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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN2 #116bis meeting, the following agreements were reached regarding positioning in RRC_INACTIVE, and the agreements were captured in the RRC running CR [1].
Agreements:
Proposal 1 (modified)	To support UL positioning in RRC_INACTIVE, reuse SDT TA timer mechanism (with a separate timer with similar function) for TA validation.
Proposal 2	To support UL positioning in RRC_INACTIVE, reuse RSRP change based solution for TA validation
Proposal 3	The SRSp configuration is considered as invalid if TA is not valid.
Proposal 4	When cell reselection is performed and UE initiates RRC resume procedure to the cell which is different from the cell in which the SRSp is configured, the TA timer configuration for SRS should be released.
Proposal 5 (modified)	The SRSp configuration is released when the UE sends RRCResumeRequest to a cell other than the cell where it is released to RRC_INACTIVE state.
Proposal 6	BWP info together with the SRS-PosResourceSet IE is included in RRCRelease message for SRS configuration in RRC_INACTIVE.
Proposal 7	RAN2 confirms RAN1 agreement that UE may be configured to transmit UL SRS for Positioning where the following parameters are additionally configured for the transmission of the SRS for Positioning during the RRC_INACTIVE state: frequency location and bandwidth, SCS, CP length.
Proposal 8	Add the restriction on AP SRS in the field description of resourceType “The aperiodic is not applicable for the UE in RRC_INACTIVE.”.
FFS if the TA timer configuration is invalidated upon any cell reselection.
In this contribution, we further discuss the remaining issues to support positioning in RRC_INACTIVE.
· RRC change for UL positioning in RRC_INACTIVE
· Mobility support for UL positioning in RRC_INACTIVE
2. Discussion
2.1 RRC change for UL positioning in RRC_INACTIVE
In the current RRC running CR, the RRC layer is responsible for monitoring time validity and RSRP changes, which is duplicated with the MAC procedure in [2]. For the modeling of CG-SDT, the MAC layer is responsible for monitoring time validity and RSRP changes. As most of the mechanisms of UL positioning in RRC_INACTIVE reuse that of CG-SDT, we suggest removing section 5.X.
	[bookmark: _Toc60776711][bookmark: _Toc83739666][bookmark: _Toc83790267][bookmark: _Toc46482970][bookmark: _Toc46481736][bookmark: _Toc46480502][bookmark: _Toc37081877][bookmark: _Toc36938898][bookmark: _Toc36846245][bookmark: _Toc36809881][bookmark: _Toc36566472]5.X	Timing alignment validation for SRS for Positioning transmission in RRC Inactive
The UE shall: 
1>	if srs-timeAlignmentTimer is configured and srs-TimeAlignmentTimer is running; 
2> if RSRP-ChangeThreshold is configured and the following conditions are fulfilled:
3> if the serving cell RSRP has not increased by more than changeThresh compared to the stored serving cell reference RSRP value; and
3> if the serving cell RSRP has not decreased by more than changeThresh compared to the stored serving cell reference RSRP value; 
4> consider the Timing Advance value for SRS for Positioning transmission to be valid;
2> else:
3> consider the SRS for positioning configuration in RRC Inactive state to be invalid. 


Proposal 1: The MAC layer is responsible for monitoring the time validity of SRSp and RSRP changes.
[bookmark: _GoBack]To align with SDT, the SRS-PosRRC-InactiveConfig was introduced in the SuspendConfig as follows:
	SRS-PosRRC-InactiveConfig-r17 ::=                  SEQUENCE {
    srs-Config-r17                       SetupRelease {SRS-Config}              OPTIONAL,   -- Need M
    bwp-r17                              BWP                                                 OPTIONAL,   -- Need S
    srs-TimeAlignmentTimer-r17            ENUMERARED {FFS align with SDT}       OPTIONAL,   -- Need R
    changeThresh-r17                  RSRP-ChangeThresh-r17,					   OPTIONAL    -- Need R
}

RSRP-ChangeThresh-r17 ::= ENUMERATED {dB4, dB6, dB8, dB10, dB14, dB18, dB22, dB26, dB30, dB34, spare6, spare5, spare4, spare3, spare2, spare1}

Editor’s Note: To be updated to align with SDT
Editor’s Note: To Check whether BWP IE loactionAndBandwidth field to be used or separate fields along with offsetToPointA is to be used.
Editor’s Note: Check the need codes and whether instead of SRS-Config; SRSPosResourceSet And SRSPosResource are to be used.



