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[bookmark: _Hlk53665621]In the RAN#91e meeting, the work item on NR Positioning Enhancements RP-210903 [1] was approved. From the latency reduction perspective, the WI includes the following objective:
	· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]


In RAN1#103e meeting, the requirements of Rel-17 positioning were agreed as follows, where the physical layer latency requirement is <10ms.
	Agreement:
· In Rel-17 target positioning requirements for commercial use cases are defined as follows:
· Horizontal position accuracy (< 1 m) for 90% of UEs
· Vertical position accuracy (< 3 m) for 90% of UEs
· End-to-end latency for position estimation of UE (< 100 ms)
· Physical layer latency for position estimation of UE (< 10 ms)
· In Rel-17 target positioning requirements for IIoT use cases are defined as follows:
· Horizontal position accuracy (< 0.2 m) for 90% of UEs 
· Vertical position accuracy (< 1 m) for 90% of UEs 
· End-to-end latency for position estimation of UE (< 100ms, in the order of 10 ms is desired)
· Physical layer latency for position estimation of UE (<10ms)
· Note 1: Target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 2: For some scenarios the requirement for Horizontal position accuracy can be relaxed to < 0.5 m in IIoT use cases.
· Note 3: All positioning techniques may not achieve the target positioning requirements over all scenarios


In this contribution, we present our views on the maintenance issue on latency reduction from the RAN1 perspective.
PRS measurement with MG-based enhancement
In the RAN1#107-e meeting [3], the following agreements were reached with respect to MG-based enhancement.
	Agreement
Preconfiguration of MG(s) in RRC is supported from RAN1 perspective.
· Each MG in the preconfiguration is associated with an ID
· The information in the UL MAC CE for MG activation request by the UE can be one ID associated with the preconfiguration of the MG
· Send an LS to RAN2 and RAN3

Agreement
The DL MAC CE for MG activation indicates the ID associated with the preconfigured MG.
 


MG deactivation 
In the RAN1#116-bis-e meeting [4], the following agreements were reached with respect to MG-based enhancement.
	RAN2 Agreement  Proposal 5b
The new UL MAC CE for positioning measurement gap activation and deactivation request includes at least the ID of the pre-configured positioning measurement gap configuration for which the activation/deactivation is requested. Other parameter are FFS
RAN2 Agreement (Proposal 5c (modified)):	A new DL MAC CE for positioning measurement gap activation and deactivation command is introduced for positioning latency reduction. LS to RAN1/4 indicating our conclusion, and confirming that DL MAC CE can also be used for positioning measurement gap deactivation as well as activation (to be drafted by email)


Based on the RAN2 agreement Proposal 5c, a new DL MAC CE is introduced for Measurement gap deactivation and an LS sent to confirm RAN1 views. In RAN1 #107-e meeting, the related proposal also has been proposed, and there is no related agreement has been reached. That is because some companies think explicit deactivation signaling is not needed and can be reached by a timer/ counter. In our view, our preference is to follow the RAN2 agreement to deactivate the measurement gap by DL MAC CE since it is a logical matching procedure of UL MAC CE.
In addition, in the RAN2 agreement Proposal 5b, UL MAC CE also can be used to deactivate measurement gap request. We share the same understanding of RAN2 that reusing UL MAC CE for deactivation request is needed since gNB may not have enough information to know when to release a measurement gap. Just like Rel-16 RRC message, it can be used to indicate that the UE is going to either start or stop location related measurement .
	TS 38.331 6.2.2
LocationMeasurementIndication
The LocationMeasurementIndication message is used to indicate that the UE is going to either start or stop location related measurement which requires measurement gaps.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
LocationMeasurementIndication message
-- ASN1START
-- TAG-LOCATIONMEASUREMENTINDICATION-START
 
LocationMeasurementIndication ::=           SEQUENCE {
    criticalExtensions                          CHOICE {
        locationMeasurementIndication               LocationMeasurementIndication-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}
 
LocationMeasurementIndication-IEs ::=       SEQUENCE {
    measurementIndication                       SetupRelease {LocationMeasurementInfo},
    lateNonCriticalExtension                    OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                        SEQUENCE{}                                                              OPTIONAL
}
 
-- TAG-LOCATIONMEASUREMENTINDICATION-STOP
-- ASN1STOP
 


Meanwhile, we would like to note the corresponding new mechanism of MG activation request by NRPPa for deactivation request also needs to be supported.
	Agreement:
Support the following options (in the agreement made in RAN1#106-e) for a new mechanism of MG activation request for the purpose of positioning.
· Option 2: by UE ( UL MAC CE) 
· Select only one of UCI and UL MAC CE in RAN1#106bis-e
· Option 1: by LMF (via an NRPPa message)
· Note: This is transparent to the UE




