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Introduction
In the last meeting, RAN3 had below open issues for RRC_INACTIVE positioning to be discussed.
 Issues to be studied:
- How to delivery UL and DL LPP messages when UE is in RRC_INACTIVE state?
- How to support UL positioning when UE is in RRC_INACTIVE state? (low priority in WID)
To be continued…
In this paper, we’d like to continue the discussion of UL, DL and UL+DL positioning when UE is in RRC_INACTIVE state based on the discussion and summary of the last RAN3 meeting.
Discussion
2.1 How to delivery UL and DL LPP messages when UE is in RRC_INACTIVE state 
In RAN2 115e meeting, blow procedures were agreed as running baseline for RRC_INACTIVE positioning, which can also be used as references for RAN3 discussion.
No matter which procedure is referred (i.e. deliver LPP PDU or LCS messages or Low Power Periodic and Triggered 5GC-MT-LR), from RAN3 perspective, they are all about delivery of UL/DL NAS messages. And among below Figures, there’re two scenarios:
· Scenario 1 the serving cell is not changed (refer to Figure 1 and Figure 2)
· Scenario 2 the serving cell is changed (refer to Figure 3-1)


Figure 1 LPP PDU transfer between UE and LMF in RRC_INACTIVE state using SDT


Figure 2: LCS message transfer between UE and LMF in RRC_INACTIVE state using SDT
For scenario 1, it seems there’s no additional RAN3 impact for LPP PDU/LCS messages delivery. 


Figure 3-1 Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (DL-only and RAT-Independent positioning). Without Context relocation, Anchor gNB is responsible for LPP message transfer
For scenario 2, there are two cases to be considered, i.e. with context relation and without context relation.
Figure 3 shows the case that is when the UE context is not relocated (i.e. without context relocation) and the LPP message is transferred by Anchor node. From RAN3 perspective, in this case, we should discuss how the UL/DL Information Transfer message is transmitted over Xn. According to current TS 38.423, RRC message transfer message is only for DC and there’s no UL/DL Information Transfer message that include NAS, RAN3 should discuss whether a New message is needed or an existing message can be reused for transmitting the UL Information Transfer message, and we also think the Anchor node needs to know this RRC message is UL Information Transfer message.
Figure 4 shows the case that is when the UE context is relocated and the serving gNB is responsible for LPP message delivery. It seems no additional impact.


Figure 4 Low Power Periodic and Triggered 5GC-MT-LR Procedure with SDT (DL-only and RAT-Independent positioning). With Context relocation
Observation 1, if the serving gNB is not changed there’s no additional spec impact for supporting LPP/LCS message delivery.
Observation 2, if the serving gNB is changed, there’re two cases to be considered, i.e. Without/with context relocation.
Observation 3, in case of with context relocation, there’s no additional spec impact for supporting LPP message delivery.
Proposal 1, RAN3 discusses whether a New message is needed or an existing message can be reused on Xn for transmitting the UL/DL Information Transfer message.
Proposal 2, RAN3 discusses whether anchor node needs to know this RRC message is UL Information Transfer message.
2.2 How to support UL and UL+DL positioning when UE is in RRC_INACTIVE state
2.2.1 Priority issue
According to the WID, DL POS has high priority and UL POS has low priority, but in the last two meetings, RAN3 had no any agreements but been waiting for the inputs from other working groups for DL POS. Based on what we discussed in 2.1, the DL POS seems have minor spec impact, and it is foreseen that UL related POS will have more impacts on RAN3 specs. So we think RAN3 could manage the discussion topics in a smarter and more efficient way.
On the other hand, RAN1 had already finished discussion on DL positioning and began to discuss UL positioning since Aug. meeting. Meanwhile, RAN2 had also agreed that UL positioning in RRC_INACTIVE state can be supported. so according UL positioning and UL+DL positioning when UE is in RRC_INACTIVE state is feasible from RAN1 and RAN2 perspectives. Since RAN1 and RAN2 had already to discuss UL POS, we think it’s also the right time for RAN3 to study and discuss the specification impact for UL and UL+DL positioning in RRC_INACTIVE state.
Based on the above, we suggest RAN3 agree to discuss RRC_INACTIVE UL, UL+DL POS and try to make agreements from this meeting.
Observation 4, RAN1 had finished DL POS in RRC_INACTIVE and begun to discuss UL POS.
Observation 5, the UL POS in RRC_INACTIVE is feasible from RAN1 and RAN2 perspective.
Observation 6, DL POS has minor impacts, while UL POS has more impacts in RAN3.
Proposal 3, RAN3 agrees to discuss RRC_INACTIVE UL, UL+DL POS and try to make agreements from this meeting.
2.2.1 UL, UL+DL positioning
For UL and UL+DL Positioning, from RAN3 perspective, the impact will be focused on the UL PRS (e.g. SRS) configuration, no matter how the positioning performs, the resource of UL PRS should be assigned and configured by the serving gNB or by gNB-DU in case of split architecture. So we’d like to discuss the issue in two cases, i.e. in case of split architecture and in case of the serving gNB is changed.
Case 1, in the split architecture
According to RAN1’s agreement below, it is feasible to support transmission of SRS for positioning by UEs in RRC_INACTIVE state for UL and DL+UL positioning. 
	Agreement:
· From RAN1 perspective, it is feasible to support transmission of SRS for positioning by UEs in RRC_INACTIVE state for UL and DL+UL positioning under certain validation criteria
· FFS: Type(s) of SRS for positioning (i.e., periodic, semi-persistent, aperiodic)
· FFS: Details of validation criteria which may also be discussed in RAN2
· Send LS to RAN2 informing them of this agreement



