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1 Introduction
At RAN1 #106-e e-meeting a few agreements were made with regards to latency improvements within the NR ePositioning WI: 
	Agreement:
Subject to UE capability, support LMF to explicitly request UE to report the measurement with either M-sample or 4-sample, if RAN4 has supported M-sample measurement.
· FFS signalling details.

Agreement:
For the purpose of positioning latency reduction, with potential support of a new mechanism of MG request, consider the following options with a decision to be made in RAN1#106b.
· Option. 1: by LMF (via a NRPPa message)
· Option. 2: by UE (via UCI or UL MAC CE)

Agreement:
For the purpose of positioning latency reduction, with potential support a new MG activation and deactivation procedure, consider the following options with a decision to be made in RAN1#106b (and RAN4 to be informed about any decision made)
· Option. 1: DCI
· Option. 2: DL MAC CE
· Option. 3: UE autonomously applies the MG
FFS whether deactivation can be implicit via configurable number of the MG occasions

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.)
· For the purpose of this feature, PRS-related conditions are expected to be specified, with the following to be down-selected:
· Alt. 1: Applicable to serving cell PRS only 
· Alt. 2: Applicable to all PRS under conditions to PRS of non-serving cell.
· Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options.  
· Further study
· Further details of which other DL signals/channels to be prioritized 
· How the UE determines DL PRS’s priority based on one or more of the following:
· Opt. 1: Based on indication/configuration from serving gNB
· Opt. 2: Other options (e.g., implicit, signalling from LMF, etc)
· Whether UE can do the measurement for both inside MG (if MG is configured) and outside MG in a measurement period
· How to do the PRS measurement when the conditions cannot be satisfied, e.g. when BWP switching happens
· Prioritization conditions of processing PRS over other DL channels/signals or vice versa.
· Send an LS to RAN2, RAN3 and RAN4 informing them of this working assumption and requesting feedback in case they have concerns.
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In this paper, we present our views with regards to the remaining issues on this topic. 
2 Factors Impacting Measurement Period Formulation
In this section we discuss the dependence of Rel-16 measurement period requirements for PRS-RSTD, PRS-RSRP and UE Rx-Tx time difference on various factors, including UE PRS processing capability and number of samples. For convenience, below we reproduce the basic equations for PRS-RSTD measurement period [2]: (Similar equations apply for PRS-RSRP and UE Rx-Tx time difference)


The way this formula works is as follows: 
 corresponds to the total number of samples that are needed to be measured, wherein a sample corresponds to all the PRS resources within an effective period, denoted as . Further, for the last sample the UE requires  =  + , where  corresponds to the reported UE capability related to PRS processing. A quick overview of the factors:
·  is a factor that is used to control how each Measurement Gap is being shared between Positioning & mobility (RRM) measurements. If the factor is 1 it means that there is no sharing of the MG instances between the Positioning and the RRM measurements.  
·  is the Rx beam sweeping factor which takes the value 8 for FR2 and 1 for FR1. A factor of 8 in the above formulation was agreed under the conservative assumption that the UE will perform up to 8 Rx beam sweeps across 8 “group of instances/samples” assuming the UE is keeping a constant Rx beam within each “group of instances/samples”. 
·  are the factors that consider the  PRS processing UE capability with regards to the current PFL configuration. Assming the UE’s capabilities are large enough, these factors will be 1, and will not contribute to the latency. 
·  is the number of samples/instances (e.g. for a PRS with periodicity of X msec, it is assumed that at least  of periods are needed).
·   corresponds to an effective measurement periodicity (which is derived using the MGRP,  and UE’s reported capability ) 

 =  ,where   

which considers the alignment of the MG periodicity and the PRS periodicity. 
· 	 is the measurement duration for the last PRS RSTD sample, including the sampling time and processing time,  =  +  ,
	Factor of the Measurement Period
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	Section 2.3



2.1 Enhancements related to interaction of Positioning & Mobility Measurements
It can be observed that in the current measurement period formulation in RAN4, the CSSF factor is being used to control whether positioning or mobility measurements have priority in a measurement gap as shown in the formula below:

	 is the measurement period for PRS RSTD measurement in PRS frequency layer i as specified below:
	 ,
where: 
	 is the UE Rx beam sweeping factor. In FR1,  = 1; and in FR2,  = [8].
	 is the carrier-specific scaling factor for NR PRS-based positioning measurements in frequency layer i as defined in clause 9.1.5.2.
	 is the number of PRS RSTD samples and = 4. 



