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Introduction
SA2 sent an LS to RAN1 in R1-2102306/S2-2102048 [2] with regard to the enhancement agreed in 5G_eLCS_Ph2 on scheduling location in advance.
In addition, in the updated WID [1], such an enhancement was also included in the Rel-17 RAN positioning enhancement WI.
	· 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]



SA2 asked RAN1 and RAN2 in the LS whether the support can be provided for a scheduled location time as part of Rel-17 as defined in the attached CR to TS 23.273 and asked for any other comments on this feature. In this paper, we will provide our view from RAN1 perspective.

Discussion
RAN work target
In the Rel-17 RAN positioning WI, the enhancement of scheduling location in advance is only limited to DL and DL+UL methods, excluding UL methods.
However, from the attached CR to TS 23.273, it is generally supported for DL and UL methods. In other words, SA2 does not assume whether the enhancement should target exclusively for DL only.
One potential interpretation is that from RAN perspective, UL methods does not require additional work in RAN to support the feature developed by SA2, while for DL methods (and DL+UL methods), some additional normative work in RAN may need to be specified. Given that it is already included in the WID, although slightly different from what SA2 quoted in the LS, which is from the TR [4], we think that the support can be provided in the Rel-17 time frame in RAN.
Observation 1: RAN1 understands that the feature developed by SA2 does not require additional normative work for UL methods, but may require normative work for DL and DL+UL methods.

Latency
During the ePos SI, RAN1 evaluated the physical layer latency as part of the overall positioning service latency/end-to-end latency, and RAN2 discussed the potential benefit from location scheduling in advance of the time when the location is needed during the Rel-17 ePos study item. Based on RAN1 understanding of the evaluation methodology in the study item, the latency reduction gain from this enhancement is not quite certain.
For latency, we already have the following definition:
· Positioning service latency [3]: time elapsed between the event that triggers the determination of the position-related data and the availability of the position-related data at the system interface.
· End-to-end latency [3]: the time that takes to transfer a given piece of information from a source to a destination, measured at the communication interface, from the moment it is transmitted by the source to the moment it is successfully received at the destination.
· Higher layer latency [4]: Higher layer latencies include processing delays of the various involved nodes (UE, gNB, AMF, LMF, etc) and signalling delays between nodes.
· Note: in the TR, RAN2 assumed that the higher layer latency starts from the initiation of the location procedure by the LMF to the location determination by the LMF or by the UE (MO-LR with UE based methods)
· Physical layer latency [4]: The physical layer latency start- and end-time are defined for each positioning method in table 5.2.3.1-1 of [4].
· Note: in the TR, RAN1 assumed that the physical layer latency starts from the measurement request to the measurement response at least for cases except for MO-LR with UE-based methods.
· Effective latency (response time) [5]: The effective response time or latency then equals the duration of the location execution phase and excludes the duration of the location preparation phase which can be performed ahead of the scheduled location time.
According to the draft procedure in [5], the location request can be sent in T-t1, requesting the UE location at T, and the actual provision of the UE location is in T+t2. It is hard to say this enhancement can reduce any of latency defined above, including the newly created “effective latency” provided in the same draft CR.
[image: ]
Considering the existing LCS request type, i.e. immediate location or deferred location, this type of enhancement is rather a type of location at a specific time, so that the location time is decoupled from the arrival time of the message carrying the LCS request.
Observation 2: We cannot see the “latency reduction” of any kind provided by TS 22.261, TR 38.857, or S2-2102047, but consider it rather as an explicit location time decoupled from the arrival time of the LCS request message.

T conformance
In the attachment S2-2102047 [5], the following procedure is specified with the Note awaiting RAN confirmation.
	10-13.	Step 10-13 are the same as steps 6-9 defined in clause 6.1.1 with the following differences.
11.	If a scheduled location time is provided at step 5, the AMF includes the scheduled location time in the Nlmf_Location_DetermineLocation service operation sent towards the LMF.
12.	As part of posititioning the UE, the LMF schedules location measurements by the UE and/or by the NG-RAN to occur at or near to the scheduled location time. If this is not possible and if the LCS QoS class is the assured class, the LMF returns a failure response.
Editor's note:	Feedback from RAN is needed to verify whether location measurements can be scheduled to occur at a UE or NG-RAN at a specific scheduled location time.



Due to the fluctuation of radio interface, e.g. PRS transmission time, SRS transmission time, which is counted in the slot of an NR radio frame, it may not well correspond to the desired location time T. For example, if the location time T corresponds to a UL symbol of the UE’s serving cell, it is not possible to schedule PRS transmission/reception. Another example is that the location time T may not correspond to the PRS transmission occasion time.
For PRS measurement, RAN4 defined the UE measurement latency requirements, and but the time when UE starts measurement may not be accurately known by the LMF, because LMF may not know when UE receives the LPP RequestLocationInformation message, or whether and when UE requests and receives the measurement gap configuration.
For the measurement report from UE or gNB, the NR time stamp is already supported, which can be used as the location time for the LMF to respond to the AMF and further to the AF, but how UE and gNB select the time stamp is not specified, and is purely based on implementation when it comes to e.g. PRS repetition, etc.
In summary, we believe from the air interface, there should be some time tolerance set to the value T so that the conformance of location time both by the UE and the gNB can be well defined, and thus LMF can properly indicate failure to the AMF.
Observation 3: Tolerance of T is required considering the radio interface fluctuation.

Conclusion
In this contribution, we have the following observations regarding positioning enhancement in Rel-17.
Observation 1: RAN1 understands that the feature developed by SA2 does not require additional normative work for UL methods, but may require normative work for DL and DL+UL methods.
Observation 2: We cannot see the “latency reduction” of any kind provided by TS 22.261, TR 38.857, or S2-2102047, but consider it rather as an explicit location time decoupled from the arrival time of the LCS request message.
Observation 3: Tolerance of T is required considering the radio interface fluctuation.
Based on the observations, we have the following proposal to reply to SA2.
Proposal 1:  Reply to SA with the following content:
	RAN1 believes that scheduling location in advance is within the positioning enhancement work item objective, and RAN1 will target supporting this feature in Rel-17 positioning enhancement time frame.
However, currently RAN1 does not see a clear definition of latency, which can be reduced from scheduling location in advance.
In addition, RAN1 believes that the tolerance of T is required considering the nature of radio interface.
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