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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN2#116 meeting, RAN2 discussed the definition and benefit of pre-configuration and made the following agreement. However, the spec impact is FFS. Besides, RAN2 further discussed whether the scheduled location needs to be provided to the UE/NG-RAN or not, which remains controversial.
Agreements:
Proposal 1: Assistance data can be (pre-)configured independently of any given LPP positioning session and thus can be reused across multiple positioning sessions.
Proposal 2: It is suggested to agree that in order to reduce positioning latency associated with signaling of assistance data (via both broadcast or dedicated signaling), pre-configured assistance data can be considered valid for usage across multiple LPP positioning sessions.
FFS spec impact from these proposals.
In RAN1#107 meeting, RAN1 made some agreements regarding the pre-configured measurement gap and PRS processing window and LS to RAN2 in R2-2200074 [1] and R2-2200089 [2].
In this contribution, we further discuss the mechanisms to enhance the positioning latency, including:
-	Pre-configured assistance data
-	Scheduled Location
-	UE capability storage
-	Pre-configured measurement gap
-	PRS processing window
2. Discussion
2.1 Pre-configured assistance data
Based on email discussion [3], RAN2 agreed on the definition of pre-configured assistance data as follows but did not capture it in the stage 2 spec.
	Pre-configured assistance data (distinct from “pre-defined configuration” as discussed for on-demand PRS) refers to the DL-PRS assistance data (with associated validity criteria) that can be provided to the UE (before or during an ongoing LPP positioning session), to be then utilized for potential positioning measurements at a future time (e.g. for deferred MT-LR).  FFS whether to capture this in a spec.


The opponents argued that pre-configured assistance data was no different from regular assistance data from a stage 3 perspective. Pre-configured assistance data is simply another description of regular assistance data, i.e. assistance data that are configured before there is an ongoing LPP positioning session. However, without stage 3 enhancement, the pre-configured assistance data cannot reduce the latency effectively if the target UE is in the mobile state. For instance, if both the LMF and the target UE consider the previously configured regular assistance data to be valid as pre-configured assistance data, the possible procedure is:
1. The LMF configures the regular assistance data to the UE as pre-configured assistance data before the UE performs measurement.
2. The UE moves to another area and it may barely or even cannot detect the PRS in the assistance data.
3. When the UE needs to perform measurement (e.g., an event detected in deferred MT-LR), the UE finds it cannot measure enough PRS signals to derive the location.
4. The UE sends the providelocationinformation message indicating that location error is detected and the failure cause can be measurements are not available.
5. The LMF reconfigures the assistance data.
As can be seen from the above procedure, the total latency is even greater than that without pre-configuration. Therefore, we have the following observation:
Observation 1: Without stage 3 enhancement, the pre-configured assistance data cannot reduce the latency effectively if the target UE is in the mobile state.
To support mobility, the pre-configured assistance data may include a list of PRS configurations with the different validity areas. For instance, in Figure 1, the PRS configuration (i.e. list 1) of TRP1~3 is valid in Area 1 and the PRS configuration (i.e. list 2) of TRP 4~6 is valid in Area 2. When the target UE is served by TRP1, the PRS configuration in list 1 is valid for the target UE to measure. After the target UE moves from Area1 to Area 2 and is served by TRP4, the UE can measure PRS configuration in list 2. With this, the configuration of PRS of different areas can be pre-configured to the target UE at once, hence the overall latency is further reduced.
[image: ]
Figure 1 pre-configured assistance data with a list of available PRS configurations
Proposal 1: To support mobility, the pre-configured assistance data shall be associated with a validity area, which is a list of cells that the target UE may camp on.
Meanwhile, taking the pos SIB as a reference, the pre-configured assistance data shall be associated with a validity timer.
	AssistanceDataSIBelement-r15 ::= SEQUENCE {
	valueTag-r15						INTEGER (0..63)					OPTIONAL, -- Need OP
	expirationTime-r15					UTCTime							OPTIONAL, -- Need OP
	cipheringKeyData-r15				CipheringKeyData-r15 			OPTIONAL, -- Need OP
	segmentationInfo-r15				SegmentationInfo-r15			OPTIONAL, -- Need OP
[bookmark: _Hlk506164787]	assistanceDataElement-r15			OCTET STRING,
	...
}