Clearly, such a prioritization rule introduces latency and could be optimized in the following way: For the scenarios of fast PRS processing, and MGs shared between Positioning and mobility measurements, consider increased priority of positioning over the mobility measurements.  Based on the above, we make the following proposal: 

Proposal 1: For Measurement gaps shared between Positioning and mobility measurements, support increased priority of processing of Positioning resources when low-latency Positioning Measurements are expected by the UE. 
· Send an LS to RAN4 with this agreement
2.2 Single-Sample Positioning Measurements

The following agreement was achieved with regards to M-sample (M<=4) positioning measurements for NR Rel-17:

	Agreement:
Subject to UE capability, support LMF to explicitly request UE to report the measurement with either M-sample or 4-sample, if RAN4 has supported M-sample measurement.
· FFS signalling details.



To make further progress to this topic we consider that RAN1 could further progress to answer the following aspects:
· Do we need to specify UE behavior for M=1, M=2, M=3, or is it enough to consider only the M=1 scenario?

From our side, we consider that the single-sample (M=1) measurement is enough to be considered in NR Rel-17 for the purpose of low latency positioning. Since the specification already support M=4, adding M=1 will result to the minimum latency scenario at least with regards to this factor. One could argue that introducing support of M=2 or M=3 may be useful for trading off latency with accuracy, however, such a trade-off is unclear to us whether it is really essential to be added. Low-latency positioning is expected to operate in scenarios of relatively high SNR, and even if this is not the case, the specification already supports a large number of intra-instance repetitions to increase the SNR within an instance, without having to use combining across instances. Note that additional values of M would also require additional work in RAN4, and the benefits from this work seem too weak to justify it.

Proposal 2: Support only M=1 for low-latency enhancements and de-prioritize specification support for M=2 and M=3. 
· Introduce a UE capability whether a UE supports single-sample PRS processing
2.3 Rx Beam Sweeping Factor Enhancements
In NR Rel-16, the Rx beam sweeping factor was introduced in RAN4 for the purpose of enabling the UE to perform Rx beam sweeping across samples before reporting for positioning measurements. It is assumed in NR Rel-16 that the , which was based under the worst case assumption that a UE will have up to 8 beams to sweep across different samples. 
For the purpose of low-latency Positioning, a UE may decide to use a smaller number of Rx beams (or use pseudo-omni beam) for reducing the number of samples it needs to process before reporting measurements. Therefore, we suggest the UE to have a capability to report to the LMF related to the Rx beam sweeping factor for the case of low-latency Positioning.  
Proposal 3: For low latency positioning, support a UE to report as a UE capability the  for the case that the UE receives a low-latency positioning request. 
· Send an LS to RAN4 with this agreement 
3 Enhancements related to configuration of MGs
3.1 Low-layer Request/Configuration/Activation of MGs
The following agreement was achieved previous meeting with regards to the enhancements for MG request and configuration: 
	Agreement:
For the purpose of positioning latency reduction, with potential support of a new mechanism of MG request, consider the following options with a decision to be made in RAN1#106b.
· Option. 1: by LMF (via a NRPPa message)
· Option. 2: by UE (via UCI or UL MAC CE)

Agreement:
For the purpose of positioning latency reduction, with potential support a new MG activation and deactivation procedure, consider the following options with a decision to be made in RAN1#106b (and RAN4 to be informed about any decision made)
· Option. 1: DCI
· Option. 2: DL MAC CE
· Option. 3: UE autonomously applies the MG
FFS whether deactivation can be implicit via configurable number of the MG occasions



