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1. Introduction
In RAN2#112e, the following agreements about the latency reduction has been approved.
Agreements:
1: For latency analysis of Rel.16 solutions, RAN2 only consider the latency of positioning procedure, i.e. step 5 in MO-LR/step 12 in MT-LR (involving RRC, LPP, NRPPa, MAC).  A note is added to the TR and in our response to RAN1 to clarify this is what we covered.  We can clarify to RAN1 that more time would be needed for an end-to-end analysis.
2: For latency analysis of Rel.16 solutions, RAN2 only consider the latency caused by UE, gNB, AMF and LMF. 
3: For latency analysis of Rel.16 solutions, RAN2 consider both UE-based and UE-assisted.
Based on the agreements and the discussion results R2-2010872[1] in RAN2#112e, the intention of the contribution is to share some views on the improvement of the MO-LR request.
2. [bookmark: OLE_LINK1]Background knowledge
The background can be divided into three parts.
1 MO-LR request
The call flow below shows the parts of MO-LR procedure which are defined in TS23.273[2].
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Figure 1: Parts of 5GC-MO-LR Procedure
In step 2, UE sends a MO-LR Request message included in a UL NAS TRANSPORT message. The MO-LR request message may contain the LCS requested QoS information, the requested maximum age of location, requested type of location and information about the LCS Client which depends on the positioning service requirement. In addition, the MO-LR request message may optionally include an LPP positioning message. And in current specification, there is no definition about the type of the LPP message.
Observation 1: A LPP message can be included in the MO-LR request message in Rel-16.
2 ProvideLocationInformation
The structure of the ProvideLocationInformation IE is defined in TS37.355[3] and can be found below:
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Figure 2: structure of ProvideLocationInformation
As shown in the figure, the estimate location can be included in the CommonIEsProvideLocationInformation. And the measurement reports for different positioning methods can be recorded in the different related IEs. For example, the measurement report which is generated by DL-TDOA can be found in NR-DL-TDOA-ProvideLocationInformation-r16. 
Observation 2: LMF can figure out the positioning methods UE performed from the uploaded measurement reports.
3 Positioning SI
UE can find the positioning information from either LPP provide assistance information message or positioning SI. In Rel-16, the assistance information about GNSS, OTDOA, Barometric, TBS, and NR DL-TDOA/DL-AoD can be found in the positioning SI.

3. Discussion of the enhancement of MO-LR request
From our point of view, the great latency gain may be achieved if the LPP provide location information can be added into MO-LR request message. The explanation for involved positioning methods will be explained below separately.
Because in the last version of the specification, only OTDOA based on LTE signals is supported, this positioning method will not be discussed in this report.
For NR DL-TDOA/DL-AoD, the NR-DL-TDOA-Error/NR-DL-AoD-Error IE and NR-SelectedDL-PRS-IndexList IE can only be found in the LPP provide assistance data message. If UE has performed the DL-TDOA/DL-AoD recently, UE may be able to keep the NR-SelectedDL-PRS-IndexList IE and use this IE in the next PRS measurement. Therefore, UE can receive the PRS assistance data from the broadcast message and perform the PRS measurements. Then the LPP provide location information message which may contain either the estimate location or measurement reports can be forwarded to the LMF, combined with the MO-LR request.
For Barometric, TBS and GNSS, they can run as standalone mode which means these positioning methods do not rely on the 3GPP network. It is possible for UE to find enough assistance data in the positioning SI before the positioning service starts and forwards either the measurement report or estimate location to the NW with the MO-LR request.
For NR DL E-CID, though UE can not find any assistance message in the positioning SI, based on the definition, the UE generally is not expected to make additional measurements for this positioning method. Based on the definition in TS 38.305[4], the UE only needs to measure and report SS-RSRP, SS-RSRQ, CSI-RSRP and CSI-RSRQ for the NR DL E-CID. In other words, it is possible for a UE to forward the measurement results with the MO-LR request to the LMF directly without getting further LPP positioning assistance data from LMF. 
For other RAT-independent positioning methods like Bluetooth, WLAN and Sensor, UE is able to send the MO-LR request and the LPP provide location information which contains the estimate location(UE- based) or measurement report(UE-assisted) to the NW side.
Observation 3: For some positioning methods, UE can perform the positioning related measurements and calculation before MO-LR request transmission.
Based on the discussion result in R2-2010872[1], the positioning procedure of DL-TDOA/DL-AoD is shown below:

Figure 3: procedure for DL-TDOA/DL-AoD
With the modification described in this tdoc, the modified DL-TDOA/DL-AoD procedure is shown below:
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[bookmark: _GoBack]Figure 4: modified Procedure for DL-TDOA/DL-AoD
As illustrated in the above figure, a UE performs the PRS measurement and get the measurement report before the MO_LR request. Then the UE sends the MO-LR request and the LPP provide location information to the AMF and initiates a new positioning service. After LMF receives the measurement report, LMF can calculate the estimate location and send the positioning response to related entity. Similar procedure can also be deployed in NR DL E-CID and other positioning methods which are mentioned before. It is clear that sending LPP provide location information message with the MO-LR request can make great contribution to the latency reduction.
Proposal 1： RAN2 shall consider that UE may be able to add the LPP Provide Location Information into the MO-LR request. Detail can be FFS.

4. Conclusion and proposals
Observation 1: A LPP message can be included in the MO-LR request message in Rel-16.
Observation 2: LMF can figure out the positioning methods UE performed from the uploaded measurement reports.
Observation 3: For some positioning methods, UE can perform the positioning related measurements and calculation before MO-LR request transmission.
Proposal 1： RAN2 shall consider that UE may be able to add the LPP Provide Location Information into the MO-LR request. Detail can be FFS.
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