The intention to introduce the validity timer includes:
· The UE should not hold the pre-configuration all the time in case it arrives at another area where the PRS ID (ranges from 0 to 255) is the same while the PRS configuration is different. In this case, the LMF may correlate the measurements report with incorrect TRPs.
· The gNB may modify or stop the PRS transmission at a future time due to RAN overload or indicated by the OAM, which means the pre-configured assistance data is valid in a specific duration.
Proposal 2: The pre-configured assistance data shall be associated with a validity timer.
When the UE moves to an area that is outside the validity area or the validity timer expires, the UE shall stop using the pre-configured assistance data for positioning and request new assistance data from LMF. Furthermore, it may release the pre-configured assistance data when the validity timer expires.
Proposal 3: The UE shall request new assistance data when no pre-configured assistance data is valid.
Proposal 4: The UE shall release the pre-configured assistance data when the validity timer expires.
With the above stage 3 spec change for pre-configured assistance data, we propose:
Proposal 5: Capture the agreed definition of pre-configured assistance data in stage 2 spec to show the difference with regular assistance data.
If the normal configuration and pre-configuration can be configured to the UE concurrently, one new question is how to address the coexistence of normal configuration and pre-configuration, especially about the priority of the configuration and pre-configuration.
	TS38.214
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 dl-PRS-IDs of the frequency layer are sorted according to priority;
-	Up to 2 DL PRS resource sets per dl-PRS-ID of the frequency layer are sorted according to priority.


We assume that the question can be solved by the following alternatives:
· Alt1: left to LMF implementation to configure either configuration or pre-configuration, the previous one is overwritten by the new one.
· Alt2: when the UE has both normal configuration and pre-configuration, the UE only performs the measurement based on the normal configuration. Meanwhile, the UE shall store and utilize the pre-configuration when the normal one is released.
Proposal 6: RAN2 to discuss how to solve the coexistence of normal configuration and pre-configuration.
· Alt1: left to LMF implementation to configure either configuration or pre-configuration, the previous one is overwritten by the new one.
· Alt2: when the UE has both normal configuration and pre-configuration, the UE only performs the measurement based on the normal configuration. Meanwhile, the UE shall store and utilize the pre-configuration when the normal one is released.
In the [Post116-e][611][POS] discussion, there was no consensus on whether to capture the pre-configured assistance in the scheduled location procedure. In our understanding, the pre-configuration of assistance data is beneficial when the position of the target UE is to be requested at a future time. In this case, the pre-configuration of assistance provision from LMF to UE can be triggered in limited scenarios, including the scheduled location and deferred MT-LR. 
For the location request with scheduled location time, the procedure of pre-configuration of assistance is illustrated in figure 2.


Figure 2 Pre-configuration of assistance data for location request with scheduled location time
The above procedure can be reflected in the change of stage 2 spec as follows in section 7.3.2:
	[bookmark: _Hlk87885194]2.	The LMF may obtain location related information from the UE and/or from the serving NG-RAN Node. In the former case, the LMF instigates one or more LPP procedures to transfer UE positioning capabilities, provide assistance data to the UE and/or obtain location information from the UE. The UE may also instigate one or more LPP procedures after the first LPP message is received from the LMF (e.g., to request assistance data from the LMF). If a scheduled location time is provided in step 1, an LMF may execute the preparation phase (e.g. obtaining capabilities, providing (pre-configured) assistance data) before the scheduled location time T and schedule location measurements to occur at or near to the scheduled location time. The LPP procedures to transfer UE LPP positioning capabilities may be skipped if the LMF already obtained the UE positioning capabilities from the AMF in step 1.


Proposal 7: Capture the pre-configured assistance data in stage 2 procedure for scheduled location.
For deferred MT-LR, the procedure of pre-configuration of assistance is illustrated in figure 3.