MG are now requested by the UE using an RRC message, and the serving gNB configures MG through an RRC message. It is generally known that an RRC reconfiguration message, or the RRC request message is associated with a 10-20 msec delay, whereas using a low layer signal (e.g. MAC-CEs) could reduce the delay and enable faster MG reconfiguration. 
The LocationMeasurementInfo message in RRC is used for the UE to request one or more MGs:
	[bookmark: _Toc60777248][bookmark: _Toc60868029]–	LocationMeasurementInfo
The IE LocationMeasurementInfo defines the information sent by the UE to the network to assist with the configuration of measurement gaps for location related measurements.
LocationMeasurementInfo information element
-- ASN1START
-- TAG-LOCATIONMEASUREMENTINFO-START
LocationMeasurementInfo ::=     CHOICE {
    eutra-RSTD                  EUTRA-RSTD-InfoList,
    ...,
    eutra-FineTimingDetection   NULL,
    nr-PRS-Measurement-r16      NR-PRS-MeasurementInfoList-r16
}
EUTRA-RSTD-InfoList ::= SEQUENCE (SIZE (1..maxInterRAT-RSTD-Freq)) OF EUTRA-RSTD-Info
EUTRA-RSTD-Info ::= SEQUENCE {
    carrierFreq                 ARFCN-ValueEUTRA,
    measPRS-Offset              INTEGER (0..39),
    ...
}
NR-PRS-MeasurementInfoList-r16 ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF NR-PRS-MeasurementInfo-r16
NR-PRS-MeasurementInfo-r16 ::=      SEQUENCE {
    dl-PRS-PointA-r16                   ARFCN-ValueNR,
    nr-MeasPRS-RepetitionAndOffset-r16  CHOICE {
        ms20-r16                            INTEGER (0..19),
        ms40-r16                            INTEGER (0..39),
        ms80-r16                            INTEGER (0..79),
        ms160-r16                           INTEGER (0..159),
        ...
    },
    nr-MeasPRS-length-r16               ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20},
    ...
}



Proposal 4: For low latency MG request, support request of MG(s) with an UL MAC-CE from the UE.

Proposal 5: For low latency MG configuration, support configuration and/or activation of MG(s) with a DL MAC-CE from the UE.

What needs to be better understood is how the prior configuration of MGs could reduce the latency. If the prior configuration of MGs is happening by introducing a new RRC message that is received after the UE has received a location request, then it is unclear to us whether there will be any latency reduction compared to current Positioning procedures.  If the prior configuration of MGs is happening before the location request message, it is unclear how would a UE (or serving gNB) would know which subset of MGs should be configured, and therefore the motivation of this feature needs more clear justification.
Observation 1: With regards to the prior configuration of MGs, configurining multiple MGs after the location request message is received, will not reduce the overall latency.  If the prior configuration of MGs is happening before the location request message, it is unclear how would a UE (or serving gNB) would know which subset of MGs should be configured.  
3. Autonomous MG for Positioning
One option to reduce the signaling of configuring MGs, one option is to consider autonomous MGs for Positioning. 
The concept of autonomous gaps is not new; it was actually supported already in LTE (and in NR) in a subset of scenarios: Autonomous gaps corresponds to the case when the network doesn't configure measurement gaps for the UE, but the UE autonomously selects suitable gaps to receive system information of neighbour cells.
	From RRC 36.331 (Rel 9)
if si-RequestForHO is configured for the associated reportConfig: UE performs the corresponding measurements on the frequency and RATi indicated in the associated measObject using autonomous gaps as necessary;
else: perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using available idle periods or using autonomous gaps as necessary;
NOTE : If autonomous gaps are used to perform measurements, the UE is allowed to temporarily abort communication with the serving cell, i.e. create autonomous gaps to perform the corresponding measurements within the limits specified in TS 36.133 [16]. Otherwise, the UE only supports the measurements with the purpose set to 'reportCGI' only if E-UTRANi has provided sufficient idle periods.
From 38.133 (NR Rel. 16)
9.11.2	CGI identification of an NR cell with autonomous gaps 
The UE shall identify and report the CGI of a known NR target cell when requested by the network for the purpose of reportCGI. Only one cell is provided to the UE with cellForWhichToReportCGI for identifying the CGI.The UE may make autonomous gaps in both downlink reception and uplink transmission for receiving MIB and SIB1 message according to clause 5.5.3 of TS 38.331 [2]. Note that a UE is not required to use autonomous gap if useAutonomousGaps is set to false. If autonomous gaps are used for measurement with the purpose of reportCGI, regardless of whether DRX is used or not, or whether SCell(s) are configured or not, the UE shall be able to identify a new CGI of NR cell within:



Proposal 6: From RAN1 perspective, it is beneficial to support autonomous MG for Positioning, wherein the UE, after it receives a low-latency location request, it is allowed to drop other DL signal processing/traffic during one or more window(s) of time subject to an explicit allowance from the serving gNB.
· Note: Coordination between UE-serving gNB-LMF may be specified to ensure seamless operation of the autonomous MG for Positioning.  
· Send an LS to RAN4 with the above agreement 
4 Details on MG-less PRS processing
The following agreement was reached with regards to MG-less PRS processing:

	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.)
· For the purpose of this feature, PRS-related conditions are expected to be specified, with the following to be down-selected:
· Alt. 1: Applicable to serving cell PRS only 
· Alt. 2: Applicable to all PRS under conditions to PRS of non-serving cell.
· Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options.  
· Further study
· Further details of which other DL signals/channels to be prioritized 
· How the UE determines DL PRS’s priority based on one or more of the following:
· Opt. 1: Based on indication/configuration from serving gNB
· Opt. 2: Other options (e.g., implicit, signalling from LMF, etc)
· Whether UE can do the measurement for both inside MG (if MG is configured) and outside MG in a measurement period
· How to do the PRS measurement when the conditions cannot be satisfied, e.g. when BWP switching happens
· Prioritization conditions of processing PRS over other DL channels/signals or vice versa.
· Send an LS to RAN2, RAN3 and RAN4 informing them of this working assumption and requesting feedback in case they have concerns.



The following issues need further decisions with regards to the above working assumption:
· Which are the PRS-related conditions that are expected to be specified for this feature?
· Which other signals/channels can be prioritized over DL PRS?
· How does the UE determine the DL PRS priority?
· Whether a UE can do measurement both inside MG and outside
· UE capability details related to this feature

4.1 PRS-related conditions for MG-less PRS processing
The first item is related to the conditions under which the MG-less PRS processing shall be applicable. The following alternatives were written in the WA:
	· For the purpose of this feature, PRS-related conditions are expected to be specified, with the following to be down-selected:
· Alt. 1: Applicable to serving cell PRS only 
· Alt. 2: Applicable to all PRS under conditions to PRS of non-serving cell.



In short, we think that the feature would be applicable to a very restrictive and limited scenario if we support it only for serving cell PRS. The reason that this simplification is considered is because a UE, without a MG UE may only be able to handle a single FFT-window timing aligned to the serving-cell DL OFDM symbol timing. In that case, we can just introduce a restriction on how far away could the receive timing of a PRS resource be from the receive timing of the serving cell. 

Observation 2: Supporting the MG-less PRS Processing only for serving-cell PRS is a very restrictive and limited scenario. 
Observation 3: In an MG, UE may be able to measure PRS whose OFDM symbol timings are far out of alignment (e.g., more than half an OFDM symbol offset). Whereas without MG, UE may only be able to handle a single FFT-window timing aligned to the serving-cell DL OFDM symbol timing. 

