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1 Introduction
SA2 has sent two LSs [1][2] informing the RAN1 and RAN2 the details of scheduling of location of a target UE in advance using a scheduled location time. Specifically, the location measurement for the target UE will be obtained either from UE and/or NG-RAN node at or near the scheduled location time. The latency could be reduced since effective latency can exclude time spent for sending the location request and scheduling the location measurements.
In this contribution, we would like to present our view on the RAN side of how to achieve SA2 requirement. 

2 Discussion

2.1 Latency reduction regarding the scheduling of the localization in advance
According to [2], the SA2 requirement is to specify a time in the future at which a current location of the UE is to be obtained, which implies that the preparation phase should be ended before the specified time moment ‘T’ comes. At or near the time moment ‘T’, two things should we have:
· Reference signal (SRSp for uplink positioning method, PRS for downlink positioning method, both for Multiple RTT) is being transmitted.
· UE and/or NG-RAN node perform the location measurement.

Subsequently, after the location measurements are obtained, the location at the time moment ‘T’ could be derived either at UE (network-assisted) or LMF (network-based).

In [2], it is stated that ‘When a scheduled location time is present, an (H)GMLC may defer forwarding the location request to a VGMLC or AMF until the time remaining until the scheduled location time is within some implementation dependent threshold in order to avoid scheduling the positioning to occur far out in the future at a serving AMF or LMF.’
In our opinion, only have such implementation is not enough to ensure that the location measurement could be accomplished at or near the time moment ‘T’. Instead, T should be explicitly included in the related LPP and NRPPa signalling message. In the below, the necessary enhancement analysis regarding positioning approaches such as DL-TDOA/AOD will be presented.
2.1.1 Necessary enhancement analysis regarding DL-TDOA/AOD
The call flow of DL-TDOA/AOD is given in the figure 1.
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Figure 1: the call flow of implementation of DL-TDOA/AOD approach
The LPP Provide Assistance data msg is employed to configure the TRP, PRS etc information towards the UE, so the information of time moment ‘T’ is not needed to be included in the msg. On the other hand, the time moment ‘T’ related information might be needed to be included in the LPP Request Location information msg, since the function of this msg is to trigger the UE to perform the PRS related measurement. Including the specified time moment T related information in the msg could enable the UE to perform the PRS measurement at or near the time moment T. 
Proposal 1: RAN2 to discuss whether or not the scheduled time T related information should be included in the LPP Request Location information msg for the DL-TDOA/AOD to fulfil the SA2 requirement regarding scheduled location time.

2.1.2 Necessary enhancement analysis regarding UL-TDOA/UL-AoA

The call flow of UL-TDOA/UL-AOA is given in the figure 2.
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Figure 2: the call flow of implementation of DL-TDOA/DL-AoA approach
In this call flow, it could be found that LMF should trigger the NG-RAN node to perform the UL SRS measurements at time T. Regarding the UE SRS transmission, from the call flow, it can be found that UE SRS transmission is triggered by NG-RAN node by the MAC CE, after the NG-RAN NODE receives the UE SRS activation msg from the LMF. To fulfil the SA2 requirement, LMF could send the NRPPa measurement Request msg including the time T related information towards the NG-RAN node in advance to let the NG-RAN node perform the UL SRS measurement at the time T. In such way, the NG-RAN node could activate the SRS transmission at UE by sending the MAC CE towards the UE just before the time T comes. On the other hand, if companies think that sending MAC CE towards UE before the time moment T comes cannot guarantee the SRS transmission is being transmitted at T, another approach could be informing UE of the SRS activation time explicitly in the step 4: RRC SRS activation. 
Observation 1: it has no LPP spec impact to fulfil the SA2 requirement of scheduled location time for the UL-TDOA/ULAOA positioning approach if the approach of sending the SRS activation MAC CE towards UE just before the time T comes is adopted, since it is up to NG-RAN node implementation to activate the UL SRS transmission just before the time T comes.
Proposal 2: RAN2 to agree that T related information should be carried in the RRC msg for SRS configuration if informing UE of the SRS activation time explicitly is needed for the UL-TDOA/UL-AoA positioning approach.
2.1.3 Necessary enhancement analysis regarding multi-RTT
The call flow of UL-TDOA/UL-AOA is given in the figure 3.
[image: image3.emf]UE

