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1 Introduction

In RAN2#112 e-meeting, the following agreements on latency reduction were achieved [1]:
In this contribution, we will discuss the positioning enhancements on latency reduction.
2 Discussion
2.1 Positioning capability enhancement 
According to Rel-16 MO-LR, MT-LR and NI-LR procedures, LMF need to request positioning capability from UE and UE reports its positioning capability to LMF during the positioning procedure. So, if LMF knows UE’s positioning capability in advance, such as LMF stores the UE positioning capability, then the latency of LPP capabilities procedure will be reduced.
Observation 1: if LMF knows UE’s positioning capability in advance, the latency of LPP capabilities procedure during positioning will be reduced.

There are two options for how to LMF knows UE’s LPP in advance [2].

Option 1: AMF stores UE’s LPP capability, LMF acquires LPP capability from AMF when performs UE positioning.

Option 2: LMF stores UE’s LPP capability and LMF can directly use it when performs UE positioning.

If AMF stores UE’s LPP capability, LMF need to request the LPP capability from AMF before performing UE positioning, it will also lead to positioning latency. 
Observation 2: LMF stores UE’s positioning capability can reduce more positioning latency. 
Some UE positioning capabilities may be changed, for instance, when UE is out door, it will report the positioning capabilities with A-GNSS, and then UE is moving into indoor, the GNSS signals isn’t available any more. If LMF still use A-GNSS to locate the UE, it will lead positioning failure. So, if the UE positioning capabilities are changed, it is necessary to indicate to LMF/AMF. 
Observation 3: It is necessary to send indication to LMF/AMF when UE positioning capabilities are changed.
Based on above discussion, we have following proposal:
Proposal 1: The positioning capabilities stored by AMF/LMF should be supported for latency reduction and the details can be studied in WI phase.
2.2 Positioning assistance data procedure optimization 
According to the email discussion [2], it was proposed to optimize the PRS configuration and SRS configuration to reduce positioning latency caused by SRS/PRS configuration. The idea is that DL PRS and SRS configuration can be pre-configured to UE. 
In Rel-16, the PRS configuration can be configured to UE by positioning SIB, this is also a pre-configured mechanism. However, based on RAN1 agreements, latency reduction related to the request and response of positioning assistance data (e.g., via RRC signaling, MAC-CE and/or physical layer procedure) can be studied and specified. So, the proposed DL PRS and SRS configuration optimization is different from the positioning SIB solution. Therefore, we think the following issues can be further studied.
· How to pre-configure the PRS and SRS？
· When to pre-configure the PRS and SRS?

· How to activate the pre-configured PRS and SRS?

· If the PRS is periodic, compared to positioning SIB, what is the benefit of the proposed pre-configured PRS?

Proposal 2: The pre-configured PRS and SRS to reduce positioning latency need to further studied in WI phase. 
2.3 Measurement report optimization 
During the email discussion [2], it was proposed to optimize the measurement report, with configured grant mechanism. So the positioning latency can be reduced since the UE don’t need to request the UL grant for positioning measurement and/or location information transmission. Considering the configured grant mechanism has been introduced for the NR URLLC, it is a reasonable assumption that configured grant can be used to transmit the positioning measurement for latency reduction. So we think configured grant mechanism for positioning reduction should be considered for normative work.
Proposal 3: The configured grant mechanism for UE to transmit positioning measurement/location should be considered for WI. 
For configured grant to reduce positioning latency, there may be following issues that need to further discussed. 
· When does gNB configure/activate the configured grant resource for UE to transmit measurement results;

· When does gNB deactivate/release the configured grant resource which is configured for UE to transmit measurement results;

· How to decide the configured grant resource for UE positioning latency reduction;
Considering there is only one meeting for positioning SI, we think the details of configured grant mechanism for positioning latency reduction can be studied in WI phase.
Proposal 4: The details of configured grant mechanism for UE to transmit measurement results can be studied in WI phase.
3 Conclusions 
In this contribution, we have discussed positioning latency reduction solutions, based on the discussion, we have the following proposals:

Observation 1: if LMF knows UE’s positioning capability in advance, the latency of LPP capabilities procedure during positioning will be reduced.

Observation 2: LMF stores UE’s positioning capability can reduce more positioning latency. 
Observation 3: It is necessary to send indication to LMF/AMF when UE positioning capabilities are changed.
Proposal 1: The positioning capabilities stored by AMF/LMF should be supported for latency reduction and the details can be studied in WI phase.

Proposal 2: The pre-configured PRS and SRS to reduce positioning latency need to further studied in WI phase. 
Proposal 3: The configured grant mechanism for UE to transmit positioning measurement/location should be considered for WI. 
Proposal 4: The details of configured grant mechanism for UE to transmit measurement results can be studied in WI phase.
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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.
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