Proposal 7: For the MG-less PRS processing feature, the UE does not expect to process a DL PRS if the maximum expected receive difference between the PRS resource and the serving cell of the active BWP, is larger than a fraction X of the OFDM symbol.
· FFS: X
4.2 Determination of DL PRS priority
Next topic is how a UE would determine the DL PRS priority. We believe that there are 3 main ways that such a determination could happen: 
· Alt. 1: UE receives an explicit signaling from the serving gNB. 
· Alt. 2: UE receives an explicit signaling from the LMF (LMF has previous coordinated with the serving gNB)
· Alt 3: PRS is always implicitly determined to have a higher priority than any other DL channel/channel in the processing window duration, when the processing window is signaled. 

Proposal 8: For the MG-less PRS processing feature, downselect between the following options how the UE determines that a DL PRS is higher priority than other DL signals:
· Alt. 1: UE receives an explicit signaling from the serving gNB
· Alt. 2: UE receives an explicit signaling from the LMF (LMF has previous coordinated with the serving gNB)
· Alt 3: PRS is always implicitly determined to have a higher priority than any other DL channel/channel in the processing window duration.
4.3 Which other signals/channels can be prioritized over DL PRS
In NR Rel-16 discussions, the following agreement was made, and appeared in some earlier version of the specification, before the MG-less PRS processing feature is de-prioritized: 
	· The UE does not expect to process the DL PRS in the same symbol where other DL signals and channels are transmitted to the UE when there is no measurement gap configured to the UE.



We suggest to re-use the above principle where we don’t differentiate amongst all the remaining DL signal and channels, under the condition that the UE has determined that the DL-PRS is a lower priority channel.
Proposal 9: Support the following priority options in the processing window: 
· PRS is higher priority than any other DL signal/channel
· PRS is higher priority than any other DL signal/channel except URLLC channels. 
a. FFS details of what is considered a URLLC channel, e.g., dynamically scheduled PDSCH whose Ack has high-priority
· PRS is lower priority than all other DL signals/channels
4.4 Whether a UE can do processing within a MG and outside an MG simultaneously 
We think that we can leave it up to UE implementation whether to do simultaneous processing of PRS within an MG and outside an MG. Any measurement period requirements can be defined assuming one type of PRS processing or the other. If the UE eventually performs both types of processing, it will result in faster processing, and this can be left up to UE implementation. 
Proposal 10: Leave it up to UE implementation whether to do simultaneous processing of PRS within an MG and outside an MG. Any measurement period requirements can be defined assuming one type of PRS processing or the other. 
4.5 UE capability details related to the MG-less PRS processing 
We can actually reuse the already defined (N,T) parameters of the PRS processing in the following way: 
· Assume the UE reports that it can process N msec of PRS symbols every T msec. 
· During the first part of the window, with duration of at least N msec, up to N msec of PRS symbols are expected to be measured by the UE. Note that this window can be longer than N msec, since the PRS do not have to be contiguous. For example, even for a UE with capability 1, UL symbols could intervene between the DL PRS symbols. 
· During the second contiguous window of at least T-N msec length, which starts after the end of the first window:
· a UE is expected to process the measured PRS symbols and be capable of reporting the positioning measurements after the end of the window, subject to the UE determining that the DL PRS to be higher priority than other DL signal according to the UE capability. 
· For example, for a Cap.1 UE, if the DL PRS is higher priority than any other signal inside the first and second window, the UE shall be expected to report. However, if there exists at least one DL PRS symbol colliding with another high priority channel, the UE will not be expected to report. 

[image: ]

Proposal 11: For MG-less PRS processing capability, and for each separate MG-less PRS processing UE capability (Cap. 1A, Cap 1B, Cap 2),  the UE may report an (N,T) value with the following relation to the processing window: 
· During the first part of the window with duration of at least N msec, up to N msec of PRS symbols are expected to be received by the UE.
· After the second part of the window, with a T-N msec length, which starts after the end of the first window, a UE is expected to be capable of reporting measurements derived on the PRS measured in the first window.