However, according to current RAN3 specification, the SRS configuration for a UE will be released when UE enters into RRC_INACTIVE state. To support transmission of SRS for positioning by UEs in RRC_INACTIVE state, gNB-CU needs to notify gNB-DU not release the SRS configuration for this UE, so the enhancement on F1AP is needed, as shown in Figure 5 below.


Figure 5
Observation 7, transmission of SRS for positioning by UEs in RRC_INACTIVE state should be supported for UL Positioning.
Observation 8, in current specification, gNB-DU will release all the configurations for the UE who enters RRC_INACTIVE state.
Proposal 4, gNB-CU should notify the gNB-DU not release the UE positioning context (i.e. SRS configuration) to support UL positioning when UE is in RRC_INACTIVE state.
Case 2, the serving gNB is changed
When the serving gNB is changed, the SRS should be re-configured to UE by the new serving gNB, so NRPPa transactions are needed between the serving gNB and LMF, to support this, below options can be considered:
· Option 1, with context relocation (i.e. all Positioning related context, such as SRS requirements, NRPPa transaction info, etc.), the serving gNB exchange NRPPa message with LMF directly, as shown in Figure 6
· Option 2, without context relocation, the anchor gNB should notify the LMF the serving cell/gNB for the UE is changed, so that the LMF cam initiate a new NRPPa transaction with the serving gNB, the serving gNB exchange NRPPa message with LMF directly, as shown in Figure 7.


Figure 6


Figure 7
Proposal 5, RAN3 agree to discuss below options to support UL positioning in RRC_INACTIVE state when the serving gNB is changed:
· Option 1, the last gNB notifies the LMF the new serving cell/gNB info, and the LMF imitates a new UE associated NRPPa transaction with the new serving gNB.
· Option 2, new serving gNB exchange NRPPa messages with the LMF through the last serving gNB.
Conclusion
In this paper, we discussed the issues and possible solutions for supporting positioning in RRC inactive state, the following are observations and proposals:
Observation 1, if the serving gNB is not changed there’s no additional spec impact for supporting LPP/LCS message delivery.
Observation 2, if the serving gNB is changed, there’re two cases to be considered, i.e. Without/with context relocation.
Observation 3, in case of with context relocation, there’s no additional spec impact for supporting LPP message delivery.
Proposal 1, RAN3 discusses whether a New message is needed or an existing message can be reused on Xn for transmitting the UL/DL Information Transfer message.
Proposal 2, RAN3 discusses whether anchor node needs to know this RRC message is UL Information Transfer message.
Observation 4, RAN1 had finished DL POS in RRC_INACTIVE and begun to discuss UL POS.
Observation 5, the UL POS in RRC_INACTIVE is feasible from RAN1 and RAN2 perspective.
Observation 6, DL POS has minor impacts, while UL POS has more impacts in RAN3.
Proposal 3, RAN3 agrees to discuss RRC_INACTIVE UL, UL+DL POS and try to make agreements from this meeting.
Observation 7, transmission of SRS for positioning by UEs in RRC_INACTIVE state should be supported for UL Positioning.
Observation 8, in current specification, gNB-DU will release all the configurations for the UE who enters RRC_INACTIVE state.
Proposal 4, gNB-CU should notify the gNB-DU not release the UE positioning context (i.e. SRS configuration) to support UL positioning when UE is in RRC_INACTIVE state.
Proposal 5, RAN3 agree to discuss below options to support UL positioning in RRC_INACTIVE state when the serving gNB is changed:
· Option 1, the last gNB notifies the LMF the new serving cell/gNB info, and the LMF imitates a new UE associated NRPPa transaction with the new serving gNB.
· Option 2, new serving gNB exchange NRPPa messages with the LMF through the last serving gNB.
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