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1. Introduction
In RAN2#112e, the following agreements about the latency reduction have 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 latency reduction.
2. Discussion
[bookmark: OLE_LINK1]In Rel-16, LPP positioning capability exchange steps( LPP Request Capability and LPP Provide Capability) should be performed for nearly all positioning methods if the immediate positioning service is run in UE-based, UE-assisted or NG-RAN assisted mode. The positioning capability of a specific UE is a fixed result in a certain period. Hence, it is not efficient that even for a stationary UE, it should perform multiple times of the positioning capability exchange if the UE needs to perform the immediate location service in a period.
Observation 1: It is low efficient to perform the UE positioning capability exchange between UE and NW for each immediate location request.
Based on the latency results in [1], it is clear that positioning service may need to spend 18~34.5ms on the LPP Request Capability and spend 25~54.5ms on the LPP Provide Capability message. Hence, the total latency value of the positioning capability exchange may be 43~89ms. 
Observation 2: The combination latency value of the LPP Request Capability and LPP Provide Capability is about 43~89ms.
From our point of view, the positioning capability exchange may not need to be performed every time at the head of the positioning procedure for immediate location request if the UE positioning capability can be stored in the NW side. 
[bookmark: OLE_LINK4]Proposal 1: NW can keep the UE positioning capability to reduce the latency of immediate location service. Detail can be FFS.
There are two alternatives can be considered to achieve the NW stored UE positioning capability.
Alt 1: Add the UE positioning capability into the UE Capability.
The current UE capability transfer procedure is shown below:


[bookmark: _GoBack]Figure 1: UE capability transfer
UE positioning capability can be added into the UE Capability. Therefore,when NW initiates the procedure to a UE in RRC_CONNECTED when it needs UE capability information, the UE should send the UECapabilityInformation which includes the UE positioning capability to the NW. Whenever a location request occurs, the AMF may forward the location request and the UE capability to a selected LMF in Nlmf_Location_DetermineLocation Request. So, the LPP positioning capability transfer is not needed during the positioning procedure(i.e. step 5 in MO-LR/step 12 in MT-LR ).

Alt 2: NW side records the UE positioning capability after positioning service.
Considering the LPP capability exchange procedure has been defined in LTE, to minimum the influence of the existing mechanism, NW side may be able to keep the UE positioning capability after positioning service. NW may record the UE positioning capability in below scenarios. 
1. UE has performed positioning frequently in a certain period(e.g. counter > 5 in 5 minutes).
If a UE has performed positioning procedure more than fixed times in a certain period, NW may need to record the UE’s positioning capability at next time positioning service.
2. NW may record UE positioning capability for the UE who uploads its UE positioning capability to AMF via UL NAS message.
In this option, AMF will not request UE to upload its positioning capability. UE may upload its positioning capability to AMF for some purposes(e.g latency reduction, INACTIVE mode positioning). AMF only need to record the positioning capability that a UE forwards to it. After AMF record the UE’s positioning capability, AMF can forward the positioning capability to LMF in the positioning service request message.
3. UE that need supreme low latency（network slicing).
NW may record the positioning capability for the UE who needs URLLC.
In addition, A fixed or flexible value timer may also be deployed in the NW side. The UE positioning capability may be released after the timer expires.
Proposal 2: The following alternatives which used for NW to keep UE positioning capability shall be considered:
· Add the UE positioning capability into the UE Capability.
· NW side records the UE positioning capability after positioning service.
3. Conclusion and proposals
Observation 1: It is low efficient to perform the UE positioning capability exchange between UE and NW for each immediate location request.
Observation 2: The combination latency value of the LPP Request Capability and LPP Provide Capability is about 43~89ms.
Proposal 1: NW can keep the UE positioning capability to reduce the latency of immediate location service. Detail can be FFS.
Proposal 2: The following alternatives which used for NW to keep UE positioning capability shall be considered:
· Add the UE positioning capability into the UE Capability.
· NW side records the UE positioning capability after positioning service.
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