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[bookmark: _Ref513464071]Introduction
In RAN Plenary #86, agreements were made to discuss enhancements to improve latency and accuracy of Rel. 16 positioning techniques. In Rel.17, less than one meter of accuracy is required for general commercial use case. For IIoT applications, less than 20cm of accuracy is required. The target latency requirement is less than 100ms while for IIoT applications order of 10ms is desired. During RAN1#101e, the following agreement was made considering evaluation for latency [2].
	Agreement:
Physical layer latency can be evaluated through analysis and, optionally, numerical evaluation.

Agreement:
Higher layer positioning latency can be evaluated in this SI.
· FFS: how to evaluate higher-layer positioning latency
· FFS: which higher-layers should be included in the evaluation


In addition, the following agreements were made during RAN1#101e.
	Agreement:
· In Rel-17 target positioning requirements for commercial use cases are defined as follows:
· Horizontal position accuracy (< 1 m) for [90%] of UEs
· Vertical position accuracy (< [2 or 3] m) for [90%] of UEs
· End-to-end latency for position estimation of UE (< [100 ms])
· FFS: Physical layer latency for position estimation of UE (< [10 ms])
· In Rel-17 target positioning requirements for IIoT use cases are defined as follows:
· Horizontal position accuracy (< X m) for [90%] of UEs
· X = [0.2 or 0.5] m
· Vertical position accuracy (< Y m) for [90%] of UEs
· Y = [0.2 or 1] m
· End-to-end latency for position estimation of UE (< [10ms, 20ms, or 100ms])
· FFS: Physical layer latency for position estimation of UE (< [10ms])
· Note: Target positioning requirements may not necessarily be reached for all scenarios


In this contribution, we address delay components concerning UE at both physical layer and higher layer positioning latency. Analysis from our companion contribution [3] is referred in this contribution. 
Latency analysis
In our companion contribution, components that introduce latencies in the network are explained [3]. Namely, from the physical layer perspective, the following four delay components impact latencies for RS:
· [bookmark: _Hlk46854703]T1: Time duration for positioning initialization: 
· DL: Signaling for provisioning of PRS configuration and initialization of PRS measurement at UE
· UL: Signaling for reception of SRSp configuration at UE and initialization for SRS transmission
· T2: Time duration for RS reception/transmission and processing: 
· DL: PRS reception, measurement and processing at UE
· UL: SRSp transmission and processing at UE
· T3: Time duration for measurement reporting and processing: 
· DL: Transmission of measurement reports from UE to serving gNB 
· UL: Measurement of SRSp and processing at gNB/TRPs
· T4: Time duration for data forwarding/routing and processing in network: 
· Signaling between gNB and LMF via AMF
· Processing and position calculation at LMF and signaling between LMF and LCS client (via GMLC)
It is clear from the above definitions that for T1, T2, T3 and T4 prioritization, considerations must be given to both physical and higher layer for shortening the delay components. In the following, we summarize delay components at UE and network that should be considered in RAN1 for latency evaluation.
Delay component at UE
Delay components in physical layer related to PRS
· T1 : Preparation time at UE to receive PRS
· T2 : Processing time for PRS at UE
· T3 : Time consumed to prepare and transmit measurement reports at UE for received PRS 
Delay components in physical layer related to SRS for positioning (SRSp)
· T1 : Configuration time at UE to send SRSp
· T2 : Time consumed to prepare and transmit SRSp at UE
From the above, the following observation is made:
Observation 1 : At UE, T1, T2 and T3 contain physical layer delay components for PRS processing while T1 and T2 contain delay components related to transmission of SRSp. 
Thus, at least for the physical layer delay analysis, delay caused by the components can be combined. In addition, by analysing delay at each component, it will be clear which component an enhanced technique or procedure considered in Rel. 17 can shorten the delay. Thus, the following proposal is made in this contribution.
Proposal 1 : For latency analysis at UE for Rel. 17 enhanced techniques, analyse delay at T1, T2 and T3, separately
Delay component at gNB and network
It should be noted that delay experienced at gNB is included in T3 when gNB processes SRSp sent from UEs. In addition, T4 component can be reduced by allowing distributed LMF, changing the route of report from LMF to GMLC and supporting LMF in NG-RAN [4].
Observation 2 : For end-to-end latency, delay components at gNB and location of LMF and its reporting path to GMLC should be studied
Finally, as mentioned in [5], additional metric such as KPI may impact latency in the network as positioning procedure make require additional positioning processes to prevent integrity from degradation.
Observation 3 : Additional metric such as integrity may influence end-to-end latency
Conclusion.
In this contribution, the following observations are made:
Observation 1 : At UE, T1, T2 and T3 contain physical layer delay components for PRS processing while T1 and T2 contain delay components related to transmission of SRSp. 
[bookmark: _GoBack]Observation 2 : For end-to-end latency, delay components at gNB and location of LMF and its reporting path to GMLC should be studied
Observation 3 : Additional metric such as integrity may influence end-to-end latency
Proposal 1 : For latency analysis at UE, categorize latency into 3 components, T1, T2 and T3, and analyse delay at each component
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