So, we propose:
Proposal 1: [bookmark: _Hlk83721022][bookmark: _Hlk95746496]
· [bookmark: _Hlk83887209]Confirm RAN2 agreement, MAC CE can be used to deactivate MG.
· UL MAC CE  for positioning measurement gap deactivation request is supported
· DL MAC CE  for positioning measurement gap deactivation is supported
· NRPPa for positioning measurement gap deactivation request is supported.
The maximum number of pre-configured MG
Considering each MG in the preconfiguration is associated with an ID, the maximum number of pre-configured MG needs to be discussed. In our view, the typical MG configuration (e.g MGLR=160ms case) needs to be included in preconfiguration. In addition to that, the type of MG and whether share MG with other Frequency layer should (e.g. per UE, or per FR) be considered. So, in our view, the maximum number of pre-configured MG equals 16 is more appropriate.

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	5.5
	20

	13
	5.5
	40

	14
	5.5
	80

	15
	5.5
	160

	16
	3.5
	20

	17
	3.5
	40

	18
	3.5
	80

	19
	3.5
	160

	20
	1.5
	20

	21
	1.5
	40

	22
	1.5
	80

	23
	1.5
	160

	24
	10
	80

	25
	20
	160



Proposal 2: [bookmark: _Hlk95746508]
· The maximum number of pre-configured MG is 16.
NRPPa enhancement for MG-based enhancement
The assistance data information in NRPPa for Pre-configured MG
In the section, we will further discuss the NRPPa enhancement for pre-configured MG and MG request by NRPPa. That is, gNB is not aware of which UE will perform DL-PRS measurement in where so that the MG is not properly allocated. So, the critical enhancement for NRPPa is making serving gNB knows in advance the time/frequency domain characteristics of PRS. And then the pre-configured MG configuration and MG activation can be indicated by gNB appropriately. The potential procedure is provided as follows. 
Step 1: The time/frequency characteristics (i.e., periodicity/offset information, and frequency layer information) of PRS can be transmitted in NRPPa information 
Step 2: The Pre-configured MG can be configured by gNB based on the assistance information (e.g. The time/frequency characteristics of PRS)
Step 3:  Transmitted the pre-configured parameters of pre-configured MG (e.g. MGRP, MGL, etc.) to LMF/UE from gNB
· Common parameter of pre-configured MG, e.g., MGL, MG periodicity
· FFS: Initial status of pre-configured MG: activated, deactivated.
Step 4:  The MG request by LMF 
· The signaling may include activated, deactivated
Step 5:  The pre-configured MG can be activated by gNB 
· The signaling may include activated, deactivated

 


