
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN WG2 Meeting #115-e		R2-2107644
[bookmark: _GoBack]e-Meeting, 16th - 27th August, 2021

                          
Source:	vivo
[bookmark: Title]Title:          Configuration of UL positioning in RRC_INACTIVE
[bookmark: Source]Agenda Item:	8.11.3
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In RAN2#114-e meeting, the following agreements were reached regarding use of SDT framework for positioning in RRC_INACTIVE:
Agreements:
Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective. 

Follow Rel-17 SDT framework for INACTIVE UL and DL positioning:
	If the UE initiated data transmission using UL SDT, the network can send DL LCS, LPP message and RRC message (e.g. to configure SRS (TBD on what message is used), if UL positioning supported) to the UE. 
	Otherwise, if UE did not initiate UL SDT, rely on legacy operation, i.e. the network shall transition the UE to RRC_CONNECTED, e.g. based on RAN paging. 

Note that RAN2 has not reached any conclusion on the configuration in UL positioning in RRC_INACTIVE considering it is still open in RAN1 on how positioning SRS should be used for UE in RRC_INACTIVE. 
In this contribution, assuming RAN1 related issue will be addressed, we discuss the configuration of UL positioning in RRC_INACTIVE from RAN2 perspective.
2. Discussion
For DL positioning in RRC_INACTIVE, it’s agreed that the positioning measurement or location estimate performed in RRC_INACTIVE can be reported when the UE is in RRC_INACTIVE via SDT. However, the size of ProvideLocationInformation message may exceed the data volume threshold of SDT. As a consequence, the UE may enter RRC_CONNECTED to transmit the LPP/LCS messages, which will introduce extra power consumption. Meanwhile, the objective of improving the device efficiency may can’t be achieved. 
For some scenarios that the power saving is critical, UL positioning in RRC_INACTIVE is feasible to meet the objective of improving the device efficiency [1]. Therefore, we suppose that the UL positioning in RRC_INACTIVE should be specified in R17.
Proposal 1: UL positioning in RRC_INACTIVE should be specified in R17 as it can improve the device efficiency for power saving critical scenarios.
Referred to [1], Figure 1 shows the procedure to perform UL positioning. From UE perspective, the UL positioning includes the following procedures:
· LPP Capability transmission
· RRC SRS configuration transmission
· MAC Activate UE SRS transmission
· SRS transmission
[image: ]
Figure 1: UL positioning procedures
In order to reduce workload, the simple way to support the uplink positioning in RRC_INACTIVE is to reuse the framework in RRC_CONNECTED and to reuse the SRS as UL positioning reference signal. However, the final decision of UL RS for positioning is rely on RAN1 discussion. Assuming SRS is used as UL positioning RS in RRC_INACTIVE, the key issues of UL positioning from RAN2 perspective is the SRS configuration maintenance.
Currently, dedicated SRS can be configured to UE in RRC_CONNECTED. When UE enters RRC_INACTIVE, if the SRS configuration is not released and still valid, the UE may transmit dedicated SRS in RRC_INACTIVE, and then the gNB could measure the SRS for LMF to obtain the location estimate of the target UE. The dedicated SRS configuration can be transmitted to the UE via RRCRelease message with SuspendConfig.
Due to the mobility of the UE in RRC_INACTIVE, the stored SRS configuration may become invalid. Similar with pre-configuration of assistance in [2], The UE shall regard the SRS configuration is 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 2: SRS configuration for positioning received in RRC_CONNECTED can be used in RRC_INACTIVE UL positioning.
Proposal 3: The UE shall regard the SRS configuration for positioning as valid within a specific area and period.
Proposal 4: The SRS configuration for positioning and the validity criteria can be delivered in RRCRelease message.
When the UE moves out of the specific area and the validity criteria are not met, the UE may enter RRC_CONNECTED to update the SRS configuration or remain RRC_INACITVE and update the SRS configuration via SDT.
For SRS configuration update via SDT, there can be two solutions:
· Solution 1: the gNB reconfigures the SRS configuration when there is ongoing SDT procedure;
· Solution 2: the UE triggers the SRS reconfiguration request by initiating an SDT procedure.
No specification impact will be introduced in solution 1 while some enhancements are essential for solution 2, including:
· The UE need 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.
Solution 2 can provide the flexibility as the UE can initiate the SDT at any time. In our view, Solution 2 is preferred.
Proposal 5: UE can initiate update request of SRS configuration for positioning in RRC_INACTIVE.
3. Conclusion
Based on the discussion, we propose the following:
Proposal 1: UL positioning in RRC_INACTIVE should be specified in R17 as it can improve the device efficiency for power saving critical scenarios.
Proposal 2: SRS configuration for positioning received in RRC_CONNECTED can be used in RRC_INACTIVE UL positioning.
Proposal 3: The UE shall regard the SRS configuration for positioning as valid within a specific area and period.
Proposal 4: The SRS configuration and the validity criteria can be delivered in RRCRelease message.
Proposal 5: UE can initiate update request of SRS configuration for positioning in RRC_INACTIVE.
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