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1 Introduction

This is the Sod for the following CB:
	CB: # 1902_Pos_RRC_INACTIVE
- Converge on whether RAN3 can proceed with solutions

- If possible agree to TPs for Stg3

(HW - moderator)

Summary of offline disc


2 For the Chairman’s Notes

Propose the following:

For agreement:
Issues to be studied in this topic (low priority in WID):
- 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?
The following two solution will be considered when the UE resumes in a new node in response to RAN paging for pending NRPPa message at the anchor node.

Option 1: The last serving RAN notifies the LMF by the failure message with a proper cause that the UE has moved out of the cell by NRPPa message and the LMF re-sends the request message to the serving RAN. 

Option 2: The last serving RAN forwards the NRPPa message, such as the routing ID and the requested SRS transmission characteristics, to the new serving RAN via Retrieve UE context retrieve procedure.
In CU-DU split case, gNB-CU should notify the gNB-DU not release the UE positioning context (i.e. SRS configuration) to support UL positioning in RRC_INACTIVE state.
To be continued with following options for the ongoing positioning session handling when UE enters inactive, 

Option 1: the gNB is aware of the ongoing positioning session, so not to send the UE to inactive state.

Option 2: failure message from gNB to LMF with proper cause values.

3 Discussion
Let’s go through the proposals from the papers in this AI one by one.

3.1 Issues to be studied
In R3-213620, it is proposed RAN3 needs to work on solutions for following issues:
1. How to deal with the UE-associated NRPPa message request when the UE is in Inactive state and camped within the last serving RAN.

2. How to deal with the UE-associated NRPPa message request when the UE has reselected to a new gNB within the RNA in Inactive state.

3. How to deal with UE reselecting to a new gNB (within RNA or not) when UE has already configured SRS transmission in Inactive state.

Comments on the proposal, please provided here.
	Company
	Do you agree with the three issues to be studied?
	Comment/Reason

	Samsung
	Yes with comments
	Our understanding is all of the three issues relates to NRPPa messages, which are triggered by UL related positioning, so this proposal can be summarized as “How to support UL positioning when UE is in RRC_INACTIVE state” as proposed by Samsung in section 3.9.

	Huawei
	Yes
	

	Ericsson
	See comments below
	

	CATT
	Yes with comment
	It seems the issues identified here are similar to those in 3.9.

	
	
	


Summary: issues merged into section 9
3.1 is closed
3.2 UE resumes in last serving node in response to RAN paging
When NRPPa message is received for a inactive UE, the RAN node should trigger RAN paging in RNA. With this assumption, it is proposed that the NRPPa procedure would proceed normally when the UE resumes within the last serving RAN node in response to RAN paging.  No specification enhancements are required.
Comments on the proposal, please provided here.
	Company
	Do you agree with the proposal above?
	Comment/Reason

	Samsung
	Yes to the “RAN paging” part.
No to the “no enhancement are required” part
	As shown in the paper R3-213620, “it is gNB’s decision to either keep the UE in Connected state (such as short report periodicity), or release UE back into Inactive state (such as long report periodicity).”

If gNB decides to release UE back to Inactive state, In CU-DU split case, the CU should notify DU not release positioning related context to ensure positioning can be performed, as in currently spec, the DU will release all UE context when UE is sent to RRC_INACTIVE state, which means DU will not reserve UL resources for the positioning

As samsung proposed in section 3.9 below:

Proposal 3 gNB-CU should notify the gNB-DU not release the UE positioning context to support UL positioning in RRC_INACTIVE state.

	Huawei
	yes
	

	Ericsson
	See comment
	Some clarification is needed: It is when the UE is moved to RRC Inactive (due e.g. Inactivity timer expiration at gNB) during an on-going positioning section. The gNB cannot proceed with the positioning session and will send a failure message to LMF with a new cause value (can be a simple indication “UE state changed”)
What the moderator described above will happen afterwards, when LMF sends a UE associated NRPPa message over NG-AP, gNB receives it, pages the UE and bring it to RRC Connected mode.