Figure 3 Pre-configuration of assistance data for deferred MT-LR
In step 15, the LMF is aware of the following periodic or event-triggered location requests at a future time, the assistance data can be pre-configured during the LPP procedures to obtain the first location of target UE.
In step 27, when the pre-configured assistance data turn invalid, the UE may further request a new pre-configuration of assistance data.
The above procedure can be reflected in the change of stage 2 spec as follows in section 7.3.3:
	1.	The UE sends a supplementary services event report message to the LMF as described in TS 24.571 [41] which is transferred via the serving AMF and is delivered to the LMF using an Namf_Communication_N1MessageNotify service operation. The event report may indicate the type of event being reported and may include an embedded positioning message which includes any location measurements or location estimate based on (pre-configured) assistance data.
2.	If LMF determines no positioning procedure is needed, steps 3 and 4 are skipped.
3.	The LMF may utilize any location information received in step 1. The LMF may also retrieve location related information from the UE and/or from the serving NG-RAN Node. In the former case, the LMF instigates one or more LPP procedures to provide (pre-configured) assistance data to the UE and/or obtain location information from the UE. The UE may also instigate one or more LPP procedures after the first LPP message is received from the LMF (e.g., to request assistance data from the LMF).


Proposal 8: Capture the pre-configured assistance data in stage 2 procedure for deferred MT-LR.
2.2 Scheduled Location
In RAN2#115 meeting, RAN2 discussed the benefit of scheduled location and replied LS [4] to SA2 to confirm that a scheduled location time would allow the latency for obtaining and reporting the location of a target device to be reduced by the duration of the location preparation phase. However, there was no consensus on whether the scheduled location time should be provided to the NG-RAN node and/or UE. In summary, there are two options:
· Option 1: The scheduled location time does not need to be indicated to the UE or NG-RAN, since the LMF can implicitly trigger the positioning procedures at or close to it. Therefore, it is transparent to UE/NG-RAN stage-3 positioning procedures.
· Option 2: Latency reduction can be accomplished by sending the scheduled location time T to the UEs and TRPs to trigger measurements at or close to it. Therefore, LPP and/or NRPPa signaling needs to be updated to indicate this information.
In [AT115-e][612][POS] discussion [5], 8 in 13 companies chose option 1. As one of the proponents of option 1, we think a few enhancements have been introduced in R17 to enable measurement time to be close to the scheduled location time.
· For DL positioning, RAN1 introduced pre-configuration of MG, the processing window, and finer granularity of response time to ensure the UE can perform the PRS measurement in a short time.
· For UL positioning, RAN3 introduced the response time to request the gNB to return the corresponding measurement results within the indicated time.
The above enhancement can fulfill the requirement from SA2 to perform the location measurement close to the scheduled location time. Therefore, no further enhancements are required and it is up to LMF implementation to ensure the measurements are at or close to the scheduled location time.
Observation 2: A few enhancements have been introduced in R17 to enable measurement time to be close to the scheduled location time, including:
· pre-configuration of MG
· processing window
· finer granularity of response time in LPP
· introducing response time in NRPPa
Proposal 9: The scheduled location time is transparent to UE/NG-RAN, how to ensure the measurements at or close to the scheduled location time is up to LMF implementation.
Proposal 10: LS to SA2 informing them observation 2 and proposal 8, and requesting feedback in case they have any concerns.
2.3 UE capability storage
In SA2#147 meeting, the CR [6] is approved about UE positioning capability storage in AMF. Based on the following description, the LMF shall send the UE positioning capability to AMF if the UE capability includes an indication that the capability is non-variable and not previously received from AMF.
	The service operation may also include the UE Positioning Capability if the UE Positioning Capability is received in step 5 including an indication that the capabilities are non-variable and not received from AMF in step 4.


Therefore, RAN2 may decide whether the non-variable indication should be included in the ProvideCapabilities message or not. In our understanding, both the UE and LMF have a common understanding of which capability is variable, e.g., the srs-PosResourceConfigCA-BandList is provided for the current configured CA band combination.
Proposal 11: No need to include an indication in the LPP indicating whether the UE capabilities are variable or not.
2.4 Pre-configured measurement gap
[bookmark: _Hlk85752109]The RRC location measurement indication procedure is used by the UE to request MG for NR DL-PRS measurements.


