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1. Introduction
The WI on NR positioning enhancement has been approved in RAN#91e(RP-210903)[1], and the following objectives have been agreed in WID:
-----------------objectives in RP-210903-----------------
· 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]
-----------------objectives in RP-210903-----------------
The intention of this contribution is to share some views on the latency reduction of NR positioning.
2. Periodic SRS transmission for optimization cases
At the end of RAN2#113e, RAN2 finally agreed to add the basic procedure of RAT-dependent positioning in Rel-16 due to lack of consensus. The procedure and latency performance analysis for UL-TDOA/UL-AoA and multi-RTT can be found in the last TR38890 and annex. Currently, the steps for SP-SRS and aperiodic SRS are implemented in the positioning procedure(step 6,7,8 in  UL-TDOA/UL-AoA , multi-RTT). Based on our understanding, either SP SRS or aperiodic SRS is not the best choice for SRS measurement in the optimization scenarios. Though in some scenarios that the SP SRS or aperiodic SRS may have better performance on the latency, from only the ideal SRS measurement perspective, the periodic SRS should have the same performance on the measurement compared with the other SRS. If the system decides to use periodic SRS, the latency of step 6,7, and 8 can be skipped without any further modification of Rel-16 mechanism. 
Proposal 1: RAN2 shall consider to only use periodic SRS for the optimization latency performance in Rel-16.
3. CG-based transmission
After RAN2#113e, companies have made consensus that latency reduction related to the reporting of the measurements can be achieved by CG-based transmission. Based on our understanding, the current defined CG-based transmission mechanism can be implemented in positioning field only if the NRPPa supports to transmit PRS period data between LMF and gNB. Considering RAN3 is responsible for the NRPPa modification, we prefer to send an LS to RAN3 and trigger the discussion on CG-based transmission.
Proposal 2: RAN2 shall send an LS to RAN3 and trigger the discussion on NRPPa about PRS data transportation for CG-based positioning data transmission.
4. Conclusion and proposals
Proposal 1: RAN2 shall consider to only use periodic SRS for the optimization latency performance in Rel-16.
Proposal 2: RAN2 shall send an LS to RAN3 and trigger the discussion on NRPPa about PRS data transportation for CG-based positioning data transmission.
5. [bookmark: _Toc18403976][bookmark: _Toc18404543][bookmark: _Toc18413612]References
[1] [bookmark: OLE_LINK1]3GPP RP-202094,“Work Item Description: Study on NR Positioning Enhancements”, RAN,Sep,18, 2020.
[2] [bookmark: OLE_LINK3]3GPP RP-210903,“Work Item Description: NR Positioning Enhancements”, RAN,Mar,26, 2021.
[3] 3GPP TR 38.857, “Study on NR Positioning Enhancements”, Release 17,v1.1.0, Feb, 2020.
[4] 3GPP Chairman notes in RAN2#113e, Feb, 2021.

6. Annex
8.1.3.2	Latency analysis for UL-TDOA/UL-AoA
Referred to [27], Figure 8.1.3.2-1 shows the messaging between the LMF, the AMF, the gNBs and the UE to perform UL-TDOA and UL-AoA procedure.


Figure 8.1.3.2-1: UL-TDOA/UL-AoA positioning procedure
The latency performance analysis for UE assisted UL-TDOA and UL-AoA are provided in table 8.1.3.2-1.
Table 8.1.3.2-1: Latency performance analysis for UE assisted UL-TDOA and UL-AoA
	Step
	Delay Value [ms]
	Description of Latency Component

	Step 1 LPP Request capabilities
	18-34.5
	Processing delays: 14 ms
-	UE: TUEProc-RRCDLInfo
-	gNB: TgNBProc-NAS/LPP
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20.5ms
-	UE-gNB: TUE-gNB
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF= 1-10 ms
Note 1: the LPP capability processing delay is counted together in response message. 
Note 2: Should not be counted if the LMF does not need the capability, e.g. only use Rel-15 SRS for UL positioning.

	Step 2 LPP Provide Capabilities
	25-54.5
	Processing delays: 21-34 ms
-	UE: 
-	TUEProc-RRCULInfo
-	TUEProc-LPPCapab
-	gNB: TgNBProc-NAS/LPP
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20.5 ms
-	UE-gNB: TUE-gNB
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF

	Step 3 NRPPa POSITIONING INFORMATION REQUEST
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF

	Step 4 RRC SRS configuration
	13-13.5
	Processing delays: 13 ms
-	UE: TUEProc-RRCReconf
-	gNB: TgNBProc-RRC
Signalling delay:0-0.5ms
-	UE-gNB: TUE-gNB
Note 3: Should not be counted if the SRS configuration has been configured before the procedure.

	Step 5 NRPPa POSITIONING INFORMATION RESPONSE
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF

	Step 6 NRPPa Request UE SRS activation
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF
Note 5: Should not be counted if the periodic SRS is used.

	Step 7 MAC Activate UE SRS transmission
	1-3.5
	Processing delays: 13ms
-	UE: TUEProc-MAC-SRSAct 
Signalling delay:0-0.5ms
-	UE-gNB: TUE-gNB
Note 6: Should not be counted if the periodic or aperiodic SRS is used.

	Step 8 NRPPa Request UE SRS activate Response
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF
Note 7: Should not be counted if the periodic SRS is used.