	CATT
	See Comment
	Maybe we could try to reach some kind of consensus that the UL-Pos related resource allocated in the last serving gNB should be kept when send UE to Inactive, and this configuration still valid when UE resumes from the last serving gNB. 

Due to the spec impact, just as SS said, we should not simply say there’s no specification impact, maybe some changes are needed for CU-DU split case, details could be further discussed.


Summary: Impact on CUDU split case are foreseen. One company commented that another use case that the UE is sent to inactive due to inactive timer expire when positioning session is ongoing. Failure feedback to LMF is needed.
Both will be covered in below discussion.
3.2 is closed.
3.3 UE resumes in a new node
There are two ways proposed for the enhancements to deliver the pending NRPPa message  in this case:

Option 1: The last serving RAN notifies the LMF by the failure message with a proper cause that the UE has moved out of the cell by NRPPa message and the LMF re-sends the request message to the serving RAN. 

Option 2: The last serving RAN forwards the NRPPa message, such as the routing ID and the requested SRS transmission characteristics, to the new serving RAN via Retrieve UE context retrieve procedure.
Please provide your views and comments on above two options.
	Company
	Which option do you prefer?
	Comment/Reason

	Samsung
	Option 1 with modification as follows: notify the LMF the serving cell is changed, FFS on message and IE
Option 2 is also OK for us
	I think this proposal is the same as samsung proposed in section 3.9 below:
Proposal 4 RAN3 agree to discuss below options to support UL positioning in RRC_INACTIVE state when the serving gNB is changed:

-
Option 1, notify the LMF the serving cell/gNB is changed, and the LMF initiates a new UE associated connection with the new serving gNB, the NRPPa messages can be reused for the following procedures.
In both proposals, option 1 has the same spirit, we slightly prefer option 1, but using which message and what IE are FFS.
Option 2 in this proposal is also OK which will reduce positioning latency.

	Huawei
	Both, slightly prefer Option 2
	Option 2 would have lower latency.

	Ericsson
	Both should be supported but (see comments)
	Option 1: this is simple and straightforward to put into practice. The gNB sends a failure message to LMF indicating that UE context has moved. Then after the Path Switch Request procedure has taken place between the new gNB and 5GCN, the LMF will know the new node to where it should send NRPPa request message.

Option 2: although it is more complex since it requires new XnAP impacts, we see some benefits for having it in place. However, the previous gNB measurements should also be added in the context fetch so that 1) they will not be wasted and 2) to help the UL SRS re-configuration at new node. Indeed, the new gNB could be able to discard or refine the requested SRS characteristics using the measurement results or others information. For example, it may remove some of the spatial relations from the previous gNB/TRP if the UL SRS RSRP measured by that certain TRP is weaker and may include spatial relations from other TRP depending upon analyzing UL AoA results when the UE is moving towards a new TRP. This should be also analyzed by RAN2 on the measurements and other information.

In conclusion: OK for option 1 and option 2 conditionally on the above 

	CATT
	Both, slightly prefer Option 2
	We understand the overall procedure for “UE resumes from the new node” will involve both RAN2 and RAN3 procedures. 
From Uu interface, UE may request new UL-Pos configuration via RRC message or LPP message. This is pending to RAN2. (Refer to section 2.2 in R3-213675)
When different Uu procedures may result in different follow-up procedures in our interfaces.

· If UE request UL-Pos in the new gNB via LPP message, the potential procedure is shown below:
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New gNB should forward the LPP message to LMF, and LMF initiates a new NRPPa procedure for the UE. (Similar to option 1, but whether need anchor gNB to notify LMF is FFS ).
· If UE request UL-Pos in the new gNB via RRC message, the potential procedure is shown below:
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New gNB could allocate the UL-Pos resources for the UE after context relocation, and indicate LMF. (Similar to option 2)
Similar view with Ericsson that for both options, context relocation procedure could be reused. Details on the information to be transferred is FFS.
Above all, we are ok with the option 2, not sure about the option 1 whether need the anchor gNB to notify LMF the UE is moved to the other gNB.