So, the following proposal is made.
Proposal 3: [bookmark: _Hlk86855020]
· The time/frequency characteristics (i.e., periodicity/offset information, and frequency layer information) of PRS can be transmitted as assistance date for Pre-configured MG from LMF to the gNB side.
MG request by NRPPa
In our view, based on the discussion in 2.3.1, at least the following options can be considered for  MG request by LMF.
Option 4a: MG activation request by the LMF can include ID associated with the preconfiguration of the MG
Option 4b: MG activation request by the LMF can include some location request information (i.e., positioning requirement, latency, bandwidth that is needed to meet accuracy requirement) 
Option 4c: MG activation request by the LMF can be similar to LocationMeasurementInfo (Rel-16 RRC MG request includes PRS time/frequency characteristics)
Firstly, option 4c only needs to be considered if there is no preconfigured MG. Otherwise, the information for MG request will be repeated for preconfigured MG. For us, the core part for MG request is which one to activate. Among those options, Option  4a is for LMF to recommend MG ID directly, Option 4b is to provide more assistance information (i.e., positioning requirement, latency, bandwidth that is needed to meet accuracy requirement) to help gNB choose a suitable MG.
Our preference is option 4b to determine which MG is activated by gNB. That is because we prefer similar signaling and request can be used for MG requests and PRS processing window requests, and MG/PRS processing windows can be flexibly selected based on UE configuration (such as BWP, serving cell, scheduling configuration). However, the LMF does not know the scheduling information of UE and the configuration of the serving cell and active BWP. So, directly recommending an MG or a PRS processing window is likely to be rejected or not the best solution for the current UE configuration.
In addition, the information of 4b also is beneficial for gNB to determine the priority of the PRS processing window.
So, we prefer that option 4b can be supported for MG request by NRPPa
Proposal 4: [bookmark: _Hlk95746590]
· Support a new requesting NRPPa signaling from LMF to request an MG or a PRS processing or to assist gNB to determine the use of MG or PRS processing window, including 
· The time/frequency characteristics (i.e., periodicity/offset information, and frequency layer information) of PRS 
· The location request information (i.e., positioning requirement, latency, bandwidth that needed to meet accuracy requirement) 
· Activated/deactivated indication
MG request mechanisms selection
In the RAN1#106bis-e meeting, two new mechanisms to request MG were introduced:
· Requested by UE via UL MAC CE
· Requested by LMF via an NRPPa message
With the above enhancement, the latency can be further reduced for DL positioning. However, for the MG requested by LMF, the UE is not aware of the procedure and may request another MG before the UE gets the MG configuration. To avoid duplicated MG request from both LMF and UE, in the section, we provided two ways to avoid the duplication
· Option 1: The LMF indicates UE whether the LMF requests MG by NRPPa
· When the LMF indicates that the LMF doesn’t request MG, the UE may request the MG by UL MAC CE or RRC message in implementation. Otherwise, the UE will start a timer, and the MG request will be transmitted by MAC CE or RRC if the MG activation message has not been received when a timer expires.
· Option 2: Guarantee the MG activation is not later than the time when the location request is received
· E.g. MG activation should be included in the lower layer location request information. That is, both MG activation and location request are controlled by gNB, and then the MG activation is not later than the time when the location request is received.
Proposal 5: [bookmark: _Hlk86855054]
· To select one of the following options for avoiding duplicated MG request from both LMF and UE
· The LMF indicates whether the LMF requests MG by NRPPa in the LPP RequestLocationInformation message.
· Guarantee the MG activation is not later than the time when the location request is received.
PRS measurement with MG-less enhancement
PRS processing window
	Agreement
At least the following parameters for PRS processing window from the gNB to the UE are supported.
0. Starting slot
0. Periodicity
0. Duration/length
0. 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
0. Processing type (associated with the corresponding UE capability 1A/1B/2)
0. Band/CC-ID as needed depending on each scenario on which the PRS processing window is applied
0. 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

RAN2 Agreements:
Proposal 7:	The PRS processing window configuration is provided via RRCReconfiguration message. Whether PRS processing window configuration is provided per BWP or not is up to RAN1 to decide.


Based on the RAN2 agreement [4], RAN2 has doubts about whether the window is per BWP. In RAN1’s understanding, the PRS configuration is per frequency layer. This means that no matter which BWP is, as long as it is associated with a PRS from a frequency layer, its windows configuration can be the same based on PRS configuration.
In addition, the feature of the PRS Processing window is per band. And if the configuration of PRS processing window needs to be indicated to LMF or recommended from LMF, per BWP or per CC is unreasonable since LMF doesn’t know the BWP or CC information, and that information is easily changed with timing. In this case, per frequency layer PRS processing window is more appropriate.
So, in our view, a processing window can be associated with one or more cells  (for example, if the PFL belongs to one cell, the processing window can be associated with one cell. And if the PFL spans multiple cells, the processing window can be associated with multiple cells) and each PRS processing window is associated with an ID.
But for PRS processing window activation and deactivation command, considering only the PRS within active BWP can be measured inside the PRS processing window, so, the activated window is only applied to the current active BWP, and the starting slot and SCS are relative to the cell and active BWP. 
Proposal 6: [bookmark: _Hlk95746706]
· PRS processing window configurations can be associated with one or more cells, and each PRS processing window is associated with an ID.
· PRS processing window activation and deactivation command are only applied to the current active BWP, and the starting slot and SCS are relative to the active BWP.
[bookmark: _Hlk86855107][bookmark: _Hlk83721461] Furthermore, we prefer to discuss the remaining parameters in the maintenance phase one by one. 
· Processing type: it is needed if multiple types have been supported for a band
· Band/CC-ID:  the CC-ID (s) can be used to indicate the association of the PRS process window and cell (s) considering the PRS is configured by PFL and the PRS processing window applies in active BWP
· The above cell and SCS information to determine where/when the PRS processing window is applied, in other words, the Starting slot and Periodicity is related to which cell and SCS
Therefore, we propose the PRS processing window as follows
Proposal 7: [bookmark: _Hlk95746725]
· Processing type is needed if multiple types (UE capability 1A/1B/2) per band for a UE are supported.
· CC-ID(s) are needed for indicating the association of the PRS process window and cell (s).
[bookmark: _Hlk86855115]DL PRS’s priority
Firstly, there are three options for PRS Priority is supported based on the following agreement [3]. If multiple options are supported for a band, the corresponding Priority option should be a parameter of the PRS process window and may be included in the requesting and activation signaling.
	Agreement
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.
0. Option 1: UE may indicates support of two priority states.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 2: UE may indicate support of three priority states
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
0. Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
0. State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 3: UE may indicate support of single priority state
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
Note: SSB is a separate issue.
 


