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[bookmark: _Ref528762725]1 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the WID[1], one objective of Rel-17 NR positioning enhancements is:
· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1, RAN2, RAN3]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.

In this contribution, based on the progress of discussion on enhancement for DL-AoD positioning from RAN1, we provide analysis and proposals on impact of the issue on RAN3 specification.
2 Discussion
According to the RAN1 discussion on positioning accuracy enhancement of DL-AOD, the two potential solutions need to be considered:
· Option 1: The enhanced beam information from the gNB is provided to the LMF and helps LMF converts the RSRP measurement reported by the UE to the angle and further calculates the UE position
· [bookmark: _GoBack]Option 2: LMF obtains the RSRP measurement from the UE report, forwards the RSRP measurement to the gNB reusing the measurement procedure, obtains the angle measurement from the gNB, and calculates the UE position.
For the option 1, the corresponding signaling flow is shown in the figure below:
[bookmark: _Ref60754681][image: ]Figure 1. LMF calculates the angle based on RSRP report from UE
At RAN1#104bis-e, the following agreements were reached for the option 1[2]:
Agreement:
Regarding support of angle calculation enhancement for DL-AoD:
· Support gNB providing the beam/antenna information to the LMF.
· The gNB beam/antenna information can be provided to the UE for UE-based DL-AoD
· FFS: the details of contents of the beam/antenna information
· FFS: the details of how to provide the beam/antenna information.
· Note: The antenna information is related to reducing the overhead of beam information

This conclusion indicates that RAN1 has taken option 1 as the baseline. In addition, from the above conclusion, more details of contents of the beam/antenna information need to be further discussed by RAN1. The impact on RAN3 is mainly in the NRPPa specification, and corresponding IEs need to be modified or added in the above TRP Information response message, but the specific change needs to wait for the further progress of RAN1 to determine the details. Therefore, it is proposed that RAN3 waits for the further discussion of RAN1 before determining the change on RAN3 specification.
Observation 1: RAN1 has taken Option 1 as the baseline
Proposal 1: RAN3 to wait for the further discussion of RAN1 to determine the impact on RAN3 specification.
For Option 2, the corresponding signaling flow is shown in the figure below：

[image: ]
[bookmark: _Ref60754828]Figure 2. gNB calculates the angle based on RSRP report collected by LMF
Currently RAN1 has sent a LS to RAN3 for the option [3], “RAN1 respectfully requests RAN2/RAN3 to consider the option of angle report from gNB to LMF for UE-A DL-AoD in Rel-17”.
From the perspective of RAN3, LMF needs to transmit the obtained RSRP measurement results to gNB via NRPPa Measurement Request message and then gNB will complete the corresponding angle calculation, and return it to LMF via NRPPa Measurement Response message. One advantage of the option is reusing the existing NRPPa procedure as much as possible and not introducing any new defined signaling procedure. So the impact on specification is limited. However, one disadvantage of the option is that it reduces the latency performance of whole positioning procedure. Based on the higher layer latency analysis for Rel-16 in TR 38.857, the following two tables show the delay value for Measurement Request message and Measurement Response message. Apparently an additional latency of 26~58ms would be introduced into the DL-AoD positioning procedure.
	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 6: 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 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).



Observation 2: Option 2 would bring an additional latency of 26~58ms for the DL-AoD positioning procedure.
Compared with option 1, option 2 can avoid gNB from sending more beam information to LMF, but what are the additional performance gains from doing so?
Therefore, it is proposed for RAN1 to further evaluate how much performance gain can option 2 bring over option 1 from the perspective of performance.
Observation 3: RAN1 should further evaluate how much gain can option 2 bring over option 1 from the performance perspective.
Therefore, we prepared a draft reply LS [4] as the response to the RAN1 LS [3], to inform the initial progress of RAN3, and ask them to further evaluate the performance gain between option 2 and option 1to determine whether to standardize the option 2.
Proposal 2: Reply the LS to RAN1 [4] to inform the initial progress of RAN3 discussion, and ask them to further evaluate the performance gain between the two options.
3 Conclusion
In the previous sections we made the following observations and proposals:
Observation 1: RAN1 has taken Option 1 as the baseline.
Proposal 1: RAN3 to wait for the further discussion of RAN1 to determine the impact on RAN3 specification
Observation 2: Option 2 would bring an additional latency of 26~58ms for the DL-AoD positioning procedure.
Observation 3: RAN1 should further evaluate how much gain can option 2 bring over option 1 from the performance perspective.
Proposal 2: Reply the LS to RAN1 [4] to inform the initial progress of RAN3 discussion, and ask them to further evaluate the performance gain between the two options.
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