be no impact to RRM measurements including those performed within the legacy MG or outside legacy MG, so the existing RRM requirements can be re-used.
Proposal 6: RAN4 to define measurement requirements when POS MG(s) are configured for the following scenarios.
-	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
· POS MG and RRM MG are used for PRS and RRM measurements based on framework of concurrent MGs when POS MG is activated
· POS MG is not considered in RRM requirements when deactivated
· Requirements only apply when UE supports concurrent MGs.
For other scenarios, when UE is configured with concurrent MGs, pre-MG or NCSG for RRM measurement, we suggest to not define measurement requirements when POS MG(s) are configured. 
In RAN2#116-bis-e, an LS [3] was sent with the following open issues pending on RAN4.
Agreements:
On the concurrent measurement gap, RAN2 wait for further input from RAN1/RAN4. 
-	On the Network-Controlled Small Gap, RAN2 wait for further input from RAN1/RAN4. 
We suggest to reply LS to RAN2 based on Proposal 5 and Proposal 6. In addition, RAN4 should clarify that NCSG cannot be used as the POS MG. It is noted that in MG Enh WI, NCSG cannot be used for PRS measurement.  
We provided our draft reply in Annex A. 
Proposal 7: Provide reply LS to RAN2 based on Proposal 5 and Proposal 6.
Conclusions
In this paper we provided our views on latency reduction for positioning measurement.
Proposal 1: Update condition 1B as 
· Difference between the serving cell SSB and neighboring cell PRS RX EPRE is within [6] dB
Proposal 2: No other conditions are considered for saving AGC samples.
Proposal 3: UE shall meet the measurement requirements with reduced Rx beam sweeping factor if it supports the capability, and no PLF indication is needed.
Proposal 4: Define Tlast as T+MGL when all of the PRS resources to be measured are available in the same MG occasion during Tavailabe.
Proposal 5: RAN4 to define measurement requirements when 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.
Proposal 6: RAN4 to define measurement requirements when POS MG(s) are configured for the following scenarios.
-	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
· POS MG and RRM MG are used for PRS and RRM measurements based on framework of concurrent MGs when POS MG is activated
· POS MG is not considered in RRM requirements when deactivated
· Requirements only apply when UE supports concurrent MGs.
Proposal 7: Provide reply LS to RAN2 based on Proposal 5 and Proposal 6.
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1. Overall Description:
RAN4 thanks RAN2 for the information in R2-2202052. 

RAN4 discussed the support of concurrent MGs and NCSG when the pre-configured MG for positioning are used, and reached the following conclusions.

	· RAN4 to define measurement requirements when pre-configured MG for positioning are used with the assumptions that the pre-configured MG for positioning can only be used for PRS measurement, and only one pre-configured MG for positioning can be activated at a time.
· RAN4 to define measurement requirements when pre-configured MG for positioning are used for the following scenarios.
· Scenario 1: No MG is configured for RRM measurement
· Scenario 2: One legacy MG is configured for RRM measurement
Note: For scenario 2, the pre-configured MG for positioning and legacy MG for RRM are used for PRS and RRM measurements based on framework of concurrent MGs
· RAN4 understand that the pre-configured MG for positioning cannot be configured as NCSG.



RAN4 respectfully asks RAN2 and RAN1 to take the above information into account. 


2. Actions:
To RAN2, RAN1:
RAN4 respectfully asks RAN2 and RAN1 to take the above information into account. 


3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #103-e		May 16 – May 27, 2022			Electronic Meeting
RAN WG4 Meeting #104			August 22 – August 26, 2022		Toulouse, France
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