In addition, if option 1 and option 2 are supported,  the priority state of PRS is about the PRS and other DL signal/channels within the PRS processing window. So, it is a PRS Process window-specific parameter. We propose the priority state indication as a parameter of the PRS processing window parameter.
Proposal 8: [bookmark: _Hlk95746746]
· The priority state indication of PRS for option 1 and option 2 can be included in the configuration of PRS processing window since it is used to indicate the PRS priority with other DL signal/channels within the PRS processing window.
PRS related conditions
	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
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.
0. Examples for the threshold: CP length, 50% of the OFDM symbol, 1ms
0. Other options can also be considered by RAN4
0. 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 


In the last RAN4 meeting, the issue has been discussed and no agreement has been reached. In our view, restricting synchronization dependent on UE capability to do sliding correlation in the time domain or FFT-based approach. Therefore, the threshold of Rx timing difference can be different for the two cases. 
For the FFT-based case, the threshold of Rx timing difference can be seen as the threshold of Rx timing difference which is used to guarantee the neighbor cells and serving cells are synchronized when the Rx timing difference between two cells is within the threshold. So, in the RAN1 perspective, the value can be the length of CP.
If the UE implementation is to do sliding correlation in the time domain, and PRS prioritization over all other DL signals/channels in all symbols inside the window(it is more like an MG window), in this case, we think all the PRS within the PRS processing window that from the serving cell or the non-serving cell can be measured. That is, the threshold of Rx timing difference can be 1ms.
So, in our view, one or multiple values can be supported based on the UE capability for the threshold of Rx timing difference
Proposal 9: [bookmark: _Hlk86855142]
· One or multiple values ( CP length, 50% of the OFDM symbol, 1ms) can be supported based on the UE capability for the threshold of Rx timing difference.
Capability
	 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.



There are three remaining issues for DL PRS’s priority and listed as follows
· Select between band and CC for capability 2  
· The additional impact of the reception of DL signalings/channels for the single beam receiving case in FR2
· The enhancement of PRS Processing capability 
For selection between band and CC for capability 2, our preference is only the DL signalings/channels from a certain carrier in the PRS symbols inside the PRS processing window are dropped if the DL PRS is configured to be a higher priority.
Proposal 10: [bookmark: _Hlk95746783]
· For capability 2, the DL signals/channels from certain DL CCs are affected if the DL PRS is determined to be higher priority.
For the single beam receiving case in FR2,  the reception of DL signalings/channels in FR2 will be impacted by PRS reception even with capability 1B considering UE needs to receive PRS based on neighboring cell QCL information and receive DL signalings/channels based on serving cell QCL information. But, if the UE priority capability is per band, and only a single beam is supported in FR2, the UE can directly indicate that capability1b is not supported. So, we don’t think additional enhancement for the case is needed, it is can be solved by UE capability reporting.
Proposal 11: [bookmark: _Hlk95747444]
· The additional enhancement for the single beam receiving in FR2 is not introduced in Rel -17 since it can be solved by UE directly indicating that capability 1B is not supported if only a single beam can be supported in FR2.
	Proposal 5.2.2-3 
· For PRS measurement inside the PRS processing window, consider one of the following processing optimization for latency reduction:
· Alt. 1
· During the first part of the window with duration of at least L-(T-N) msec, up to N msec of PRS symbols are expected to be buffered, where L is the duration of the PRS processing window.
· The UE is expected to be capable of reporting measurements derived on the PRS measured in the first window after T-N msec from the end of first part of the PRS processing window.
· UE is not expected to be configured a PRS processing window with duration smaller than T (i.e. L>T).
· Alt. 2
· 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 buffered.
· The UE is expected to be capable of reporting measurements derived on the PRS measured in the first window after T-N msec from the end of first part of the PRS processing window.
· FFS: whether it is allowed N+T >= Processing window
· Alt. 3 UE has to report its capability of PRS computation time (Tcompute) 
· A time span (Tspan) is calculated from an end of the latest DL PRS resource in the PRS processing window that is used for a location information report to the end of the PRS processing window 
· The value of Tspan is not expected to be smaller than the PRS computation time (Tcompute) .