gNB/TRP

LMF

AMF

1-3 

Namf_Communication_N1N2MessageTransfer  1-2 NGAP Downlink NAS Transport  1-1 RRC DL Information Transfer

LPP Request Capabilities 

2-1 RRC UL Information Transfer

2-2 NGAP Uplink NAS Transport 

2-3

Namf_Communication_N1MessageNotify

5-2 NGAP Uplink UE associated 

NRPPa Transport 

5-3

Namf_Communication_N2InfoNotify 

3-3 

Namf_Communication_N1N2MessageTransfer 

3-2 NGAP Downlink UE associated 

NRPPa Transport 

NRPPa POSITIONING INFORMATION REQUEST

LPP Provide Capabilities 

gNB determines SRS 

configuration

4 RRC SRS configuration

NRPPa POSITIONING INFORMATION RESPONSE

6-3 

Namf_Communication_N1N2MessageTransfer  6-2 NGAP Downlink UE associated 

NRPPa Transport 

NRPPa Request UE SRS activation

7 MAC Activate UE SRS

transmission

9-3 

Namf_Communication_N1N2MessageTransfer 

9-2 NGAP Downlink Non UE associated 

NRPPa Transport 

NRPPa MEASUREMENT REQUEST

14b UL SRS 

measurements

10-3 

Namf_Communication_N1N2MessageTransfer  10-2 NGAP Downlink NAS Transport 

10-1 RRC DL Information 

Transfer

11-3 

Namf_Communication_N1N2MessageTransfer 

11-2 NGAP Downlink NAS Transport 

11-1 RRC DL Information 

Transfer

LPP Request Location Information

15-1 RRC UL Information 

Transfer

15-2 NGAP Uplink NAS Transport 

15-3

Namf_Communication_N1MessageNotify

LPP Provide Assistance Data 

LPP Provide Location Information

12 RRC Location Measurement 

Indication 

13 RRC Measurement Gap 

configuration

14a DL PRS  

measurement

Note 1: Step 6/7 is only needed for semi-persistent or aperiodic SRS. 

Note 2: For a deferred MT-LR, steps 1 and 2 are not needed as an 

LMF only needs to obtain the UE capabilities once.

16-3 

Namf_Communication_NonUeN2MessageTransfer

16-2 NGAP Uplink Non UE associated 

NRPPa Transport 

NRPPa MEASUREMENT RESPONSE

17 LMF Calculation

8-2 NGAP Uplink UE associated 

NRPPa Transport 

8-3

Namf_Communication_N2InfoNotify

NRPPa Request UE SRS activation Response


Figure 3: the call flow of implementation of multi-RTT approach
It could be found that the multi-RTT, to some extent, is the combination of the UL-TDOA/UL-AoA and DL-TDOA/AOD. As a result, the analysis applied to necessary enhancement regarding UL-TDOA/UL-AoA and regarding DL-TDOA/AOD seems also suitable for muti-RTT positioning method.
Proposal 3: RAN2 to discuss whether or not the scheduled time T related information should be included in the LPP Request Location information msg for the multi-RTT positioning approach to fulfil the SA2 requirement regarding scheduled location time.

