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Introduction
Based on what RAN3 discussed and agreed in the last meeting and the progress of RAN2 and SDT WI, we’d like to further discuss RRC_INACTIVE positioning on below aspects.
· NRPPa Assistance Information
· Positioning in case of SDT without anchor relocation
· Positioning information over Xn
· SRS reservation and release
Discussion
2.1 NRPPa Assistance Information
UE reporting information
In the last RAN3 meeting, it is agreed to Include UE reporting information in POSITIONING INFORMATION REQUEST message. Currently, this information is for periodicity event. One company proposed to also consider the area and motion event as well, but we notice that it’s hard to define the reporting interval or amount for these two events, as they relate to UE movement behavior which cannot be predict in advance, so we suggest to not consider other event cases (i.e. area based and motion based) in UE reporting information in R17.
Proposal 1, RAN3 agrees not to consider area based and motion based in UE reporting information in R17.
End indication
In the last RAN3 meeting, one company proposed to introduce “end indication” to notify gNB to transit the UE to Inactive, we acknowledge the intension, but positioning operations not only include NRRPa transactions but also include the LPP transactions. If “end indication” is considered, both transactions should be considered, so we’re wondering if all the transactions end, the LMF can send gNB an end indication in positioning deactivation message or a new message. Figure 1 is the general procedure. 


Figure 1 End indication after transaction ends
Proposal 2, RAN3 agrees to include end indication either in POSITIONING DEACTIVATION message or a new NRPPa message to notifty gNB there’s no more positoning operations. 
2.2 Positioning in case of SDT without anchor relocation
NRPPa message delivery
If RRC_INACTIVE positioning happens in case of without anchor relocation, and if there’re UE-associated NRPPa messages send from LMF to the anchor gNB, how the anchor gNB handle these NRPPa messages wil be an issue. 
Observation 1, there’s an issue that how the anchor gNB handle the UE-associated NRPPa message from LMF in case of SDT without anchor relocation.
According to the progress in SDT WI, in case of without anchor relocation, the RRC messages can be transferred in RRC TRANSFER message over XnAP, and the RRC messages is between the UE and anchor gNB, the serving gNB will be a role of transferring. For the NRPPa message, which should be between LMF and the serving gNB, the anchor gNB can be a role of transferring. With that in mind, we think these two kinds of messages have the same spirit, which means delivery of NRPPa message can follow the same principle of RRC message delivery, so we propose RAN3 to introduce a new XnAP message like NRPPa Transfer message for handling the delivery of NRPPa messages in case of SDT without anchor relocation. 
The procedure is shown in Figure 2 below. 


Figure 2 RRC_INACTIVE positioning in case of SDT without anchor relocation
The IE structure can be as follows shown in the TP for TS 38.423 in [1].
[bookmark: _Toc20955211][bookmark: _Toc29991406][bookmark: _Toc36555806][bookmark: _Toc44497516][bookmark: _Toc45107904][bookmark: _Toc45901524][bookmark: _Toc51850603][bookmark: _Toc56693606][bookmark: _Toc64447149][bookmark: _Toc66286643][bookmark: _Toc74151338][bookmark: _Toc88653810]9.1.2.X	NRPPA TRANSFER
This message is sent by the old NG-RAN-NODE to the new NG-RAN-NODE or from the new NG-RAN-NODE to the old NG-RAN-NODE to transfer an NRPPa PDU containing NRPPa message.
Direction: Old NG-RAN node  New NG-RAN node or New NG-RAN node  Old NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	NRPPa-PDU
	M
	
	9.2.3.z
	
	YES
	reject



Proposal 3, RAN3 agrees to introduce a new Xn message (e.g. NRPPa Transfer) including NRPPa PDU to deliver the NRPPa message between the new serving cell and LMF in case of without anchor relocation.
RRC Release with SRS configuration
The Figure 2 shows the general case of NRPPa message delivery, but if there’s UL related positioning configuration exchange, additional enhancement is needed. The Figure 3 below shows the procedure of the scenario when Requested SRS Transmission characteristics is included in NRPPa message at step 7 and forward to serving gNB at step 8. The serving cell will generate the SRS configuration accordingly, since the RRC release message which includes the SRS configuration is assembled by the anchor gNB, the serving gNB should transfer the SRS configuration explicitly over XnAP, so that the anchor gNB can include the SRS configuration in the RRC release message