	Step 9 NRPPa MEASUREMENT REQUEST
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF


	Step 10 UL SRS measurement
	12
	TUL-Meas

	Step 11 NRPPa MEASUREMENT RESPONSE
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF


	Step 12 LMF calculation
	2-30
	TLMF-Calc

	Total values
	149-322
	




[bookmark: _Hlk60907186]8.1.3.3	Latency analysis for Multi-RTT
Referred to [27], Figure 8.1.3.3-1 shows the messaging between the LMF, the AMF, the gNBs and the UE to perform Multi-RTT procedure.


Figure 8.1.3.3-1: Multi-RTT positioning procedure
The latency performance analysis for UE assisted Multi-RTT are provided in table 8.1.3.3-1.
Table 8.1.3.3-1: Latency performance analysis for UE assisted Multi-RTT
	Step
	Delay Value [ms]
	Description of Latency Component

	Step 1 LPP Request capabilities
	18-34.5
	Processing delays: 14 ms
-	UE: TUEProc-RRCDLInfo
-	gNB: TgNBProc-NAS/LPP
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20.5ms
-	UE-gNB: TUE-gNB
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF
Note 1: the LPP capability processing delay is counted together in response message. 

	Step 2 LPP Provide Capabilities
	25-54.5
	Processing delays: 21-34 ms
-	UE: 
-	TUEProc-RRCULInfo
-	TUEProc-LPPCapab
-	gNB: TgNBProc-NAS/LPP
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20.5 ms
-	UE-gNB: TUE-gNB
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF

	Step 3 NRPPa POSITIONING INFORMATION REQUEST
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF

	Step 4 RRC SRS configuration
	13-13.5
	Processing delays: 13 ms
-	UE: TUEProc-RRCReconf
-	gNB: TgNBProc-RRC
Signalling delay:0-0.5ms
-	UE-gNB: TUE-gNB
Note 3: Should not be counted if the SRS configuration has been configured before the procedure.

	Step 5 NRPPa POSITIONING INFORMATION RESPONSE
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF

	Step 6 NRPPa Request UE SRS activation
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF
Note 5: Should not be counted if the periodic SRS is used.

	Step 7 MAC Activate UE SRS transmission
	1-3.5
	Processing delays: 13ms
-	UE: TUEProc-MAC-SRSAct 
Signalling delay:0-0.5ms
-	UE-gNB: TUE-gNB
Note 6: Should not be counted if the periodic or aperiodic SRS is used.

	Step 8 NRPPa Request UE SRS activate Response
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF
Note 7: Should not be counted if the periodic SRS is used.

	Step 9 NRPPa MEASUREMENT REQUEST
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF
Note 8: Step 9 (NRPPa Measurement Request) can be performed in parallel with Steps 10/11 (LPP signalling). Hence, only the bigger number of the two procedures are considered (i.e., the latency for NRPPa Measurement Request is not counted in the summation).

	Step 10 LPP Provide Assistance Data
	28-44.5
	Processing delays: 21-34 ms
-	UE: 
-	TUEProc-RRCDLInfo
-	TUEProc-LPPAssi
-	gNB: TgNBProc-NAS/LPP
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20.5 ms
-	UE-gNB: TUE-gNB
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF

	Step 11 LPP Request Location Information
	23-39.5
	Processing delays: 19 ms
-	UE: 
-	TUEProc-RRCDLInfo
-	TUEProc-LPPLocationRe
-	gNB: TgNBProc-NAS/LPP
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20.5ms
-	UE-gNB: TUE-gNB
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF

	Step 12 RRC Location Measurement Indication
	5-8.5
	Processing delays: 5-8 ms
-	UE: TUEProc-RRCLocationMeas
-	gNB: TgNBProc-RRC
Signalling delay:0-0.5ms
-	UE-gNB: TUE-gNB

	Step 13 RRC Measurement Gap configuration
	13-13.5
	Processing delays: 13 ms
-	UE: TUEProc-RRCReconf
-	gNB: TgNBProc-RRC
Signalling delay:0-0.5ms
-	UE-gNB: TUE-gNB

	Step 14 a DL PRS measurement
	88.5
	TDL-Meas

	Step 14 b UL SRS measurement
	12
	TUL-Meas
Note : Step 14b (UL SRS measurement) can be performed in parallel with Step 14 a (DL PRS measurement). Hence, only the bigger number of the two procedures are considered (i.e., the latency for UL SRS measurement is not counted in the summation).

	Step 15 LPP Provide Location Information
	20-39.5
	Processing delays: 16-19 ms
-	UE: 
-	TUEProc-RRCULInfo
-	TUEProc-LPPLocationRe
-	gNB: TgNBProc-NAS/LPP
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20.5 ms
-	UE-gNB: TUE-gNB
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF

	Step 16 NRPPa MEASUREMENT RESPONSE
	13-29
	Processing delays: 9 ms
-	gNB: TgNBProc-NRPPa
-	AMF: TAMFProc
-	LMF: TLMFProc
Signalling delay:4-20 ms
-	gNB-AMF: TgNB-AMF
-	AMF-LMF: TAMF-LMF
Note 9: Step 16 (NRPPa Measurement Response) can be performed in parallel with Step 15 (LPP Provide Location Information). The UL- and DL- measurements are made concurrently, hence the results are send at about the same time. Only the bigger number of the two procedures need to be considered (i.e., the latency for NRPPa Measurement Response is not counted in the summation).

	Step 17 LMF calculation
	2-30
	TLMF-Calc

	Total values
	288.5-486
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