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1 Introduction

In RAN2#116e meeting, the following agreements on positioning in RRC inactive were achieved [1].
In this contribution, we will further discuss the positioning for RRC Inactive UE and provide some proposals. 
2 Discussion
2.1 SDT for RRC inactive UE positioning
For MO-LR, RRC inactive UE can perform positioning in RRC inactive  or transition to RRC connected and then perform positioning based on the previous agreement. We think whether perform positioning in RRC inactive or transition to RRC connected should base on the SDT mechanism. For example, there may be a threshold for using SDT mechanism to transmit data.
For MT-LR, gNB can determine how to forward the LPP and LCS message to RRC inactive UE. The gNB can trigger UE to transition to RRC connected if there is no on-going SDT, and then sends the LPP and LCS message to the UE. If there is on-gonging SDT, the gNB can send the LPP and LCS message to UE directly.
Proposal 1: Whether UE performs positioning in RRC inactive or transitions to RRC connected depends on the SDT mechanism;
Proposal 2: The gNB determine how to send DL LCS, LPP message and RRC message to inactive UE, either triggers UE to transition to RRC connected or sends the message to UE by SDT if there is ongoing SDT.
Based on the above discussion, regarding positioning for RRC inactive UE, there is only some impacts on how UE to send positioning related message to gNB and how the gNB to send positioning related message to the UE. Positioning for RRC inactive UE will not change the existing positioning procedure. 
Proposal 3: It is not necessary to introduce the new positioning procedures in stage 2 specification for RRC inactive UE positioning 
2.2 Assistance information for SDT 
The SDT configuraton is decided by gNB, but for positioning measurements or location estimate transmission, the gNB doesn’t know the data size that the UE will report, so it is difficult for gNB to decide appropriate SDT configuration. Therefore, LMF can provide assistance information to gNB, gNB can decide the appropriate SDT configuration for UE to perform positioning. Regarding the assistance information, the data size and data transmission period can be considered. However, LMF don’t know the RRC state of the UE, LMF can’t decide whether the assistance information for SDT configuration for UE positioning should be provided to the gNB. LMF may provide the assistance information to gNB based on the UE positioning requirements, for instance, the LMF provides the assistance data if low positioning latency is required. gNB would consider the assistance data when gNB configures the SDT for the UE positioning.
Proposal 4: LMF provide assistance information including positioning data size and transmission period to gNB, and gNB consider the assistance data when the gNB configures SDT for UE positioning.
2.3 UL positioning 
In the last meeting, it was agreed that the SRS for RRC inactive UE can be configured by RRC Release with suspendConfig. But how to handle TA issue for UL positioning had not been decided yet. In the SDT session, a TA timer had been introduced for TA maintenance in RRC inactive state for small data transmission. For UL positioning in RRC inactive, it also need a timer to maintenance the TA, if UL positioning in RRC inactive with CG-SDT is performed, the TA timer for CG-SDT will be configured, and the CG-SDT TA timer can be reused for UL positioning in RRC inactive. In other words, if the CG-DST timer is expired, the UL positioning reference signal will be released. 
Proposal 5: The CG-SDT TA timer can be reused for UL positioning in RRC inactive and UE will release UL positioning reference signal if the CG-DST timer is expired. 
When the TA timer for UL positioning in RRC inactive is expired, UE will release UL positioning reference signal, but the LMF don’t have the information on TA timer, LMF may still send positioning measurement request to the gNB to request the UL positioning measurements. In this case, the gNB can’t provide the UL positioning measurements to the LMF and the positioning latency will be increased. If the gNB provide the information on TA timer to the LMF, LMF can decide to request the positioning measurements or request new SRS configuration based on the TA timer information. 
Proposal 6: gNB provide the TA timer information for UL positioning in RRC inactive to LMF. 

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: Whether UE performs positioning in RRC inactive or transitions to RRC connected depends on the SDT mechanism;
Proposal 2: The gNB determine how to send DL LCS, LPP message and RRC message to inactive UE, either triggers UE to transition to RRC connected or sends the message to UE by SDT if there is ongoing SDT.
Proposal 3: It is not necessary to introduce the new positioning procedures in stage 2 specification for RRC inactive UE positioning
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Proposal 4: LMF provide assistance information including positioning data size and transmission period to gNB, and gNB consider the assistance data when the gNB configures SDT for UE positioning.
Proposal 5: The CG-SDT TA timer can be reused for UL positioning in RRC inactive and UE will release UL positioning reference signal if the CG-DST timer is expired.
Proposal 6: gNB provide the TA timer information for UL positioning in RRC inactive to LMF.
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The PRS configuration from LMF to UE is independent of the RRC state. That is, no impact on PRS configuration for RRC_INACTIVE from RAN2 perspective.


For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE through the following ways:


positioning system information, i.e. posSIB;


pre-configure assistance data when UE in RRC_CONNECTED state;


send to UE in RRC_INACTIVE during ongoing SDT procedure. 





SRS for positioning in RRC_INACTIVE state can be configured through the following ways: 


-	RRCRelease with SuspendConfig 


-	SDT DL RRC message, i.e. Msg B / Msg 4 of RA-SDT 


-	WA: pre-configure positioning SRS in RRC_CONNECTED 


FFS detailed signalling for these approaches.


Support SP SRSp for positioning in RRC_INACTIVE state. 


SP Positioning SRS Activation/Deactivation MAC CE is reused for triggering SRSp transmission in RRC_INACTIVE. 


AP SRSp is not supported for positioning in RRC_INACTIVE state.
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