For the enhancement of PRS Processing capability as above, we prefer not to introduce the enhancement in Rel-17.  For us,  Alt 1 and Alt 2, it only can be applied when the measured PRS(s) are concentrated on the first L-(T-N)  msec of the PRS processing window. It is too restrictive for the PRS distribution. That is, if the measured PRS(s) are not distributed on the first L-(T-N) msec, some PRS may not be measured so the accuracy requirement may not satisfied. Or the first sub-window (L-(T-N) msec) will no longer lead all measured PRS(s) can be concentrated on the first L-(T-N) msec, it may lead to longer time communication interruption.
In addition, if the PRS is really concentrated on the first smaller X msec, anyway, the UE and gNB know the location so that the appropriate PRS measurement window can be configured by gNB implementation.
Besides, in Rel-17 MG, there is no enhancement for splitting MG into two windows, so, we don’t think the enhancement for the PRS processing window is needed.
Proposal 12: [bookmark: _Hlk86855156]
· The processing optimization of the PRS processing window is not supported (e.g. no corresponding enhancement for splitting MG into two windows).
The pre-configured PRS processing window
	Agreement
Proposal 8:	A new DL MAC CE for PRS Processing Window activation and deactivation command is introduced 
Proposal 9:	The new DL MAC CE for PRS Processing Window activation and deactivation command includes at least the ID of the pre-configured PRS Processing Window configuration, at least in the case when multiple PRS Processing Windows can be configured
Proposal 10:	The UE behaviour related to the PRS Processing Window feature is captured in the MAC specification


Based on the RAN2 agreement in the RAN2 116-bis-e meeting [4], multiple PRS Processing Windows and activate by MAC CE has been supported. And according to the discussion in section 3.1, we prefer to provide PRS processing window can be associated with one or more cells on the PRS configuration, In our view, the remaining issue is the maximum number of PRS Processing Windows.
Similar to the maximum number of pre-configured MG, the typical PRS periodicity (ie, 160ms ) and flexible configuration for small latency is needed to be considered. So, we prefer the maximum number of PRS Processing Windows can be 16.
In addition, we would like to note the concurrent PRS processing window is not supported since CA is not supported for PRS measurement.
Proposal 13: [bookmark: _Hlk95747596]
· The maximum of PRS Processing Windows can be 16.
· The concurrent PRS processing window is not supported.
The relation between PRS processing window and on-demand PRS
The PRS processing window also can be reused for on-demand PRS, since start/end time also be supported by the majority for the on-demand PRS which is more like the parameter of the PRS processing window. For example, UE can provide parameters of PRS processing window in the on-demand PRS request information, which is used to indicate UE is expected to receive PRS within the window. In this case, the on-demand PRS can be configured relative to the PRS processing window. It is more beneficial for latency and reporting if on-demand PRS is configured/requested in the window.
Therefore, we propose:
Proposal 14: [bookmark: _Hlk83721528]
· Support on-demand PRS configured/requested in a PRS processing window.
lower beam sweeping factor
	LS R4-2202678
· RAN4 confirm that it is feasible to introduce a new UE capability on lower Rx beam sweeping factor (<8) to reduce the PRS measurement latency for FR2 positioning frequency layers. 
· 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
· The following Rx beam sweep numbers are supported for reduced Rx beam sweeping factor (<8) UE capability: {1, 2, 4, 6}. 
· RAN4 will further study whether UE needs to be configured by LMF to perform measurements with a reduced Rx beam sweeping factor.