Proposal 12: Confirm the RAN1#106-e working assumption on PRS processing outside of MG
5 Conclusions
Overall, we make the following proposals on beneficial enhancements to be specified during NR Rel-17 WI phase:
Proposal 1: For Measurement gaps shared between Positioning and mobility measurements, support increased priority of processing of Positioning resources when low-latency Positioning Measurements are expected by the UE. 
· Send an LS to RAN4 with this agreement

Proposal 2: Support only M=1 for low-latency enhancements and de-prioritize specification support for M=2 and M=3. 
· Introduce a UE capability whether a UE supports single-sample PRS processing

Proposal 3: For low latency positioning, support a UE to report as a UE capability the  for the case that the UE receives a low-latency positioning request. 
· Send an LS to RAN4 with this agreement 

Proposal 4: For low latency MG request, support request of MG(s) with an UL MAC-CE from the UE.

Proposal 5: For low latency MG configuration, support configuration and/or activation of MG(s) with a DL MAC-CE from the UE.

Observation 1: With regards to the prior configuration of MGs, configurining multiple MGs after the location request message is received, will not reduce the overall latency.  If the prior configuration of MGs is happening before the location request message, it is unclear how would a UE (or serving gNB) would know which subset of MGs should be configured.  
Proposal 6: From RAN1 perspective, it is beneficial to support autonomous MG for Positioning, wherein the UE, after it receives a low-latency location request, it is allowed to drop other DL signal processing/traffic during one or more window(s) of time subject to an explicit allowance from the serving gNB.
· Note: Coordination between UE-serving gNB-LMF may be specified to ensure seamless operation of the autonomous MG for Positioning.  
· Send an LS to RAN4 with the above agreement 

Observation 2: Supporting the MG-less PRS Processing only for serving-cell PRS is a very restrictive and limited scenario. 
Observation 3: In an MG, UE may be able to measure PRS whose OFDM symbol timings are far out of alignment (e.g., more than half an OFDM symbol offset). Whereas without MG, UE may only be able to handle a single FFT-window timing aligned to the serving-cell DL OFDM symbol timing. 

Proposal 7: For the MG-less PRS processing feature, the UE does not expect to process a DL PRS if the maximum expected receive difference between the PRS resource and the serving cell of the active BWP, is larger than a fraction X of the OFDM symbol.
· FFS: X

Proposal 8: For the MG-less PRS processing feature, downselect between the following options how the UE determines that a DL PRS is higher priority than other DL signals:
· Alt. 1: UE receives an explicit signaling from the serving gNB
· Alt. 2: UE receives an explicit signaling from the LMF (LMF has previous coordinated with the serving gNB)
· Alt 3: PRS is implicitly determined that it is higher priority than any other DL channel/channel in the processing window duration.

Proposal 9: Support to support the following priority options in the processing window: 
· PRS is higher priority than any other DL signal/channel
· PRS is higher priority than any other DL signal/channel except URLLC channels. 
a. FFS details of what is considered a URLLC channel, e.g., dynamically scheduled PDSCH whose Ack has high-priority
· PRS is lower priority than all other DL signals/channels

Proposal 10: Leave it up to UE implementation whether to do simultaneous processing of PRS within an MG and outside an MG. Any measurement period requirements can be defined assuming one type of PRS processing or the other. 

Proposal 11: For MG-less PRS processing capability, and for each separate MG-less PRS processing UE capability (Cap. 1A, Cap 1B, Cap 2),  the UE may report an (N,T) value with the following relation to the processing window: 
· During the first part of the window with duration of at least N msec, up to N msec of PRS symbols are expected to be received by the UE.
· After the second part of the window, with a T-N msec length, which starts after the end of the first window, a UE is expected to be capable of reporting measurements derived on the PRS measured in the first window.

Proposal 12: Confirm the RAN1#106-e working assumption on PRS processing outside of MG
6 [bookmark: _Ref450583331]References
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·


 


For the purpose of this feature, PRS


-


related conditions are expected to be specified, with the following to be down


-


selected:


 


o


 


Alt. 1: Applicable to serving cell PRS only 


 


o


 


Alt. 2: Appl


icable to all PRS under conditions to PRS of non


-


serving cell.


