3GPP TSG-RAN WG3 Meeting #114-bis-e	R3-220928
Electronic meeting, 17 – 26 Jan 2022

Agenda item:	19.2.2
Source: 	Samsung
Title: 	Positioning in RRC inactive state 
Document for:	Discussion & Agreement
Introduction
In the last meeting, RAN3 had below agreements and open issues for RRC_INACTIVE positioning to be discussed.
 RAN3#114e:
Agree to support the reservation of the UL PRS (e.g. SRS) resources to support UL positioning when the UE is in RRC_INACTIVE state 
Agree to add a new cause value in NRPPa when the UE has moved to another serving gNB node. 
Agree to support forwarding the positioning context over Xn, when UE resumes in a new gNB in response to RAN paging. 
Agree to add a new assistance information from LMF to gNB, which can include e.g. the UE expected periodical reporting. 
The details of the signalling and the content of the positioning context are FFS (including e.g. which SRS configuration to send to the target, the one recommended by the LMF or the one adopted in the source)?
Content and signalling details are FFS
To be continued…
And below are some related agreements in RAN2
RAN2 116e:
· Agreement:
· Proposal 4 (modified): For positioning in RRC_INACTIVE state, the positioning assistance data can be delivered to UE through the following ways:
· -	positioning system information, i.e. posSIB;(12/13)
· -	pre-configure assistance data when UE in RRC_CONNECTED state;(11/13)
· -	send to UE in RRC_INACTIVE during ongoing SDT procedure. (9/13)
· 
· Agreement:
· Proposal 6: SRS for positioning in RRC_INACTIVE state can be configured through the following ways: 
· -	RRCRelease with SuspendConfig (13/13)
· -	SDT DL RRC message, i.e. Msg B / Msg 4 of RA-SDT (9/13)
· -	WA: pre-configure positioning SRS in RRC_CONNECTED (9/13)
· FFS detailed signalling for these approaches.
· Proposal 8: Support SP SRSp for positioning in RRC_INACTIVE state. (12/13)
· Proposal 9: SP Positioning SRS Activation/Deactivation MAC CE is reused for triggering SRSp transmission in RRC_INACTIVE. (12/12) 
· Proposal 10: AP SRSp is not supported for positioning in RRC_INACTIVE state. (11/13)
RAN2 115e
· 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.

According to the progress of RAN2 Positioning discussion and SDT work item, the details of Deferred 5GC-MT-LR Procedure with SDT for DL-only and RAT-independent depend on further progress of SDT work item. In this paper, we’d like to further discuss how to configure SRS when UE is in RRC_INACTIVE state in the procedure of the Deferred 5GC-MT-LR for UL positioning and DL+UL positioning. 
Discussion
The whole procedure of Deferred MT-LR is shown in Figure 1, and the SRS configuration may happen at step 15 and step 27. If UL positioning and/or DL+UL positioning is decided to be performed by LMF. And the step 15 happens when UE is in RRC_CONNECTED state, so we’ll focus on step 27 in this contribution, which may happen when UE is in RRC_INACTIVE state.


Figure 1 UE Positioning Operations to support a Deferred MT-LR
For step 27, the first issue is how to notify the anchor gNB the UL-related positioning configuration is needed, there’re two cases to be considered.
- Case 1, notification from UE, the information about UL-related positioning had already been configured before step 27 (e.g. configured in step 15), which means the UE knows the UL-related positioning will be performed when the event is detected.
- Case 2, notification from LMF, information about UL-related positioning had not been configured before step 27, which means it’s LMF that initiates the UL-related positioning.
For both cases, we assume that UE is configured with SDT, the LPP or LCS messages can be exchanged between the UE and the network via SDT.
2.1 Notification from UE
For case 1, if the information about UL-related positioning is configured in UE in advance, and the event is detected in UE at step 25 in Figure 1 and if the UE is configured with CG-SDT or RA-SDT for small data transmission, the UE will send the “Location Event Indication” (e.g. can be a Location related RRC message and it depends on RAN2) along with the RRC Resume Request message to trigger UL-related Positioning. If the serving gNB is not the Anchor gNB, the serving gNB needs to get the positioning context from the anchor gNB for UL-related positioning, as RAN3 agreed in 114e meeting. The related procedure for the first 6 steps as shown in Figure 2