Based on the LS from RAN4 [5], the lower Rx beam sweep numbers are {1, 2, 4, 6}. In addition, regarding whether UE needs to be configured by LMF to perform measurements with a reduced Rx beam sweeping factor, we prefer Rx beam sweeping factor is determined by UE itself. That is, the LMF can request lower Rx beam sweeping based on the requirement, but the UE can choose other Rx beam factors based on measurements.
Proposal 15: [bookmark: _Hlk95747650]
· The Rx beam sweeping factor is determined by UE itself.
Conclusion
In this contribution, we discuss latency reduction with the following proposals:
Proposal 1: 
· Confirm RAN2 agreement, MAC CE can be used to deactivate MG.
· UL MAC CE for positioning measurement gap deactivation request is supported
· DL MAC CE for positioning measurement gap deactivation is supported
· NRPPa for positioning measurement gap deactivation request is supported.
Proposal 2: 
· The maximum number of pre-configured MG is 16.
Proposal 3: 
· The time/frequency characteristics (i.e., periodicity/offset information, and frequency layer information) of PRS can be transmitted as assistance date for Pre-configured MG from LMF to the gNB side.
Proposal 4: 
· Support a new requesting NRPPa signaling from LMF to request an MG or a PRS processing or to assist gNB to determine the use of MG or PRS processing window, including 
· The time/frequency characteristics (i.e., periodicity/offset information, and frequency layer information) of PRS 
· The location request information (i.e., positioning requirement, latency, bandwidth that needed to meet accuracy requirement) 
· Activated/deactivated indication
Proposal 5: 
· To select one of the following options for avoiding duplicated MG request from both LMF and UE
· The LMF indicates whether the LMF requests MG by NRPPa in the LPP RequestLocationInformation message.
· Guarantee the MG activation is not later than the time when the location request is received.
Proposal 6: 
· PRS processing window configurations can be associated with one or more cells, and each PRS processing window is associated with an ID.
· PRS processing window activation and deactivation command are only applied to the current active BWP, and the starting slot and SCS are relative to the active BWP.
Proposal 7: 
· Processing type is needed if multiple types (UE capability 1A/1B/2) per band for a UE are supported.
· CC-ID(s) are needed for indicating the association of the PRS process window and cell (s).
Proposal 8: 
· The priority state indication of PRS for option 1 and option 2 can be included in the configuration of PRS processing window since it is used to indicate the PRS priority with other DL signal/channels within the PRS processing window.
Proposal 9: 
· One or multiple values ( CP length, 50% of the OFDM symbol, 1ms) can be supported based on the UE capability for the threshold of Rx timing difference.
Proposal 10: 
· For capability 2, the DL signals/channels from certain DL CCs are affected if the DL PRS is determined to be higher priority.
Proposal 11: 
· The additional enhancement for the single beam receiving in FR2 is not introduced in Rel -17 since it can be solved by UE directly indicating that capability 1B is not supported if only a single beam can be supported in FR2.
Proposal 12: 
· The processing optimization of the PRS processing window is not supported (e.g. no corresponding enhancement for splitting MG into two windows).
Proposal 13: 
· The maximum of PRS Processing Windows can be 16.
· The concurrent PRS processing window is not supported.
Proposal 14: 
· Support on-demand PRS configured/requested in a PRS processing window.
Proposal 15: 
· The Rx beam sweeping factor is determined by UE itself.
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Annex
[bookmark: _Hlk65070627]Table 5.2.3.1.2-1: 	Latency Components[5]
	Label
	Latency 
[ms]
	Description

	 Processing Latencies

	TUEProc-RRCReconf
	10
	RRC Reconfiguration processing

	TUEProc-RRCDLInfo
	5
	RRC DL information transfer 

	TUEProc-RRCULInfo
	2-5
	RRC UL information transfer

	TUEProc-RRCLocationMeas
	2-5
	RRC Location Measurement Indication

	TUEProc-LPPCapab
	10-20
	LPP Provide Capabilities

	TUEProc-LPPAssi
	10
	LPP Provide Assistance Data

	TUEProc-LPPLocationRe
	5
	LPP Request/Provide Location Information

	TUEProc-MAC-SRSAct
	1-3
	MAC-CE SRS Activation/Deactivation

	TgNBProc-RRC
	3
	RRC Processing

	TgNBProc-NRPPa
	3
	NRPPa Processing

	TgNBProc-NAS/LPP
	3
	NAS/LPP Processing

	TAMFProc
	3
	AMF Processing

	TLMFProc
	3
	LMF Processing

	Signalling Propagation Delays between Nodes

	TUE-gNB
	0-0.5
	

	TgNB-AMF
	3-10
	

	TAMF-LMF
	1-10
	

	TAMF-GMLC
	3-10
	

	Positioning Measurement Latencies

	TLMF-Calc
	2-30
	Position Calculation latency

	TDL-Meas
	88.5
	Estimated minimum DL PRS measurement time in Rel.16 can be 88.5ms depending on DL PRS configuration settings.

	TUL-Meas
	12
	SRS for positioning measurement time of 12 ms can be achieved under certain SRS for positioning configuration settings depending on the frame configuration.
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