Figure 3
Proposal 4, RAN3 agrees to include SRS configuration as an explicit IE over XnAP so that the anchor gNB can include the SRS configuration of the serving gNB in the RRC Release message. 
2.3 Positioning information over Xn
Agree to support forwarding the positioning context over Xn, when UE resumes in a new gNB in response to RAN paging. 
Include Routing ID and Requested SRS transmission characteristics in RETRIEVE UE CONTEXT RESPONSE message over XnAP, other information is FFS. 
In the previous meeting, it’s already agreed that the include Routing ID and Requested SRS transmission characteristics can be included in RETRIEVE UE CONTEXT RESPONSE message from the last serving gNB to the new serving gNB, and the new serving gNB can take the information into account when configuring SRS for the positioning UE, and the next step would be the new serving gNB notifies the LMF the new SRS configuration in the new serving gNB, the figure below shows the whole procedure. To make sure the LMF understand the updated SRS configuration is for which NRPPa transaction, the NRPPa Transaction ID should also be included in the RETRIEVE UE CONTEXT RESPONSE message at step 5, so that the serving gNB can include the same the NRPPa Transaction ID in the POSITIOING INFORMATION UPDATE message.


In addition, we also think the history SRS configuration would be helpful for SRS configuration, as the Requested SRS transmission characteristics from LMF are kind of recommendations, the serving gNB can configure the SRS the same as recommended from LMF or different from the recommendation, cause gNB will also consider the UE’s radio situation or something like that. The history SRS configuration will be more close to UE’s real situation especially when the event period is short.
Proposal 5, RAN3 agrees to include NRPPa Transaction ID and History SRS configuration in Positioing Information IE in RETRIEVE UE CONTEXT RESPONSE message over XnAP.
2.4 SRS reservation and release
SRS reservation
Send an indication (e.g. Reserve SRS) IE from gNB-CU to gNB-DU over F1AP to reserve the SRS configuration in DU for RRC_INACTIVE UE positioning, FFS on the details.
How to release the reversed SRS resource in gNB-DU after positioning complete (e.g. whether using pre-configured conditions or current message or IEs)
In the last RAN3 meeting, it was agreed to include an indication in F1AP message to reserve SRS configuration in DU for positioning RRC_INACTIVE UE. And we think the RRC Context Release command is the best choice, including the indication in any other messages before the final release may lead to useless information.  
Proposal 6, RAN3 agrees include the positioning context reservation indication in UE CONTEXT RELEASE COMMAND message.
SRS configuration release
There’re two scenarios for SRS configuration release if it’s reserved in RRC_INACTIVE state.
· Scenario 1, UE moves to a new cell.
· Scenario 2, the positioning operation end but UE still is within the original cell.
For Scenario 1, it’s agreed in RAN2 “the SRSp configuration is released when the UE sends RRCResumeRequest to a cell other than the cell where it is released to RRC_INACTIVE state.” Which means the gNB can release the SRS configuration of the UE upon receiving the Retrieve UE context request message from other gNBs, in this way, there will be no spec impact.
For scenario 2, if UE is in RRC_INACTIVE state, and the gNB receives the Positioning Deactivation from the LMF or the TAT expires from the UE side, how does the gNB release the SRS configuration both in gNB side and in UE side is an issue, as we know that, the deactivation MAC CE cannot be read by RRC_INACTIVE state UE, and the SRS configuration should be released at the same time both in gNB and UE, otherwise there will be UL interference. So far as I know, this issue will be discussed in RAN2 in the upcoming meeting, we think RAN3 can check RAN2’s progress to see if there’s any RAN3 impact or not during the meeting. 
Proposal 7, RAN3 checks RAN2’s progress on how to release the SRS configuration both in gNB and UE during the RAN3 115e meeting.
According to the discussion in this paper, we provide TP for BL CR to TS 38.423 in R3-222286 [1] and TP for BL CR to TS 38.473 in R3-222287 [2].
[bookmark: _GoBack]Proposal 8, RAN3 agrees the TP for BL CR TS38.423 in R3-222286 and TP for BL CR TS38.473 in R3-222287.
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 not to consider area based and motion based in UE reporting information in R17.
Proposal 2, RAN3 agree to include end indication either in POSITIONING DEACTIVATION message or a new NRPPa message to notifty gNB there’s no more positoning operations.
Observation 1, there’s an issue that how the anchor gNB handle the UE-associated NRPPa message from LMF in case of SDT without anchor relocation.
Proposal 3, RAN3 agrees to introduce a new Xn message (e.g. NRPPa Transfer) including NRPPa PDU to deliver the NRPPa message between the new serving cell and LMF in case of SDT without anchor relocation.
Proposal 4, RAN3 agrees to include SRS configuration as an explicit IE over XnAP so that the anchor gNB can include the SRS configuration of the serving gNB in the RRC Release message. 
Proposal 5, RAN3 agrees to include NRPPa Transaction ID and History SRS configuration in Positioing Information IE in RETRIEVE UE CONTEXT RESPONSE message over XnAP.
Proposal 6, RAN3 agrees include the positioning context reservation indication in UE CONTEXT RELEASE COMMAND message.
Proposal 7, RAN3 checks RAN2’s progress on how to release the SRS configuration both in gNB and UE during the RAN3 115e meeting.
Proposal 8, RAN3 agrees the TP for BL CR TS38.423 in R3-222286 and TP for BL CR TS38.473 in R3-222287.
Reference 
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3GPP
image2.emf
12. Retrieve UE Context Failure