Figure 2 Notification from UE for triggering UL-related Positioning configuration
How to notify the anchor gNB the request is for triggering UL-related Positioning configuration
If the serving gNB is not the Anchor gNB, the serving gNB will send the Retrieve UE Context Request message to the Anchor gNB, but it’s not clear how the anchor gNB know whether to include the positioning context in the response message. There are two options to make it work,
· Option 1, the RRC message of Location Event Indication is carried in RETRIEVE UE CONTEXT REQUEST message as the first SRB PDCP PDU, this option is still on discussion in SDT group;
· Option 2, an explicit IE of Location Event Indication is included in RETRIEVE UE CONTEXT REQUEST message
If option 1 is not agreed in SDT WI, option 2 should be supported. So it is proposed that either the first SRB PDCP PDU or an explicit IE of Location Event Indication should be included in RETRIEVE UE CONTEXT REQUEST message to retrieve the positioning context.
Proposal 1, RAN3 agrees either the first SRB PDCP PDU or an explicit IE of Location Event Indication should be included in RETRIEVE UE CONTEXT REQUEST message to retrieve the positioning context, according to the progress of SDT WI.
Positioning configuration update and activation
If the anchor relocation is performed, after path switch procedure, the serving gNB can send the UE associated NRPPa message to the AMF to notify the LMF the SRS configuration is updated, and LMF will initiate the UL Positioning Activation and measurement request procedures, as shown in in step 8, 9 and 11 in Figure 3, which seems no additional spec impact.


Figure 3 Notification from UE with anchor relocation
If the anchor relocation is not performed, the NGAP connection is kept between the anchor gNB and the AMF, but it is the serving gNB that assigns and activates the SRS resource for the UE, so the enhancements on XnAP are needed for exchange positioning related information (e.g. the new configured SRS resource in the serving gNB, the activation request and response) as shown in Figure 4, otherwise the UL positioning cannot be triggered. 


Figure 4 Notification from UE without anchor relocation

2.2 Notification from LMF
For case 2, the notification of UL-related positioning is triggered from LMF. If the serving gNB is changed, there are two cases to be considered (e.g. SDT with context relocation shown in Figure 5, SDT without context relocation shown in Figure 6)



Figure 5 Notification from LMF with anchor relocation Figure 6 Notification from LMF without anchor relocation
From the procedures above, there are no additional spec impact for positioning in case of anchor relocation shown in Figure 5, but in case of without anchor relocation shown in Figure 6, the enhancements on XnAP are needed for exchange positioning related information the same as Figure 4 shown.
Observation 1, if anchor relocation is not performed, the enhancements are needed over XnAP to exchange SRS configuration and activation related information.
Proposal 2, RAN3 discuss whether to support the case of without anchor relocation for UL positioning and UL+DL positioning, considering the impact of specifications.
Proposal 2bis-a, if without anchor relocation is agreed to support, the enhancements are needed over XnAP.
Proposal 2bis-b, if without anchor relocation is not agreed to support, add stage 2 deceptions stats that anchor relocation is needed for UL-related positioning.
2.3 Positioning context over Xn
For positioning context exchanged over Xn, at least the Requested SRS transmission characteristics should be included, so that the serving gNB can assign the SRS resource for the positioning UE, and we also see the benefits if some information (e.g. spatial relation) of SRS configuration in Anchor gNB is considered when the serving gNB assigns SRS resource for the UE, especially when there is no spatial relation suggested in Requested SRS transmission characteristics from LMF.
Proposal 3, the Requested SRS transmission characteristics should be exchanged over Xn as positioning context for UL positioning.
Proposal 4, some information of SRS configuration (e.g. spatial relation) in anchor gNB can be considered optionally as positioning context for UL positioning.
2.4 RRC Release issue
After receiving the positioning activation request from LMF, the anchor gNB is responsible for assembling the RRC Release message along with the new SRS configuration to send UE to RRC_INACTIVE state. If the anchor is relocated, there will be no additional spec impact, but if the anchor is not relocated, the anchor gNB should assembles the RRC Release message, which includes the SRS configuration assigned by the serving gNB, as shown in step 10 in Figure 4 and Figure 6.
Proposal 5, if without anchor relocation is agreed to support, RAN3 further discuss how to transmit the RRC Release Container over Xn.
For the normal SDT procedure, the anchor gNB may decide to send the UE to RRC_INACTIVE state, and the anchor gNB will send RRC Release with SuspendConfig. If it’s in CU-DU split architecture, the CU will send the RRC Release Command message to DU, and the DU will release all UE specific context. But if the SRS is configured for UL-related positioning when UE is in RRC_INACTIVE state, the positioning related context should not be released, so the CU need to notify the DU not release the positioning related context as shown in step 4 or step 6 in Figure 7. 


