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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN2#115-e meeting, the following agreements were reached regarding UL positioning in RRC_INACTIVE:
Agreement:
gNB can configure the UE with periodic SRS (assuming periodic SRS is supported in RRC_INACTIVE) by RRCRelease with suspendConfig at least when periodic event is configured for deferred MT-LR.  Other cases can be further discussed.
In RAN1#106bis-e meeting, RAN1 discussed additional types of SRS for positioning to be supported by UEs in RRC_INACTIVE state (on top of periodic SRS for positioning agreed by RAN2). The following agreement was made by RAN1 as an outcome of the discussion on additional types of SRS for positioning to be supported by UEs in RRC_INACTIVE state:
	
Agreement:
· Send LS to RAN2 with the outcome of RAN1 discussion on types of SRS for positioning to be supported by UEs in RRC_INACTIVE state
· From RAN1 perspective, support of semi-persistent SRS for positioning by RRC_INACTIVE UEs is feasible
· It is up to RAN2 to confirm support of semi-persistent SRS for positioning by RRC_INACTIVE UEs and determine necessary signalling details

Agreement:
· For RRC_INACTIVE UEs, SRS for positioning bandwidth, SCS and CP type are configured by RRC and can be different from that of initial UL BWP configured by the system information


In this contribution, we further discuss how to support periodic SRS and semi-persistent SRS transmission for UL positioning in RRC_INACTIVE from RAN2 perspective.
2. Discussion
The messaging between the LMF, the gNBs, and the UE to perform UL positioning procedure is illustrated in Figure 1 [1]. 
[bookmark: _GoBack]When an LMF determines the positioning method as UL positioning, the LMF can request the gNB for SRS configuration for the UE and the SRS resource type can be periodic, semi-persistent, or aperiodic SRS. If semi-persistent or aperiodic SRS is configured to the UE, the LMF may request activation of UE SRS transmission by sending a NRPPa Positioning Activation Request message to the serving gNB. The gNB then activates the UE SRS transmission:
· For semi-persistent UL-SRS, the serving gNB activates the configured semi-persistent UL-SRS resource sets by sending the SP Positioning SRS Activation/Deactivation MAC CE command.
· For aperiodic UL-SRS, the serving gNB activates the configured aperiodic UL-SRS resource sets by sending the DCI command.
However, RAN1 only agreed to support periodic SRS and semi-persistent SRS in RRC_INACTIVE. For periodic SRS, the gNB can send the UE SRS configuration to the UE by RRCRelease with suspendConfig in step 3a and no stage 2 procedure difference with the RRC_CONNECTED.


Figure 1	UL positioning procedure with periodic SRS and semi-persistent SRS
For semi-persistent SRS, the configured SRS needs to be activated by a MAC CE in step 5a. However, if the UE has been released to RRC_INACTIVE and no SDT is ongoing, the serving gNB shall transition the UE to RRC_CONNECTED to send the SRS activation. Another solution is to send the activation MAC CE command along with the SRS configuration to UE when releasing the UE to RRC_INACTIVE.
Proposal 1: The gNB can configure the UE with semi-persistent SRS by RRCRelease with suspendConfig.
Proposal 2: The SP Positioning SRS Activation MAC CE command can be sent along with the configuration of semi-persistent SRS when gNB releases the UE to RRC_INACTIVE.
After LMF received the SRS measurement, the LMF may send a NRPPa POSITIONING DEACTIVATION message to the serving gNB to deactivate UL SRS transmission or release all the SRS transmission. If the UE is in RRC_INACTIVE and no SDT is ongoing, the serving gNB shall transition the UE to RRC_CONNECTED to send the SRS deactivation. Another solution is to not send the deactivation MAC CE command to UE in RRC_INACTIVE and only wait for the TA timer to expire.
Proposal 3: gNB can choose not to send the SP Positioning SRS Deactivation MAC CE command to the UE in RRC_INACTIVE.
Based on the above analysis, the UL positioning procedure in RRC_INACTIVE with semi-persistent SRS is illustrated in Figure 2 and the difference with the procedure in RRC_CONNECTED is as follows:
3.	In the case of the requested SRS being semi-persistent SRS, the serving gNB determines the resources available for UL-SRS but does not configure the target device with the UL-SRS resource sets immediately if the UE can support UL positioning in RRC_INACTIVE and the gNB would release the UE into RRC_INACTIVE.
5b	After receiving the NRPPa POSITIONING ACTIVATION REQUEST message from LMF, the gNB will send the SP Positioning SRS Activation MAC CE command along with the SRS configuration when releasing the UE to RRC_INACTIVE.
9a	After receiving the NRPPa POSITIONING DEACTIVATION message from LMF to deactivate UL SRS transmission or release all the SRS transmission, the gNB can choose not to send the SP Positioning SRS Deactivation MAC CE command to the UE in RRC_INACTIVE.



Figure 2	UL positioning procedure in RRC_INACTIVE with semi-persistent SRS
Proposal 4: Capture the procedure of UL positioning with semi-persistent SRS in RRC_INACTIVE into the stage 2 specification.
Due to the mobility of the UE in RRC_INACTIVE, the stored SRS configuration may become invalid. Similar to pre-configuration, the UE shall regard the SRS configuration as valid when the criteria are met, e.g. within a specific area and period. The specific area can be the cell in which RRCRelease message is received, where the SRS configuration is relatively stable and does not need to be updated frequently. In addition, the other validity criteria should also be considered. For example, when the UE moves and the RSRP of the pathloss RS or the spatial relation RS changes a lot, causing the pathloss RS or the spatial relation RS previously configured to be no longer available and measurement failure on TRP side; or, the TA configuration is no longer available, causing potential interference. The SRS valid criteria can be transmitted to the UE via RRCRelease message with SuspendConfig as well.
Proposal 5: The SRS configuration for positioning in RRC_INACTIVE should be valid within a specific area and period.
Proposal 6: The validity criteria can be delivered along with the SRS configuration when gNB releases the UE to RRC_INACTIVE.
When the UE moves out of the specific area and the validity criteria are not met, the UE shall not send the SRS anymore. 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 7: The UE should be able to indicate that the SRS is invalid and initiate SRS configuration update for positioning in RRC_INACTIVE.
3. Conclusion
Based on the discussion, we propose the following:
Proposal 1: The gNB can configure the UE with semi-persistent SRS by RRCRelease with suspendConfig.
Proposal 2: The SP Positioning SRS Activation MAC CE command can be sent along with the configuration of semi-persistent SRS when gNB releases the UE to RRC_INACTIVE.
Proposal 3: gNB can choose not to send the SP Positioning SRS Deactivation MAC CE command to the UE in RRC_INACTIVE.
Proposal 4: Capture the procedure of UL positioning with semi-persistent SRS in RRC_INACTIVE into the stage 2 specification.
Proposal 5: The SRS configuration for positioning in RRC_INACTIVE should be valid within a specific area and period.
Proposal 6: The validity criteria can be delivered along with the SRS configuration when gNB releases the UE to RRC_INACTIVE.
Proposal 7: The UE should be able to indicate that the SRS is invalid and initiate SRS configuration update for positioning in RRC_INACTIVE.
4. Reference
[1]. TR 38.305, Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN
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