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Introduction
This contribution discusses Rel-17 NR positioning enhancements specifically in physical layer latency reduction for NR positioning.
Physical layer latency reduction 
Based on SI results [1], both physical layer latency and end-to-end latency for Rel.16 positioning method were analysed and the analysis shows that grant based positioning measurement exceeds target delay 10ms in terms of physical layer. Considering it, following agreements are agreed to capture in TR [1]. 

	Agreement:
Capture the following in the TR:
· The enhancements of signaling & procedures for reducing NR positioning latency are recommended for normative work, including DL and DL+UL positioning methods  
· The details of the solutions are left for further discussion in normative work, which may include the following aspects:
· Latency reduction related to the measurement gap
· Latency reduction related to the reporting and request of the measurements (e.g., via RRC signaling, MAC-CE and/or physical layer procedure, and/or priority rules)
· Latency reduction related to measurement time
· The following enhancements of signaling & procedures for reducing NR positioning latency can be studied and specified, if needed
· Latency reduction related to the request and response of positioning assistance data (e.g., via RRC signaling, MAC-CE and/or physical layer procedure)
· Latency reduction related to the reception of DL PRS (e.g., priority rules for the reception of DL PRS)
No assumptions are made on whether the LCS architecture specified in TS 23.273 is enhanced or not.


Figure 1 shows the procedure of the grant based DL-positioning measurement in terms of physical layer. 
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[bookmark: _Ref71575124]Figure 1: Physical layer aspect of grant based positioning measurement procedure
In general, the physical layer latency is composed of the latency required to obtain PRS measurement and the latency for PRS measurement reporting. In this respect, we will introduce some solutions to reduce latency for each components respectively in the following.
Latency reduction related to the measurement gap
In case of Rel-16 periodic PRS configuration, the latency of DL-positioning measurement is the least common multiple of DL PRS and measurement gap periodicity  and the value ranges can be {20, 40, 80, 160, 320, 640, 1280, 2560, 5120, 10240} ms. Here, and  are the periodicity of PRS and the periodicity of the measurement gap, respectively. Since the latency is already over 10ms which is target latency requirement, some latency reduction mechanisms need to be considered. From our point of view, the UE may be configured with multiple TRPs, but it is not necessarily to measure all configured TRPs. That is, if the LMF can indicate UE to measure specific DL PRS resource(s) or set, and the UE reports the measurement results immediately, it can be beneficial in terms of latency.
Observation 1: 
· If the LMF can indicate UE to measure DL specific PRS resource(s) or set, and if the UE reports the measurement results immediately, it can be beneficial in terms of latency.
As an example, if the maximum and/or the minimum number of DL PRS resource(s) or set to be monitored can be configured, the latency would decrease when UE reports measurement results immediately. For another example, priority rue for measurements can be considered. In the current TS 38.214 v 16.4.0, the priority rule for DL PRS resource(s) to be monitored by UE is described as below. 
	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.


By providing UE with indices of ordered DL PRS resources or sets, the number of DL PRS to be measured would be reduced and therefore the latency also be decreased. 
Proposal 1: 
· To reduce physical layer latency for measurement, following additional information could be considered for UE to monitor reduced the number of DL PRS:
· The maximum and/or the minimum number of DL PRS resource(s) or sets
· indices of sorted DL PPS resources and/or resource sets
Latency reduction related to the reporting and request
The procedures related with measurement report and request are another major components in the physical layer perspective due to the alignment time and processing delay required for each procedure. In this perspective, we think that the physical layer latency would decrease if some specific procedure(s) can be omitted. 
 Observation 2:
· The physical layer latency for DL-positioning can be decreased if some specific procedure(s) is omitted.
For example, if the LPP message (e.g. measurement gap configuration) is accompanied by UL grant information, the latency can be reduced. Likewise, if LPP message (e.g. measurement gap request) includes scheduling request for measurement report, the latency also can be reduced. Another way to reduce the physical layer latency is that gNB transmits UL grant after pre-defined time considering processing delay at UE side as shown Figure 2.
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[bookmark: _Ref71585520]Figure 2: An illustrative example of reducing latency for grant based positioning measurement 
Proposal 2:
·  In order to reduce physical layer latency in grant based DL-positioning measurement, following potential enhancements can be included:
· Transmission of measurement gap request message including scheduling request and/or BSR
· Transmission of measurement gap configuration message accompanied by UL grant
· Transmission of UL grant without scheduling request in accordance with predefined rule


Conclusion
In this contribution, we have discussed physical layer latency reduction for DL-positioning in Rel-17, and our proposals are summarized below. 

Latency reduction related to the measurement gap
Observation 1: 
· If the LMF can indicate UE to measure DL specific PRS resource(s) or set, and if the UE reports the measurement results immediately, it can be beneficial in terms of latency.
Proposal 1: 
· To reduce physical layer latency for measurement, following additional information could be considered for UE to monitor reduced the number of DL PRS:
· The maximum and/or the minimum number of DL PRS resource(s) or sets
· indices of sorted DL PPS resources and/or resource sets

[bookmark: _GoBack]Latency reduction related to the reporting and request
Observation 2:
· The physical layer latency for DL-positioning can be decreased if some specific procedure(s) is omitted.
Proposal 2:
·  For grant based DL-positioning measurement, followings could be considered for reducing physical layer latency:
· Transmission of measurement gap request message including scheduling request and/or BSR
· Transmission of measurement gap configuration message accompanied by UL grant
· Transmission of UL grant without scheduling request in accordance with predefined rule
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