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[bookmark: OLE_LINK1]Introduction
At RAN2#116-e meeting, the following agreements were made on positioning in RRC_INACTIVE state [1]. 
	Agreements:
· Proposal 1 (modified): 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.
· Proposal 4 (modified): For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE through the following ways:
· [bookmark: _GoBack]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. 
· Proposal 6: 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.
· Proposal 8: Support SP SRSp for positioning in RRC_INACTIVE state. 
· Proposal 9: SP Positioning SRS Activation/Deactivation MAC CE is reused for triggering SRSp transmission in RRC_INACTIVE. 
· Proposal 10: AP SRSp is not supported for positioning in RRC_INACTIVE state.


In the subsequent sections, we provide our views on general issues and UL/UL+DL positioning, respectively.
Discussion
1.1 General issues in RRC_INACTIVE
In previous meetings, there were some discussions on support type of location services. In summary, there are two options as follows for INACTIVE positioning. 
· Option1: Support only deferred MT-LR
· Option2: Support both deferred MT-LR and MO-LR
· Option 3: support all location service types including MT-LR, MO-LR, NI-LR and deferred MT-LR
When UE is in SDT active period, it has been agreed the network can send DL LCS, LPP message and RRC message to the UE. That is, after the UE initiated data transmission using UL SDT that is probably for some traffics other than positioning service, network can also trigger location service during SDT active period. Therefore, NI-LR and MT-LR are feasible to be supported in RRC_INACTIVE. UE also can send UL NAS message to the network in RRC_INACTIVE via SDT. Thus, MO-LR can be supported, too.
Furthermore, in Rel-18, there will be another discussion about positioning in RRC_INACITVE/RRC_IDLE, in which the fundamental enhancement will be supporting these location service types. In our view, from RAN2 perspective, all location service types should be specified as what we did in Rel-17 to reduce Rel-18 payload. From SA2 perspective, we don’t think there is a necessity for enhancement since RRC state is transparent to LMF. Therefore, it can be finished in Rel-17 and there is no need to push this in Rel-18.
Proposal 1: Support all location service types in SDT active period including MT-LR, MO-LR, NI-LR and deferred MT-LR.
1.2 UL/DL+UL positioning in RRC_INACTIVE
The most critical issue in this section is about SRS transmission in RRC_INACTIVE. In the last several RAN1/RAN2 meetings, periodic and semi-persistent SRS are supported, meanwhile, SRS configuration can be delivered to UE via different ways. 
According to the agreement in RAN2#116 meeting, periodic and semi-persistent SRS can be supported, and the SRS configuration in RRC_CONNECTED can be reused in RRC_INACTIVE. For semi-persistent SRS, it will not be transmitted until UE receives the triggering MAC-CE, while for periodic SRS, there is no restriction. That is to say, when UE enters RRC_INACTIVE state, UE will start to transmit periodic SRS according to the previous SRS configuration continuously. Note that positioning service is not always required in RRC-INACTIVE period, if UE transmits periodic SRS in RRC_INACTIVE without hesitation, it may not be good at power saving. Therefore, if UE is to transmit SRS according to the SRS configuration in RRC_CONNECTED, it is better for network to give UE an indication on whether to continue transmitting the periodic SRS in RRC_INACTIVE state. The indication can be a 1 bit parameter with value 0 or 1. with this indication, UE may follow NW’s guidance on transmitting SRS efficiently.
Proposal 2: If UE transmits periodic SRS according to the SRS configuration in RRC_CONNECTED, support network to give the UE an indication on whether to continue transmitting the periodic SRS when entering the RRC_INACTIVE state. 
Another way of SRS configuration is, SRS for RRC_INACTIVE can be configured in RRCRelease with Suspend config. In RRC_INACTIVE, UE may perform cell reselection within RNA, and NW doesn’t know which cell the UE is in. Since SRS of different cell is configured differently in RRC_CONNECTED, then in RRC_INACTIVE, it is not appropriate for UE to transmit SRS in different cells according to only one set of SRS configuration. Therefore, adding multiple SRS configurations is benefit for UE mobility in RRC_INACTIVE. Specifically, UE is configured with multiple SRS configurations for the upcoming RRC_INACTIVE state, each of the SRS configuration is associated with a cell identifier. That means, serving gNB needs to configure multiple sets of SRS configuration to UE via RRCRelease with Suspend config. However, serving gNB doesn’t know neighbor gNB’s SRS configuration. Towards the issue, there are two feasible solutions:
· Solution 1: Serving gNB/TRP gathers neighbor gNB/TRP’s SRS configuration in advance.
· Solution 2: LMF gathers serving gNB/TRP and neighbor gNB/TRP’s SRS configuration, and tells serving gNB.
For solution 1, spec impact is minor since interaction between gNBs will not impact radio interface. For solution 2, it can be more complex. Firstly, LMF sends positioning information request to one or more NG-RAN nodes to request SRS configuration or request SRS characteristics. Secondly, multiple NG-RAN nodes reply LMF the positioning information response including the SRS configuration of each NG-RAN node. Thirdly, LMF sends serving gNB the multiple SRS configurations of some NG-RAN nodes as a recommendation. These NG-RAN nodes can be within a RNA or a pre-configured NG-RAN node list. Lastly, serving gNB sends the multiple SRS configurations to UE, in order to let UE perform uplink/downlink+uplink positioning(e.g., UL-TDOA or multi-RTT) in RRC_INACTIVE state. The two solutions can be adopted as a baseline for discussion.
In summary, introducing multiple SRS configurations with associated PCI brings benefit to UE mobility in RRC_INACTIVE, furthermore, the above two solutions also show the feasibility of configuration and signal delivering. Therefore, we propose that serving gNB can configure UE with multiple SRS configurations with associated PCIs in RRC_INACTIVE.
Proposal 3: Support serving gNB to configure UE with multiple SRS configurations with associated PCIs in RRC_INACTIVE. Consider the following ways:
· Solution 1: Serving gNB/TRP gathers neighbor gNB/TRP’s SRS configuration in advance.
· Solution 2: LMF gathers serving gNB/TRP and neighbor gNB/TRP’s SRS configuration, then tells serving gNB.
Conclusions
In this contribution, we provide our views about positioning in RRC INACTIVE and make the following observations and proposals:
Proposal 1: Support all location service types in SDT active period including MT-LR, MO-LR, NI-LR and deferred MT-LR.
Proposal 2: If UE transmits periodic SRS according to the SRS configuration in RRC_CONNECTED, support network to give the UE an indication on whether to continue transmitting the periodic SRS when entering the RRC_INACTIVE state. 
Proposal 3: Support serving gNB to configure UE with multiple SRS configurations with associated PCIs in RRC_INACTIVE. Consider the following ways:
· Solution 1: Serving gNB/TRP gathers neighbor gNB/TRP’s SRS configuration in advance.
· Solution 2: LMF gathers serving gNB/TRP and neighbor gNB/TRP’s SRS configuration, then tells serving gNB.
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