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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN2#113bis meeting, RAN2 discussed the SA2 incoming LS in R2-2102665 [1] and provided some questions for clarification in R2-2104420 [2]. The LS reply S2-2105122 [3] from SA2 is as follows:
	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. 
ACTION: 	SA2 kindly asks RAN2 to take the above information into account and provide answers to Question A.


In this contribution, we analyze how scheduled location time works for latency reduction and discuss the specification impact from RAN2 perspective.
2. Discussion
2.1 Latency reduction analysis
In the LS from SA2[1], 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 2 Location procedure using scheduled location time
RAN2 analyzed the overall latency in TR 38.857 [4] and the Latency performance analysis for UE assisted DL positioning is as follows.
Table 1: Latency performance analysis for UE assisted DL-positioning
	Step
	Delay Value [ms]

	Step 1 LPP Request Capabilities
	18-34.5

	Step 2 LPP Provide Capabilities
	25-54.5

	Step 3 LPP Provide Assistance Data
	28-44.5

	Step 4 LPP Request Location Information
	23-39.5

	Step 5 RRC Location Measurement Indication
	5-8.5

	Step 6 RRC Measurement Gap configuration
	13-13.5

	Step 7 DL PRS measurement
	88.5

	Step 8 LPP Provide Location Information
	20-39.5

	Step 9 LMF calculation
	2-30

	Total values
	222.5-353


For the procedure with scheduling location in advance, if the effective latency equals the duration of the location execution phase (step 5 to step 9) and excludes the duration of the location preparation phase (step 1 to step 4) which can be performed ahead of the scheduled location time, the latency can be reduced.
However, introducing scheduled location time can not reduce the latency in most scenarios. It requires the source of the location request (e.g. LCS Client) to know the location request at some future time in advance, which may applicable in some special scenarios. To be specific, the source of the location request should predict a positioning demand of time T at time T-t1 and the t1 should long enough to transfer the capabilities and assistance data. 
Meanwhile, whether the scheduled location time applies to triggered event type is still under discussion in SA2.
	Answer 5: The scheduled location time applies to periodic location event report. Whether it applies to triggered event type is still under discussion in SA2.


Observation 1: If the effective latency equals the duration of the location execution, scheduled location time may help the reduction of the LCS latency in some scenarios. However, the detailed use cases are still under discussion in SA2.
Proposal 1: RAN2 can further discuss the scheduled location time about the latency calculation, the benefit and the specification impact after the use cases are decided in SA2.
2.2 Specification impact analysis
In the LS 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.
	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.


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. 
In RAN2#113bis meeting, different companies’ view on scheduled location time were summarized in [5], which mainly included 3 options:
	Different views exist on the signalling of the scheduled location time and corresponding RAN specification impacts. Generally, there are three options discussed:
(a)	There are no RAN2 Stage3 specification impacts (Huawei [7], CATT [3])
(b)	The scheduled location time can be defined in relation to the reception of a measurement request message; e.g., LPP Request Location Information (vivo [1])
(c)	The scheduled location time is provided in location request messages and/or SRS configuration messages (OPPO [5], Qualcomm [10])
- FFS the values for the scheduled location time T (Lenovo [6], Qualcomm [10])
- FFS any additional "QoS information" which may need to be conveyed (Ericsson [12])


For option (a), LMF send the measurement request to RAN nodes or location information request to UE at time T or in a time slightly before T, it is feasible to realize the proposed functionality from SA2 and has not specification impacts. As the UE or RAN nodes would not wait when the measurement request is received. 
For option (c), 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 (i.e. step 5 and step 6 in Table 1). 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.
As the proponent of option (b), we think the scheduled location time can be defined in relation to the reception of a measurement request message, which is further refinement of option (a).
· 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
In conclusion, the option (b) 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. If option (b) is selected, then there is no need to send the explicit scheduled location time to NG-RAN node or UE.
	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 2: For UE based and UE assisted location, the timing of UE receiving the RequestLocationInformation message can be seen as the scheduled location time.
Proposal 3: For NG-RAN node assisted location, the timing of NG-RAN node receiving the MEASUREMENT REQUEST message can be seen as the scheduled location time.
Proposal 4: It is unnecessary to send the explicit scheduled location time to NG-RAN node or UE.
3. Conclusion
Based on the discussion, we propose the following:
Observation 1: If the effective latency equals the duration of the location execution, scheduled location time may help the reduction of the LCS latency in some scenarios. However, the detailed use cases are still under discussion in SA2.
Proposal 1: RAN2 can further discuss the scheduled location time about the latency calculation, the benefit and the specification impact after the use cases are decided in SA2.
Proposal 2: For UE based and UE assisted location, the timing of UE receiving the RequestLocationInformation message can be seen as the scheduled location time.
Proposal 3: For NG-RAN node assisted location, the timing of NG-RAN node receiving the MEASUREMENT REQUEST message can be seen as the scheduled location time.
Proposal 4: It is unnecessary to send the explicit scheduled location time to NG-RAN node or UE.
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