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Introduction
[bookmark: _Hlk46842767]In RAN#91 e-meeting, a new WI was agreed focusing on enhancing NR positioning mechanism to cater to general commercial as well as IIoT use cases [1]. The relevant set of objectives for enhancements of signalling, and procedures for improving positioning latency is reproduced below:
	· 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]


[bookmark: _GoBack]In this contribution, we would like to discuss the possible directions and possible solutions to reduce the positioning latency.
Discussion
2.1 Background discussion 
As part of the NR positioning enhancements SI, RAN2 analyzed the overall positioning procedure for various mechanisms in terms of the overall latency, the overall signaling flow and the associated latency for the individual signaling components are captured in the TR 38.857 [2]. 
The latency reduction of the positioning procedures such as assistance information and UE positioning capability procedure are under discussion in RAN2. For RAN3, we can firstly discuss the procedures related to RAN3 specifications, such as positioning measurement request/response procedures, other procedures can be discussed based on RAN2’s conclusion.
Furthermore, the use cases discussed in the TR 38.857 [2] are mostly high speed moving devices (e.g. Train, Car, etc.), the positioning are likely to occur during mobility, so it is also important to discuss the reduction of positioning latency during mobility.
So in this paper, we would like to discuss the latency reduction for measurement request/response procedure and positioning during mobility. 
Observation 1: Latency reductions for the positioning capability and assistance information procedure is under discussion in RAN2.
Proposal 1: RAN3 to discuss latency reduction on below aspects in this meeting:
-  Positioning latency reduction for the measurement request/response procedures
-  Positioning latency reduction during mobility
2.2 Positioning latency reduction for the measurement request/response procedures
In current specification, the measurement procedure allows the LMF to request one or more TRPs in the NG-RAN node (i.e. gNB) to perform and report positioning measurements. The gNB shall use the information included in the message to configure positioning measurements by the indicated TRP(s), the information included in the measurement request message can be summarized in below:
· TRP(s) information (only known by LMF)
· Report configuration (only known by LMF)
· Measurement information, including SRS configuration, etc. (known by the serving gNB and LMF) 
LMF can decide the TRPs and report configuration after knowing the UE capability and the serving cell of the UE, if the TRP information can be known by the serving gNB in advance and the serving gNB sends the measurement request directly to the corresponding neighbor gNBs, the whole latency of measurement request/response can be reduced. An example of the enhanced procedure is shown below.


Based on the latency analysis in [2], if measurement information can be exchanged between the gNB(s) directly, the latency will be reduced to 8-16ms, compare to 13-29ms for one measurement message transmission. 
	Step
	Delay Value [ms]
	Description of Latency Component

	Step 9 NRPPa MEASUREMENT REQUEST
	13-29
(8-16)
	Processing delays: 9 ms (-6ms) (+3ms)
-	gNB: TgNBProc-NRPPaXn
-	AMF: TAMFProc
-	LMF: TLMFProc
-	gNB: TgNBProc-Xn
Signalling delay:4-20 ms (-2~20ms)
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF
-	gNB-gNB: TgNB-gNB

	Step 11 NRPPa MEASUREMENT RESPONSE
	13-29
(8-16)
	Processing delays: 9 ms (-6ms) (+3ms)
-	gNB: TgNBProc-NRPPaXn
-	AMF: TAMFProc
-	LMF: TLMFProc
-	gNB: TgNBProc-Xn
Signalling delay:4-20 ms (-2~20ms)
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF
-	gNB-gNB: TgNB-gNB


According to above analysis result, we propose a way to reduce the latency of measurement request/response procedure by transmission the TRP and reporting information in advance (e.g. during the positioning activation procedure or candidate TRP information before positioning procedure)
Observation 2: The latency can be reduced if the serving gNB can directly sends the measurement request to the corresponding gNBs.
Proposal 2: RAN3 to agree the solution that the serving gNB directly sends the measurement request to the corresponding neighbor gNBs by knowing the requested TRP information in advance.
2.3 Positioning latency reduction during mobility
In current specification, if the serving gNB is changed during mobility, the on-going positioning process will be abort, and after handover, the LMF will re-initiate a new positioning process, the positioning latency in this scenario is very high. 
In order to reduce the positioning latency during mobility, it would be beneficial to exchange some positioning related messages during handover, thus the LMF can re-initiate the new positioning with the new gNB earlier.
For the positioning in RRC inactive, the same issue will be faced, so the same solutions can be applied to the positioning in RRC inactive state.
Proposal 3: RAN3 to discuss exchange positioning related messages during handover procedure to reduce the positioning latency.
Proposal 4: the same enhancements for latency reduction should also be applied to positioning in RRC inactive state.
Conclusion
In this paper, we discussed the possible directions and solutions to improve the positioning latency, the following are proposals:
Observation 1: Latency reductions for the positioning capability and assistance information procedure is under discussion in RAN2.
Proposal 1: RAN3 to discuss latency reduction on below aspects in this meeting:
-  Positioning latency reduction for the measurement request/response procedures
-  Positioning latency reduction during mobility

Observation 2: The latency can be reduced if the serving gNB can directly sends the measurement request to the corresponding gNBs.
Proposal 2: RAN3 to agree the solution that the serving gNB directly sends the measurement request to the corresponding neighbor gNBs by knowing the requested TRP information in advance.
Proposal 3: RAN3 to discuss exchange positioning related messages with LMF during handover procedure to reduce the positioning latency.
Proposal 4: the same enhancements for latency reduction should also be applied to positioning in RRC inactive state.
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