 


·


 


Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the 


UE is not expected to measure/process DL PRS which is applicable to all of th


e above capability options.  


 


·


 


Further study


 


o


 


Further details of which other DL signals/channels to be prioritized 


 


o


 


How the UE determines DL PRS’s priority based on one or more of the following:


 


§


 


Opt. 1: Based on indication/configuration from serving gNB


 


§


 


Opt. 2: Other options (e.g., implicit, signalling from LMF, etc)


 


o


 


Whether UE can do the measurement for both inside MG (if MG is configured) and outside MG in a 


measurement period


 


o


 


How to do the PRS measurement when the conditions cannot be satisfied, e.g. w


hen BWP switching happens


 


o


 


Prioritization conditions of processing PRS over other DL channels/signals or vice versa.


 


·


 


Send an LS to RAN2, RAN3 and RAN4 informing them of this working assumption and requesting feedback in case 


they have concerns.


 


 


R1


-


2108639


 


LS on PRS measurement outside the measurement gap


 


RAN1 (Huawei)


.


 


 


In this paper, we present our views 


with regards to 


the remaining issues on 


t


his topic


. 


 




  1     3GPP TSG RAN WG1 #106 bis - e                                   R1 -   2110190   e - Meeting,  October   1 1 th  –   19 th,  2021       Agenda item:   8. 5 . 4   Source:    Q ualcomm   Incorporated   Title:     Remaining issues on   Latency Improvements for Positioning   Document for:   Discussion and D ecision   1   Introduction   At RAN 1 #106 - e   e - meeting   a few agreements were made with regards to latency improvements  within the NR ePositioning WI :   

Agreement:   Subject to UE capability, support LMF to explicitly request UE to report the measurement with either M - sample or 4 - sample, if  RAN4 has supported M - s ample measurement.      FFS signalling details.     Agreement:   For the purpose of positioning latency reduction, with potential support of a new mechanism of MG request, consider the follo wing  options with a decision to be made in RAN1#106b.      Option. 1: by LMF (via   a NRPPa message)      Option. 2: by UE (via UCI or UL MAC CE)     Agreement:   For the purpose of positioning latency reduction, with potential support a new MG activation and deactivation procedure, cons ider  the following options with a decision to be made in RAN1 #106b (and RAN4 to be informed about any decision made)      Option. 1: DCI      Option. 2: DL MAC CE      Option. 3: UE autonomously applies the MG   F FS whether deactivation can be implicit via configurable number of the MG occasions     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 D L PRS to be higher priority, support the  following UE capabilities:    o   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.      F FS: band or CC   o   Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window   o   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.)      For the purpose of this feature, PRS - related conditions are expected to be specified, with the following to be down - selected:   o   Alt. 1: Applicable to serving cell PRS only    o   Alt. 2: Appl icable to all PRS under conditions to PRS of non - serving cell.      Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the  UE is not expected to measure/process DL PRS which is applicable to all of th e above capability options.        Further study   o   Further details of which other DL signals/channels to be prioritized    o   How the UE determines DL PRS’s priority based on one or more of the following:      Opt. 1: Based on indication/configuration from serving gNB      Opt. 2: Other options (e.g., implicit, signalling from LMF, etc)   o   Whether UE can do the measurement for both inside MG (if MG is configured) and outside MG in a  measurement period   o   How to do the PRS measurement when the conditions cannot be satisfied, e.g. w hen BWP switching happens   o   Prioritization conditions of processing PRS over other DL channels/signals or vice versa.      Send an LS to RAN2, RAN3 and RAN4 informing them of this working assumption and requesting feedback in case  they have concerns.     R1 - 2108639   LS on PRS measurement outside the measurement gap   RAN1 (Huawei) .  

  In this paper, we present our views  with regards to  the remaining issues on  t his topic .   

