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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN2#115 meeting, RAN2 discussed the LS from SA2 in R2-2106968 [1] and provided LS reply in 
R2-2108958 [2] as follows. However, whether the scheduled location time T should be forwarded to UE/NG-RAN has not been decided yet.
	RAN2 would like to thank SA2 for the answers in Response LS on Scheduling Location in Advance to reduce Latency.
Regarding the question posed in the LS from SA2:
· Question A: in order to get a clear view from RAN WG, SA2 sincerely ask RAN2 to investigate whether Scheduled Location Time could help the reduction of the LCS latency.
Answer from RAN2:
RAN2 understand that this is for a use case where a LCS Client that is requesting the location of a target UE knows a time T at which the location should be obtained. In such cases, the scheduled location time T 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 which allows a reduction of latency. But the scheduled location time does not allow further latency reduction during the location execution phase. 


In RAN1#106bis-e meeting, the following agreement were reached regarding new mechanism of MG activation request for the purpose of positioning.
	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)
· Option 1: by LMF (via an NRPPa message)
· Note: This is transparent to the UE


In RAN2#115-e meeting, the following agreements were reached regarding the pre-configuration of assistance data.
Agreement:
Proposal 3:	Regarding the validity conditions/criteria associated with pre-configured assistance data, consider at least the following options:
	Option A: Based on a validity area (e.g. a list of cells)
	Option B: Based on a (configured) validity timer or a numerical limit on number of times it is utilized
	Option C: Based on explicit modification or release from the LMF/NG-RAN
	Option D: Based on the UE’s current location and/or the time
In RAN1#105-e meeting, the following agreement were reached regarding enhancement on the granularity of location response time to improve latency for DL and DL+UL methods.
	Agreement:
Send an LS to RAN2 informing that
· From RAN1 perspective, it is beneficial to support a finer granularity for location response time in order to reduce latency. 
· RAN2 is requested to check if it can be supported and design the signaling details if supported.
ACTION: 	RAN1 respectfully request RAN2 to check if it can be supported and design the signaling details if supported.


In this contribution, we further discuss the mechanisms to enhance the positioning latency, including:
-	Scheduled Location Time
-	new mechanism of MG activation request
-	pre-configuration of assistance data 
-	finer granularity of location response time
2. Discussion
2.1 Scheduled Location Time
The overall location procedure with the scheduling location in advance is split into two phases: 
· Location preparation phase, where the location related request can be sent by an LCS client, AF or UE to request the location of a UE, including a scheduled time in the future where the location may need to be determined.
· Location execution phase, where the NG-RAN and/or UE perform measurements to determine the location at or close to the scheduled time.


Figure 1 Location procedure using scheduled location time
In the LS [1] from SA2, the scheduling location time is defined as a future global time, and a location estimate returned to an LCS Client for a scheduled location time can be treated by the LCS Client as an estimate of the location of the UE at the scheduled location time. However, it is difficult to obtain the location result at a certain time in RAN side considering multi-TRP measurement across multiple occasions and each occasion measurement also carries a different timestamp. 
	Answer 1: SA2 agrees the definition of Scheduled Location Time is a future global time (e.g. UTC) at which a UE is to be located. It is used by an LMF to determine the time to trigger positioning procedures, as defined in clause 6.11, TS 23.273. A location estimate returned to an LCS Client for a scheduled location time can be treated by the LCS Client as an estimate of the location of the UE at the scheduled location time.
Answer 3: It is SA2’s understanding that the scheduled location time T is a UTC time. However, the actual format of parameter T is under Stage-3’s remit.


In RAN2#115 meeting, different companies’ view on scheduled location time were summarized in [3], the majority (8 in 13) thought that the scheduled location time is transparent to UE/NG-RAN and no impact on stage-3 positioning procedures. On the contrary, the others held the view there are some spec impact with the following Options:
· Option 1: Providing the scheduled location time (with uncertainty/measurement window) to the UE/TRPs would allow an LMF to more reliably control/trigger the UE and TRP measurements at or close to the scheduled location time.”
· Option 2: Reusing the LPP responseTime for UE measurement and add a new field similar to responseTime in the LPP spec to the NRPPa spec for the gNB measurement.
For Option 1, the timing of performing measurement is regarded as the scheduled location time, which is difficult to achieve since it requires PRS to be transmitted in any scheduled location time. In this case, the effective latency can be further reduced as it excludes the duration of the measurement gap configuration. As a cost, some potential enhancements need to be introduced:
· The scheduled location time should be defined in LPP or NRPPa and transmitted to UE or gNB;
· The UE need to request MG or initial on-demand PRS before scheduled location time;
· Enhanced procedures may be needed for the R16 PRS measurement or on-demand PRS measurement.
For Option 2, LMF can send the measurement request to RAN nodes at a time slightly before Scheduled Location Time and RAN nodes would not wait when the measurement request is received. It is feasible to realize the proposed functionality from SA2 and has not specification impacts. 
As the proponent that the scheduled location time is transparent to UE/NG-RAN, we think the scheduled location time can be defined in relation to the reception of a measurement request message:
· For UE based and UE assisted location, the timing of UE receiving LPP RequestLocationInformation can be seen as the scheduled location time;
· For NG-RAN node assisted location, the timing of NG-RAN node receiving NRPPa MEASUREMENT REQUEST can be seen as the scheduled location time
The above mechanism can fulfill the requirement from SA2 to perform the location measurement close to the scheduled location time and has no specification impact, which is up to LMF implementation to decide when to send out the measurement request.
Meanwhile, SA2 suppose RAN WGs to decide whether it may be useful to send the scheduled location time to NG-RAN node and the UE in order to trigger measurements at or close to the scheduled location time. 
	Answer 2: Some companies in SA2 think the Scheduled Location Time should not be sent to NG-RAN and UE. Other companies believe RAN WGs should decide whether it may be useful to send the Scheduled Location Time to NG-RAN and the UE in order to trigger measurements at or close to the scheduled location time.