Figure 7 in CU-DU split architecture
Proposal 6, gNB-CU include the indicator of keeping positioning context and resource to gNB-DU either in Positioning Information Request message or RRC Context Release Command message for RRC_INACTIVE positioning.
Regarding when to release the positioning related context at step 13, possible ways are 
· gNB-CU notify the gNB-DU when receiving the information from other gNB (e.g. UE is moved to another gNB), maybe new message is needed and further discuss is needed.
· The pre-configured release condition (e.g. the number of times that the gNB hasn’t received SRS signal from UE, which means the UE has moved out of the coverage) is transmitted to gNB-DU when configuring SRS.
We prefer the latter option, which seems have less impact.
Proposal 7, RAN3 agrees include the pre-configured release condition (e.g. the number of times that the gNB hasn’t received SRS signal from UE) along with the indictor of keeping context and resource either in Positioning Information Request message or RRC Context Release Command message for releasing the reserved context.
According to the discussion in this contribution, we provide TP for BL CR TS38.423 in R3-220929 [1] and TP for BL CR TS38.473 in R3-220930 [2].
Proposal 8, RAN3 agrees the TP for BL CR TS38.423 in R3-220929 and TP for BL CR TS38.473 in R3-220930.
Conclusion
In this paper, we discussed the issues and possible solutions for supporting positioning in RRC inactive state, the following are observations and proposals:
Proposal 1, RAN3 agrees either the first SRB PDCP PDU or an explicit IE of Location Event Indication should be included in RETRIEVE UE CONTEXT REQUEST message to retrieve the positioning context, according to the progress of SDT WI.
Observation 1, if anchor relocation is not performed, the enhancements are needed over XnAP to exchange SRS configuration and activation related information.
Proposal 2, RAN3 discuss whether to support the case of without anchor relocation for UL positioning and UL+DL positioning, considering the impact of specifications.
Proposal 2bis-a, if without anchor relocation is agreed to support, the enhancements are needed over XnAP.
Proposal 2bis-b, if without anchor relocation is not agreed to support, add stage 2 deceptions stats that anchor relocation is needed for UL-related positioning.
Proposal 3, the Requested SRS transmission characteristics should be exchanged over Xn as positioning context for UL positioning.
Proposal 4, some information of SRS configuration (e.g. spatial relation) in anchor gNB can be considered optionally as positioning context for UL positioning.
Proposal 5, if without anchor relocation is agreed to support, RAN3 further discuss how to transmit the RRC Release Container over Xn.
Proposal 6, gNB-CU include the indicator of keeping positioning context and resource to gNB-DU either in Positioning Information Request message or RRC Context Release Command message for RRC_INACTIVE positioning.
Proposal 7, RAN3 agrees include the pre-configured release condition (e.g. the number of times that the gNB hasn’t received SRS signal from UE) along with the indictor of keeping context and resource either in Positioning Information Request message or RRC Context Release Command message for releasing the reserved context.
[bookmark: _GoBack]Proposal 8, RAN3 agrees the TP for BL CR TS38.423 in R3-220929 and TP for BL CR TS38.473 in R3-220930.
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