Which way to go is also pending to the design of Uu procedures in RAN2.

	
	
	


Summary: Seems all companies support to have both? On company further commented that option 2 should carry the previous gNB measurements to the new node.
The issue of UL LPP message from UE is out of scope of this topic.
Tentative agreement:
The following two solution will be considered when the UE resumes in a new node in response to RAN paging for pending NRPPa message at the anchor node.

Option 1: The last serving RAN notifies the LMF by the failure message with a proper cause that the UE has moved out of the cell by NRPPa message and the LMF re-sends the request message to the serving RAN. 

Option 2: The last serving RAN forwards the NRPPa message, such as the routing ID and the requested SRS transmission characteristics, to the new serving RAN via Retrieve UE context retrieve procedure.
3.4 UE doing UL SRS transmission moves to a new node

In this case, the UE needs to obtain the new SRS configuration in the new node. The two alternative solutions are similar as the one in section 3.3

Option 1: last serving node informs the LMF about the UE mobility and the LMF updates the new SRS configuration.

Option 2: last serving node transfers the SRS configuration to the new node in UE context retrieve.

In principle, the moderator assumes that the solution for this issue shall be aligned with the one in section 3.3, but please provide your views and comments also on above two options here.

	Company
	Which option do you prefer?
	Comment/Reason

	Samsung
	Both are OK
	As commented above

	Huawei
	Option1
	The mobility issue can be aligned with that in CONNECTED mode if Option 1 is selected.

Editor to clarify that: 

Option 2 should be that the last serving node transfers the routing ID and Requested SRS transmission characters to the new node in the UE context retrieve.

	Ericsson
	See above 3.3
	

	CATT
	See above in 3.3
	

	
	
	


Summary: discuss in section 3.3.
3.4 closed.
3.5 Period configuration for deferred positioning
In R3-21367, it is proposed that:
Proposal 1: LMF can provide period of Deferred positioning to assist the gNB to decide whether to release the UE into RRC_INACTIVE, configure SDT for SRB2, or configure CG resource for SDT.
Please provide your views on above proposal.
	Company
	Do you agree on above proposal?
	Comment/Reason

	Samsung
	Tend to agree
	There should be new information to notify gNB that UE will perform positioning in RRC_INACIVE state, but FFS on what kind of IE, we may need more input from SA2.

	Huawei
	Not fully sure.
	Configuring SDT, CG is RAN2 issue. The information required for SDT would be discussed in RAN2.

LMF can suggest the gNB to release UE into RRCINACTIVE for SRS transmission (to distinguish with R16) if the LMF has the UE capability information of sending SRS in INACTIVE.

	Ericsson
	NO
	No, because LMF has no clue what the UE is doing, it’s not in the position of suggesting a deferred positioning period to the gNB. gNB should not be mandated to consider positioning status when deciding e.g. if/when to release the UE to inactive. Positioning follows cellular service, not vice versa

	CATT
	Yes
	The typical scenario for positioning support in Inactive is the deferred positioning. Thus to make gNB make better decision and correct resource allocation, some kind of characteristics for deferred positioning is needed. 

Anyway, we can wait a little bit for RAN2/SA2 to decide. 


Summary: no consensus, noted.
3.5 closed.
3.6 DL location measurements in inactive

In R3-21367, it is proposed that:
Proposal 2: The UE performs DL location measurements in RRC_INACTIVE based on stored assistance data. If the stored assistance data is not valid, the UE in RRC_INACTIVE can acquire valid assistance data based on existing mechanism.
Based on above proposal, no further enhancement is needed. This can also apply to RAT-independent positioning methods in RRC_INACTIVE.
Please provide your views on above proposal below.
	Company
	Do you agree on above proposal?
	Comment/Reason

	Samsung
	Not sure
	Our understanding is DL positioning measurements use LPP messages, so should this be discussed in RAN2 or SA2?