Figure 4 RRC location measurement indication procedure
If the UE requires measurement gaps for performing the requested location measurements while measurement gaps are either not configured or not sufficient, the UE sends an RRC Location Measurement Indication message to the serving gNB. When the UE has completed the location procedures which required measurement gaps, the UE sends another RRC Location Measurement Indication message to the serving gNB to stop the measurement gap.
To reduce the latency, the pre-configured measurement gap scheme was discussed. RAN1 agreed on MG activation request to the gNB by the LMF in RAN1#106bis-e.
	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 (via UCI or 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


RAN1#107-e reached the following agreement on PRS measurement with pre-configuration of MG(s) and MG activation request by UE.
	Agreement
Preconfiguration of MG(s) in RRC is supported from RAN1 perspective.
0. Each MG in the preconfiguration is associated with an ID
0. 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
0. Send an LS to RAN2 and RAN3


From the above, two new mechanisms to request MG were introduced in RAN1:
· Requested by UE via UL MAC CE
· Requested by LMF via an NRPPa message
To reduce the latency, the pre-configuration needs to occur before the location request arrives at UE. Otherwise, no latency reduction can be achieved.
Observation 3: The pre-configured measurement gaps need to be sent to the UE before the location request arrives at the UE. 
However, how the gNB determines the pre-configured measurement gap should be clarified at the beginning. The gNB is not aware of which UE will perform DL-PRS measurement, thus the pre-MG will not properly be allocated. In the RRC location measurement indication procedure, the UE sends some assistance data to assist the gNB to determine the corresponding matched gap configuration. Based on the same consideration, the LMF can send some essential information to the gNB to let the serving gNB knows in advance the time/frequency domain characteristics of PRS to be measured. And then the pre-configured MG configuration can be generated by gNB appropriately.
Based on the above analysis, we suppose that the overall procedure is as below:


Figure 5 pre-configured MG procedure
1. The LMF sends the assistance information to gNB via NRPPa message to help with the pre-configured MG configuration. The NRPPa message can be UE associated or non-UE associated.
[bookmark: _Hlk92746679]2. The gNB determines the pre-configured MG configuration based on the assistance data and configures it to the UE. If the NRPPa message received in step 1 is UE associated, the pre-configuration is configured to the target UE identified by the RAN UE NGAP ID. Otherwise, the pre-configuration is configured to the UE with potential positioning requirements and left to gNB implementation.
3a. For LMF initiated MG request, the LMF sends an NRPPa message to gNB including the PRS measurement characteristics.
3b. For UE initiated MG activation, the UE sends MAC CE to gNB to activate the pre-configured MG(s).
4. The gNB determines to configure a new measurement gap or activate the pre-configured measurement gap by the implementation.
5. The gNB then activates the MG(s) via DL MAC CE.
Proposal 12: Capture the above procedure of pre-configured MG to stage 2 spec.
For the assistance information to determine the pre-configured MG in step 1, the gap parameters of pre-configuration need to try to align with the potential PRS configuration as possible, e.g., try to let potential PRS fall into gap duration. The LMF has each TRP’s PRS configuration information and determines the PRS configuration according to positioning QoS. The LMF can send the PRS configurations of related TRP to gNB in advance to assist the gNB to determine the pre-configuration parameters. The PRS configuration includes the time/frequency characteristics of PRS, i.e., periodicity/offset for time-domain per frequency layer. 
For the LMF initiated MG request in step 3a, the LMF can send the PRS measurement characteristics and the QoS of positioning to the gNB to activate the pre-configured MG.
As the NRPPa is in RAN3 scope, we propose:
Proposal 13: LS to RAN3 to specify the NRPPa message including the assistance data from LMF to gNB to help with the pre-configured MG configuration.
· the time/frequency characteristics of PRS of related TRPs
Proposal 14: LS to RAN3 to specify the NRPPa message including the PRS measurement characteristics from LMF to gNB to request MG.
· the time/frequency characteristics of PRS of related TRPs
· the required QoS of positioning
As to the LMF initiated MG request, the UE is not aware of the procedure and may request for another MG before the UE gets the MG configuration. To avoid duplicated MG request from both LMF and UE, the LMF shall indicate to UE whether the LMF will help to request MG when LMF send the LPP RequestLocationInformation message to the UE. If the LMF indicates that the LMF will not help to request MG, the UE may request the MG by UL MAC CE or RRC message in implementation.
Proposal 15: The LMF should indicate whether the LMF will help to request MG when LMF sends the LPP RequestLocationInformation message to the UE.
For the pre-configured MG in step 2b, in our understanding, similar to normal measurement gap, a list of pre-configured MGs could be added to MeasGapConfig and each pre-configured MG is associated with an ID. For example:

MeasGapConfig ::=                   SEQUENCE {
    gapFR2                   SetupRelease { GapConfig }            OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1                   SetupRelease { GapConfig }         OPTIONAL,   -- Need M
gapUE                    SetupRelease { GapConfig }          OPTIONAL    -- Need M
    ]],
    [[
    preconfiguredGap         SetupRelease { PreconfiguredGapList }         OPTIONAL   -- Need M
    ]]
}

PreconfiguredGapList ::=  SEQUENCE (SIZE (1..maxNrofPreconfiguredGap)) OF PreconfiguredGapConfig
PreconfiguredGapConfig ::=                       SEQUENCE {
[bookmark: _GoBack]    preconfiguredGapID                  INTEGER (1.. maxNrofPreconfiguredGap),
    preconfiguredGapState               ENUMERATED {activated}             OPTIONAL,
preconfiguredGap     ::=      CHOICE {
    gapFR2                     GapConfig,
    gapFR1                     GapConfig,
    gapUE                      GapConfig,
    res                        NULL
}
}
Proposal 16: Introduce the pre-configuration signaling of measurement gaps in MeasConfig.
· Introduce a list of pre-configured MGs in MeasGapConfig
· Each pre-configured MG is associated with a preconfiguredGapID
· The initial status of each pre-configured MG: activated or not
If the pre-configuration of measurement gaps is sent to the UE before the location request arrives, it is possible that the pre-configuration does not suit for the actual PRS configuration. In this case, we think that the UE should be allowed to use the legacy RRC location measurement indication procedure to request the gap, especially when the positioning delay is not critical. 
Proposal 17: Allow UE to use the legacy RRC location measurement indication procedure to request the gap even when pre-configured measurement gaps are provided to the UE in case, e.g., the (part of) PRSs do not fall into the gap duration.
If the gap pre-configuration scheme is introduced for the location feature, one question is whether the scheme is restricted to only the scenario, i.e. whether the UE can only send the UL MAC CE to activate the pre-configured gap after receiving the RequestLocationInformation message? Can the UE request to activate the pre-configured gap for other purposes, e.g., RRM measurement? 
Proposal 18: RAN2 to discuss whether the UL MAC CE activation of the pre-configured gap is used only for positioning scenario, or also for other purposes, e.g., RRM measurement. 
2.5 PRS processing window
To reduce the positioning delay, one approach is allowing the UE to perform the positioning measurement out of the measurement gap. For this purpose, RAN1 introduced PRS processing window and UE can process PRS and receive data (e.g., PDCCH/PDSCH/CSI-RS reception) in a configured PRS processing window.
RAN1 discussed the PRS priority in the last meeting and made the following agreements:
	Agreement
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.
· Option 1: UE may indicates support of two priority states.
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 2: UE may indicate support of three priority states
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 3: UE may indicate support of single priority state
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
Note: SSB is a separate issue.

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

Agreement
The priority of PRS for UE supporting two priority states and three priority states can at least be indicated in RRC.
Agreement
For capability 1A as per working assumption made in RAN1#106-e, the DL signalings/channels in a per UE fashion (i.e. both across NR & LTE) inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.
For capability 1B as per working assumption made in RAN1#106-e, only the DL signalings/channels from a certain band inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

	Working assumption:
Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.
· Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 
· Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 
· Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected. 
· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected. 
· FFS: band or CC
· Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window 
· A UE shall be able to declare a PRS processing capability outside MG. 
· FFS: Details of capability signalling (e.g., per UE or per band, etc.)



Agreement
PRS processing window request to the gNB by the LMF is supported from RAN1 perspective.
· It is up to RAN3 to design the necessary information to be transferred in the NRPPa message.
· Note: It is up to gNB to determine the usage of measurement gap or PRS processing window
· Include it in the LS to RAN2 and RAN3.
Agreement
For PRS processing window configuration and indication, at least the following mechanism is supported
· RRC (pre-)configuration for PRS processing window configuration and DL MAC CE activation for PRS processing window, respectively.
Include it in the LS to RAN2 and request RAN2 to decide whether DL MAC CE is feasible for this indication.