Observation 2: it has no LPP spec impact to fulfil the SA2 requirement of scheduled location time for the multi-RTT positioning approach if the approach of sending the SRS activation MAC CE towards UE just before the time T comes is adopted, since it is up to NG-RAN node implementation to activate the UL SRS transmission just before the time T comes.
Proposal 4: RAN2 to agree that T related information should be carried in the RRC msg for SRS configuration if informing UE of the SRS activation time explicitly is needed for the multi-RTT positioning approach.
2.1.4 Necessary enhancement analysis regarding downlink NR E-CID
The call flow of downlink NR E-CID is illustrated in the figure 4.
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Figure 4: the call flow of implementation of downlink NR E-CID positioning approach
It could be found that after reception of LPP Request Location Information msg, UE performs the PRS measurements and then sends the measurement result towards the LMF with the usage of LPP Provide Location msg for the network-based positioning method. To adapt to the SA2 requirement, LPP Request Location Information msg might need to be transmitted towards UE with the specified scheduled time ‘T’ related information included.
Proposal 5: RAN2 to discuss whether or not the scheduled time T related information should be included in the LPP Request Location information msg for the downlink NR E-CID to fulfil the SA2 requirement regarding scheduled location time.

2.1.5 Necessary enhancement analysis regarding uplink NR E-CID
The call flow of uplink NR E-CID is illustrated in the figure 5.
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 Figure 5: the call flow of implementation of uplink NR E-CID positioning approach

Similar with the UL-TDOA/UL-AoA, for uplink NR E-CID positioning approach, it could be found that LMF should trigger the NG-RAN node to perform the UL SRS measurements at time T. To fulfil the SA2 requirement, LMF could send the NRPPa measurement Request msg including the time T related information towards the NG-RAN node in advance to let the NG-RAN node perform the UL SRS measurement at the time T. In such a way, the NG-RAN node could activate the SRS transmission at UE by sending the MAC CE towards the UE just before the time T comes. As a result, from our point of view, no LPP spec impact should be made by RAN2 to fulfil the SA2 requirement of scheduled location time for the UL-TDOA/UL-AOA positioning approach.

Observation 3: it has no LPP spec impact to fulfil the SA2 requirement of scheduled location time for the uplink NR E-CID positioning approach, since it is up to NG-RAN node implementation to activate the UL SRS transmission just before the time T comes.
3 Conclusions

In this paper, the following observations and proposal are given:
Observation 1: it has no LPP spec impact to fulfil the SA2 requirement of scheduled location time for the UL-TDOA/ULAOA positioning approach if the approach of sending the SRS activation MAC CE towards UE just before the time T comes is adopted, since it is up to NG-RAN node implementation to activate the UL SRS transmission just before the time T comes.
Observation 2: it has no LPP spec impact to fulfil the SA2 requirement of scheduled location time for the multi-RTT positioning approach if the approach of sending the SRS activation MAC CE towards UE just before the time T comes is adopted, since it is up to NG-RAN node implementation to activate the UL SRS transmission just before the time T comes.
Observation 3: it has no LPP spec impact to fulfil the SA2 requirement of scheduled location time for the uplink NR E-CID positioning approach, since it is up to NG-RAN node implementation to activate the UL SRS transmission just before the time T comes.
Proposal 1: RAN2 to discuss whether or not the scheduled time T related information should be included in the LPP Request Location information msg for the DL-TDOA/AOD to fulfil the SA2 requirement regarding scheduled location time.
Proposal 2: RAN2 to agree that T related information should be carried in the RRC msg for SRS configuration if informing UE of the SRS activation time explicitly is needed for the UL-TDOA/UL-AoA positioning approach.
Proposal 3: RAN2 to discuss whether or not the scheduled time T related information should be included in the LPP Request Location information msg for the multi-RTT positioning approach to fulfil the SA2 requirement regarding scheduled location time.

Proposal 4: RAN2 to agree that T related information should be carried in the RRC msg for SRS configuration if informing UE of the SRS activation time explicitly is needed for the multi-RTT positioning approach.
Proposal 5: RAN2 to discuss whether or not the scheduled time T related information should be included in the LPP Request Location information msg for the downlink NR E-CID to fulfil the SA2 requirement regarding scheduled location time.
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