（

RRCRelease )

7. NRPPa message

8. NRPPa Transfer

3. RRC Resume Request

(Event Report)

UE AMF Anchor gNB Serving gNB

 RRC_INACTIVE

LMF

1. Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events in TS 23.273, Clause 6.3.1 Steps 1-21

2. Event Detected

5. Event Report

4. SDT without context relocation

6. Event Report Acknowledge

10. NRPPa message

13. RRC Release

9. NRPPa Transfer

11. Positioning measurements


Microsoft_Visio_Drawing1.vsdx
12. Retrieve UE Context Failure
（RRCRelease )
7. NRPPa message
8. NRPPa Transfer
3. RRC Resume Request
(Event Report)
UE
AMF
Anchor gNB
Serving gNB
RRC_INACTIVE

LMF
1. Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events in TS 23.273, Clause 6.3.1 Steps 1-21
2. Event Detected



5. Event Report
4. SDT without context relocation



6. Event Report Acknowledge


10. NRPPa message
13. RRC Release


9. NRPPa Transfer



11. Positioning measurements



image3.emf
12. RRC Release(SRS config.)

11. Retrieve UE Context Failure

（

RRCRelease (SRS config))

7. NRPPa message (Requested SRS)

8. NRPPa Transfer

(Requested SRS)

3. RRC Resume Request

(Event Report)

UE AMF Anchor gNB Serving gNB

 RRC_INACTIVE

LMF

1. Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events in TS 23.273, Clause 6.3.1 Steps 1-21

2. Event Detected

5. Event Report

4. SDT without context relocation

6. Event Report Acknowledge

10. NRPPa message

9. NRPPa Transfer

(NRPPa PDU, SRS config)

13. Left UL Positioning procedure


Microsoft_Visio_Drawing2.vsdx
12. RRC Release(SRS config.)
11. Retrieve UE Context Failure
（RRCRelease (SRS config))
7. NRPPa message (Requested SRS)
8. NRPPa Transfer
(Requested SRS)
3. RRC Resume Request
(Event Report)
UE
AMF
Anchor gNB
Serving gNB
RRC_INACTIVE

LMF
1. Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events in TS 23.273, Clause 6.3.1 Steps 1-21
2. Event Detected



5. Event Report
4. SDT without context relocation



6. Event Report Acknowledge


10. NRPPa message


9. NRPPa Transfer
(NRPPa PDU, SRS config)
13. Left UL Positioning procedure






image4.emf
4. Retrieve UE Context Request

5. Retrieve UE Context Response

(Routing ID, requested SRS, 

Transaction ID, History SRS)

3. RRC Resume Request

UE AMF Anchor gNB Serving gNB

 RRC_INACTIVE

LMF

 Left UL Positioning procedure

6. SRS Config

7. Path Switch Procedure

8.Positioning Information Update (Transaction ID)

1. Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events in TS 23.273, Clause 6.3.1 Steps 1-21

2. Event Detected

Positioning Context


Microsoft_Visio_Drawing3.vsdx
4. Retrieve UE Context Request
5. Retrieve UE Context Response
(Routing ID, requested SRS, Transaction ID, History SRS)

3. RRC Resume Request
UE
AMF
Anchor gNB
Serving gNB
RRC_INACTIVE

LMF

Left UL Positioning procedure
6. SRS Config

7. Path Switch Procedure
8.Positioning Information Update (Transaction ID)
1. Deferred 5GC-MT-LR Procedure for Periodic or Triggered Location Events in TS 23.273, Clause 6.3.1 Steps 1-21
2. Event Detected
Positioning Context



image1.emf
UE NG-RAN AMF LMF

2. LPP Transaction(s)

3. NRPPa Transaction(s)

4. NRPPa message (End indication)

1. Positioning triggering


Microsoft_Visio_Drawing.vsdx
UE
NG-RAN
AMF
LMF
2. LPP Transaction(s)
3. NRPPa Transaction(s)
4. NRPPa message (End indication)
1. Positioning triggering