In our understanding, the PRS processing window is similar to the measurement gap. The main difference is: the UE still needs to receive the data transmission in the PRS processing window. To reduce the positioning delay, we suggest that the detail schemes for the pre-configured gap are also applied to PRS priority, e.g., pre-configuration, DL MAC CE activation. It is up to gNB implementation to determine the pre-configuration and activation of the measurement gap and/or PRS processing window


Figure 6 pre-configured MG and processing window
Proposal 19: The detail schemes for the pre-configured gap are also applied to the PRS processing window, e.g., pre-configuration, DL MAC CE activation.

3. Conclusion
Pre-configured assistance data
Observation 1: Without stage 3 enhancement, the pre-configured assistance data cannot reduce the latency effectively if the target UE is in the mobile state.
Proposal 1: To support mobility, the pre-configured assistance data shall be associated with a validity area, which is a list of cells that the target UE may camp on.
Proposal 2: The pre-configured assistance data shall be associated with a validity timer.
Proposal 3: The UE shall request new assistance data when no pre-configured assistance data is valid.
Proposal 4: The UE shall release the pre-configured assistance data when the validity timer expires.
Proposal 5: Capture the agreed definition of pre-configured assistance data in stage 2 spec to show the difference with regular assistance data.
Proposal 6: RAN2 to discuss how to solve the coexistence of normal configuration and pre-configuration.
· Alt1: left to LMF implementation to configure either configuration or pre-configuration, the previous one is overwritten by the new one.
· Alt2: when the UE has both normal configuration and pre-configuration, the UE only performs the measurement based on the normal configuration. Meanwhile, the UE shall store and utilize the pre-configuration when the normal one is released.
Proposal 7: Capture the pre-configured assistance data in stage 2 procedure for scheduled location.
Proposal 8: Capture the pre-configured assistance data in stage 2 procedure for deferred MT-LR.

Scheduled location
Observation 2: A few enhancements have been introduced in R17 to enable measurement time to be close to the scheduled location time, including:
· pre-configuration of MG
· processing window
· finer granularity of response time in LPP
· introducing response time in NRPPa
Proposal 9: The scheduled location time is transparent to UE/NG-RAN, how to ensure the measurements at or close to the scheduled location time is up to LMF implementation.
Proposal 10: LS to SA2 informing them observation 2 and proposal 8, and requesting feedback in case they have any concerns.

UE capability storage
Proposal 11: No need to include an indication in the LPP indicating whether the UE capabilities are variable or not.

Pre-configured measurement gap
Observation 3: The pre-configured measurement gaps need to be sent to the UE before the location request arrives at the UE. 
Proposal 12: Capture the above procedure of pre-configured MG to stage 2 spec.
Proposal 13: LS to RAN3 to specify the NRPPa message including the assistance data from LMF to gNB to help with the pre-configured MG configuration.
· the time/frequency characteristics of PRS of related TRPs
Proposal 14: LS to RAN3 to specify the NRPPa message including the PRS measurement characteristics from LMF to gNB to request MG.
· the time/frequency characteristics of PRS of related TRPs
· the required QoS of positioning
Proposal 15: The LMF should indicate whether the LMF will help to request MG when LMF sends the LPP RequestLocationInformation message to the UE.
Proposal 16: Introduce the pre-configuration signaling of measurement gaps in MeasConfig.
· Introduce a list of pre-configured MGs in MeasGapConfig
· Each pre-configured MG is associated with a preconfiguredGapID
· The initial status of each pre-configured MG: activated or not
Proposal 17: Allow UE to use the legacy RRC location measurement indication procedure to request the gap even when pre-configured measurement gaps are provided to the UE in case, e.g., the (part of) PRSs do not fall into the gap duration.
Proposal 18: RAN2 to discuss whether the UL MAC CE activation of the pre-configured gap is used only for positioning scenario, or also for other purposes, e.g., RRM measurement.

PRS processing window
Proposal 19: The detail schemes for the pre-configured gap are also applied to the PRS processing window, e.g., pre-configuration, DL MAC CE activation.
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