	SRS-PosRRC-InactiveConfig field descriptions

	bwp
BWP configuration for SRS for Positioning during the RRC_Inactive state. If the field is absent, the UE is configured with an SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP.

	srs-TimeAlignmnetTimer
TA timer for SRS for positioning transmission during RRC Inactive State. 
Editor’s Note: Range to be taken from SDT


There are some remaining issues:
BWP IE or separate fields
RAN1 has discussed options for SRS for positioning transmission and configurations for UEs in RRC_INACTIVE state and the following agreement was made as an outcome of the discussion at RAN1#107e:
	Agreement
· The following options are supported for SRS for positioning transmission by RRC_INACTIVE UEs:
· Option 1:
· Subject to UE capability (which is a prerequisite for option 2), a UE may be configured with an SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP.
· Option 2:
· Subject to UE capability, a UE may be configured with an SRS for Positioning where the following parameters are additionally configured for the transmission of the SRS for Positioning during the RRC_INACTIVE state: frequency location and bandwidth, SCS, CP length. 
· The UE shall not transmit the SRS for Positioning when it is expected to perform UL transmissions in the initial UL BWP in RRC_INACTIVE state.


In our understanding, the existing BWP IE can fulfill the RAN1 agreement in option 2, and no need to introduce separate fields. 
	BWP ::=                             SEQUENCE {
    locationAndBandwidth                INTEGER (0..37949),
    subcarrierSpacing                   SubcarrierSpacing,
    cyclicPrefix                        ENUMERATED { extended }                                                 OPTIONAL    -- Need R
}


Proposal 2: The existing BWP IE is reused to associate with the SRSp configuration transmitted in non-initial UL BWP.
SRS-Config or SRSPosResourceSet & SRSPosResource
In general, we believe that both approaches are feasible. Since there are several optional fields in the existing SRS-Config field, reusing the SRS-Config field will introduce some extra bits. however, the SRS configuration itself is of such a big size that these extra bits do not represent a particularly significant proportion. However, the field description shall be updated with the restriction that the field does not contain the normal SRS configuration.
Proposal 3: The existing SRS-Config IE is reused in SRSp configuration for RRC_INACTIVE and the field description shall be updated with the restriction that this field does not contain the normal SRS configuration.
2.2 Mobility support for UL positioning in RRC_INACTIVE


Figure 1	UL positioning procedure
Due to the RSRP change threshold, the UE shall not send the SRS anymore when it moves out of the specific area and the validity criteria are not met. In this case, the LMF cannot get the measurement result of the UL-SRS transmissions from the target device in step 7 and may send MEASUREMENT FAILURE message instead of MEASUREMENT RESPONSE in step 8. Then the LMF may send another SRS request to the anchor cell to send a new SRS configuration to UE. The UE will be paging to enter RRC_CONNECTED to update the SRS configuration or remain RRC_INACITVE and update the SRS configuration if there is ongoing SDT.
Another solution is that the UE indicates the SRS is invalid to the network and triggers the SRS reconfiguration request by initiating an SDT procedure. 
· The UE needs to inform the gNB to reconfigure the SRS configuration, e.g. by a new RRC message.
· The new gNB may need to retrieve the UE context from the old NG-RAN node to transfer the SRS update request to LMF.
Proposal 4: To support mobility, the target UE should be able to indicate that the SRSp is invalid and initiate an SRSp configuration update for positioning in RRC_INACTIVE.
3. Conclusion
Proposal 1: The MAC layer is responsible for monitoring the time validity of SRSp and RSRP changes.
Proposal 2: The existing BWP IE is reused to associate with the SRSp configuration transmitted in non-initial UL BWP.
Proposal 3: The existing SRS-Config IE is reused in SRSp configuration for RRC_INACTIVE and the field description shall be updated with the restriction that this field does not contain the normal SRS configuration.
Proposal 4: To support mobility, the target UE should be able to indicate that the SRSp is invalid and initiate an SRSp configuration update for positioning in RRC_INACTIVE.
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