Proposal 1: Agree to the working assumption: the scheduled location time is transparent to UE/NG-RAN, how to ensure the measurements to determine the location at or close to the scheduled time is up to LMF implementation.
Proposal 2: LS to SA2 informing them of the above working assumption and requesting feedback in case they have any concern.
2.2 New mechanism of MG activation request
[bookmark: _Hlk85752109]The RRC location measurement indication procedure is used by the UE to request MG for NR DL-PRS measurements.


Figure 1 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.
In addition to the above mechanism, two new mechanism to request MG were introduced in last RAN1 meeting:
· 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 for another MG before the UE get the MG configuration. To avoid duplicated MG request from both LMF and UE, the LMF shall provide an indication to UE whether the LMF will help to request MG when LMF send the LPP RequestLocationInformation message to the UE.
When the LMF indicate that the LMF will not help to request MG, the UE may request the MG by UL MAC CE or RRC message in implementation.
[bookmark: _GoBack]Proposal 3: The LMF should indicate whether the LMF will help to request MG when LMF sends the LPP RequestLocationInformation message to the UE.
2.3 Pre-configuration of assistance data
In RAN2#114 meeting, the pre-configuration of assistance data was agreed to be introduced to reduce the latency of assistance data transfer. However, the use case of pre-configure the assistance data is still not clear.
For the legacy immediate location request, the assistance data are configured to the UE when the UE need to perform location measurement within a short time period. For these scenarios, the assistance data cannot pre-configured to UE since the UE is not always expected to be located.
The pre-configuration of assistance data is beneficial when position of the target UE is to be requested at some future time (or times). In this case, the pre-configuration of assistance can be supported at limited scenarios. 
For deferred MT-LR, the procedure of pre-configuration of assistance are as follows.


Figure 2 Pre-configuration of assistance data for deferred MT-LR
In step 15, the LMF is aware of the following periodic or event-triggered location request at some 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 turns invalid, the UE may further request a new pre-configuration of assistance data.
Proposal 4 The pre-configuration of assistance data is applicable for the deferred MT-LR.
For the location request with scheduled location time, the procedure of pre-configuration of assistance are illustrated as follows.


Figure 3 Pre-configuration of assistance data for location request with scheduled location time
The discussion of location request with scheduled location time is still ongoing. Assuming the scheduled location time is supported, the pre-configured assistance data is applicable as well.
Proposal 5: The pre-configuration of assistance data is applicable for location requests with scheduled location time.
2.4 Finer granularity for location response time
In RAN2#115-e, RAN2 discussed the issue of finer granularity for response time in LPP and reached the conclusion that RAN2 can signal the finer granularity. However, the consensus was not reached on the specific granularity.
The response time in the QoS filed of RequestLocationInformation is as follows. 
	ResponseTime ::= SEQUENCE {
	time								INTEGER (1..128),
	...,	
	[[	responseTimeEarlyFix-r12		INTEGER (1..128)		OPTIONAL		-- Need ON
	]],
	[[	unit-r15				ENUMERATED { ten-seconds, ... }	OPTIONAL		-- Need ON
	]]


The time indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation.
The unit indicates the unit of the time and responseTimeEarlyFix fields. Enumerated value 'ten-seconds' corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second. 
As analyzed in [2], for the DL positioning, the total latency between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation is 128.5~180 ms. It’s apparently that the current time unit cannot fit in with the actual latency, which should be finer to sub-second, e.g. ten-millisecondes.
Proposal 6: Introduce finer granularity of unit in ResponseTime as ten-millisecondes.
3. Conclusion
Based on the discussion, we propose the following:
Proposal 1: Agree to the working assumption: the scheduled location time is transparent to UE/NG-RAN, how to ensure the measurements to determine the location at or close to the scheduled time is up to LMF implementation.
Proposal 2: LS to SA2 informing them of the above working assumption and requesting feedback in case they have any concern.

Proposal 3: The LMF should indicate whether the LMF will help to request MG when LMF sends the LPP RequestLocationInformation message to the UE.
Proposal 4: The pre-configuration of assistance data is applicable for the deferred MT-LR.
Proposal 5: The pre-configuration of assistance data is applicable for location requests with scheduled location time.
Proposal 6: Introduce finer granularity of unit in ResponseTime as ten-millisecondes.
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