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1 Introduction

Base on WID of positioning enhancements, the following aspects of positioning for RRC Inactive UE will be discussed [1]:
In RAN2#113bis meeting, the following agreements on positioning in RRC inactive were achieved [2].
In this contribution, we will discuss the DL positioning for RRC Inactive state UE and provide some suggestions. 
2 Discussion
2.1 General issues for positioning in RRC inactive

At last meeting, RAN2 discussed which uplink positioning messages can be transmitted by SDT, based on the SDT session, we think all the uplink positioning messages can be transmitted if data volume threshold is fulfilled. Besides the data volume threshold for SDT, we don’t see the benefits to introduce any other mechanism to distinguish which uplink LCS or LPP message can be transported by SDT. 
Proposal 1: Confirm the working assumption that any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers.
Based on current positioning procedure, the DL LPP message for RRC inactive UE can be sent to the anchor gNB of the UE since the RRC inactive UE is in CM-CONNECTED. So, if DL data can be transmitted by SDT, the DL LPP message can be sent to UE by SDT, otherwise the RRC inactive UE should be transmitted to RRC connected to receive the DL LPP message.
When SDT is configured for RRC inactive UE, the uplink LPP message can be transmitted by SDT if data volume threshold for SDT is fulfilled, otherwise the UE should transmit to RRC connected to send LPP messages.
Proposal 2：The LPP don’t need to select transport and RRC state is invisible to LPP and LCS message.
Proposal 3: Whether RRC inactive UE transmits to RRC connected to send or receive LPP message is determined by AS layer mechanism. 
2.2 How to configure the positioning assistance data
For how to configure the positioning assistance information for RRC Inactive UE, we think the following options can be considered for RRC Inactive UE to acquire the positioning assistance data. 
Option 1: The network broadcasts posSIB

UE requests the system information if it is not broadcasted and acquires the assistance information by reading the system information.
Option 2: The existing deferred MT-LR procedure

The LMF sends positioning assistance data to UE via LPP message, UE receives the LPP message in RRC Connected, and then if UE receives location information request message with deferred indication such as triggeredReporting and periodicalReporting, the UE will keep positioning assistance data when the UE moves to RRC Inactive.

Option 3: The existing LPP provide assistance data message with additional indication

The LMF sends positioning assistance data via LPP message to UE and the LPP message with an indication to indicate it will be used for RRC Inactive, UE receives the LPP message in RRC_CONNECTED and then the UE will keep positioning assistance data when the UE moves to RRC Inactive regardless of whether UE receives location information request message with deferred indication.

Option 4: NRPPa message and RRC release message
The LMF sends NRPPa message to gNB with positioning assistance data for RRC Inactive UE, and then gNB configure the assistance information to UE when UE transmits to RRC Inactive.
Option 5: DL NAS message supported for RRC inactive
If DL NAS message can be sent to RRC inactive UE, the RRC inactive UE can directly receive the positioning assistance data.
For option 1, the network has to broadcast positioning sib if only one UE has positioning requirements, so it will increase the signaling overhead. For option 2, it needs to use deferred MT-LR procedure, so if there is no deferred MT-LR positioning requirement, option 2 isn’t feasible for the RRC Inactive UE. For option3, if UE don’t transmit to RRC Inactive in the serving cell, it is not necessary to configure the positioning assistance data for the UE. For option 4, it needs to define new NRPPa message. For option 5, it needs SDT to support sending DL NAS message to RRC Inactive UE.
Proposal 4: The following options can be considered to configure the positioning assistance data to RRC Inactive UE: 

Option 1: The network broadcasts posSIB

Option 2: The existing deferred MT-LR procedure
Option 3: The existing LPP provide assistance data message with additional indication
Option 4: NRPPa message and RRC release message
Option 5: The existing LPP provide assistance data message sent by SDT
2.3 How to send the request location information message
Regarding how to send the request location information message to RRC Inactive UE, we think following options can be considered. 
Option 1: The existing deferred MT-LR procedure
The LMF can send the message to UE while the UE is in RRC Connected by setting the type for the request as periodicalReporting and the UE can continue the measurement in RRC Inactive
Option 2: RequestLocationInformation with additional indication sent to UE in RRC Connected
The RequestLocationInformation message can be sent to UE when UE is in RRC Connected, and the additional indication to indicate this message to be used when UE transmits to RRC Inactive. When the RRC Inactive UE positioning is initiated, the paging message could be used for triggering UE to perform PRS measurement and report UE location and/or measurements. 
Option 3: DL NAS message supported for RRC inactive
If DL NAS is supported for RRC inactive UE, LMF can sends location information request to UE directly.
For option 1, option 1 isn’t feasible if there is no deferred MT-LR positioning requirement for the UE. For option 2, the paging message needs to be enhanced, for example, the paging message may include positioning indication for triggering RRC inactive UE to measure PRS. And the new NRPPa message may be needed to trigger gNB to send the paging message. For option 3, it needs SDT to support sending DL NAS message to RRC Inactive UE.
Proposal 5: The following options can be considered for sending the request location information message to RRC Inactive UE:
Option 1: The existing deferred MT-LR procedure

Option 2: RequestLocationInformation with additional indication sent to UE in RRC Connected
Option 3: RequestLocationInformation sent by SDT
2.4 How to provide location information 
Since SDT will support the uplink CP data transmission, so the location information can be provided to LMF by using SDT mechanism. And details can be discussed in the SDT item. Moreover, the RRC Inactive UE can provide the location information to network when it transmits to RRC Connected. Considering there may be a threshold for using SDT solution to transmit UP link data, so the UE can use the threshold to determine whether sends location information using SDT mechanism or transmits to RRC Connected to send it. 
Proposal 6: Whether UE sends location information in RRC inactive or RRC connected is based on SDT mechanism.
3 Conclusions 
In this contribution, we have discussed the positioning enhancements for RRC Inactive state UE, based on the discussion, we have the following proposals:

Proposal 1: Confirm the working assumption that any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers.
Proposal 2：The LPP don’t need to select transport and RRC state is invisible to LPP and LCS message.
Proposal 3: Whether RRC inactive UE transmits to RRC connected to send or receive LPP message is determined by AS layer mechanism.
Proposal 4: The following options can be considered to configure the positioning assistance data to RRC Inactive UE:
Option 1: The network broadcasts posSIB

Option 2: The existing deferred MT-LR procedure
Option 3: The existing LPP provide assistance data message with additional indication
Option 4: NRPPa message and RRC release message
Option 5: The existing LPP provide assistance data message sent by SDT
Proposal 5: The following options can be considered for sending the request location information message to RRC Inactive UE:
Option 1: The existing deferred MT-LR procedure

Option 2: RequestLocationInformation with additional indication sent to UE in RRC Connected
Option 3: RequestLocationInformation sent by SDT
Proposal 6: Whether UE sends location information in RRC inactive or RRC connected is based on SDT mechanism.
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WA: Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers.  I.e. RAN2 do not specify a restriction on message type.


FFS if LPP needs to select transport, i.e. if the message is just submitted to lower layers which decide how to deliver it (SDT, change state, etc.).


FFS if RRC state is exposed to LPP.





Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:


DL NR positioning methods and RAT-independent positioning methods 


Support of UE positioning measurements for UEs in RRC_INACTIVE state


Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state


Note: this work will be coordinated with the SDT WI. 


As 2nd priority:


UL and DL+UL NR positioning methods


Support of gNB positioning measurements for UEs in RRC_INACTIVE state
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