	Huawei
	Not sure
	We think that it is a RAN2 topic and no RAN3 impacts.

	Ericsson
	NO
	UE behavior is out of RAN3 scope.

	CATT
	Pending to RAN2
	


Summary: Out of RAN3 scope.
3.5 closed.
3.7 Stage 2 procedure for positioning in inactive
A stage 2 procedure for inactive positioning is proposed in R3-21367, like:
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Please provide your views on above message flow.
	Company
	Do you agree on the stage 2 procedure above?
	Comment/Reason

	Samsung
	Not sure
	Maybe it’s too early to have this

	Huawei
	No strong view
	

	Ericsson
	No, but
	See above. However, CATT has proposed a stage 2 BL CR in R3-213676 which could be revised to be agreeable.

	CATT
	See comment
	Let’s wait a little bit for RAN2 for the overall procedures to support positioning in Inactive.
To Ericsson: we are glad to take R3-212676 the stage 2 CR as the BL, whether and how to revise could be further discussed in the CB: # 1903_Pos_OnDemandPRS.


Summary: a bit earlier to agree on the stage 2 procedure at this time. 

Stage 2 flows in R3-212676 can be covered by CB 1903.
3.7 closed.
3.8 On-going positioning session handling

In R3-213853, the handling of on-going positioning session when UE enters RRC_INACTIVE is discussed, e.g., the E-CID positioning measurement. And the following proposals are made:
Proposal 1: In order to allow LMF for a smart decision when the UE goes into RRC_INACTIVE during on-going measurement session, an indication is needed to be reported to the LMF during the failure messages

Proposal 2: Define two new cause values in NRPPa Cause: “UE in RRC_INACTIVE state” and “UE context released”.
Please provide your views and comments on above proposals.

	Company
	Do you agree on above proposal 1 and 2?
	Comment/Reason

	Samsung
	Tend to No
	If gNB knows this UE will perform positioning in RRC_INACTIVE state, it should not release the positioning related context, thus the positioning failure will be avoided.

	Huawei
	Partly.
	The first one should be OK. For the second one, if there is ongoing positioning session for UEs, the gNB will not send it to idle?

	Ericsson
	
	To Samsung: the positioning needs to fail when the UE goes to inactive state. All that’s needed is a cause value so that the LMF knows what happened. It makes no sense to continue the positioning procedure when the UE could come up in a totally different node after resuming from inactive state: a failure would come later anyway, at a cost of having wasted node resources.
To Huawei, if there is no DL data for UE, the gNB may release the connection.

	CATT
	Wait for RAN2 progress
	The last serving cell does not necessarily to fail the ongoing positioning procedure when send UE to Inactive. 

And in the last RAN2 meeting, it was agreed that the RRC state of UE should not be exposed to LMF for UL and DL positioning.
How to proceed the positioning related measurement for a UE in Inactive is pending to RAN2. 


Summary: seems no consensus, can be further discussed.
Option 1: the gNB is aware of the ongoing positioning session, so not to send the UE to inactive state.
Option 2: failure message from gNB to LMF with proper cause values.

One company states the RAN2 agreement that inactive state is transparent to LMF.s
3.9 Delivery of LPP message to/from inactive UE
In R3-213970, the delivery of LPP message from/to inactive UE are discussed. 
The first proposal is to cofirm the scenarios as proposed in proposal 1:

Proposal 1, RAN3 to consider below issues for positioning in RRC inactive state.

- 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

Please provide your views and comments on above proposals.

	Company
	Do you agree on above proposal 1?
	Comment/Reason

	Samsung 
	Yes
	Considering companies’ views are very diverged, we suggest RAN3 firstly decide what kind of issues are necessary and should be addressed mainly in RAN3, in our views, regardless of how RAN2/SA2 work, above two issues should be discussed and addressed in RAN3. 

	Huawei
	Partly 
	UL LPP: NO. The UL LPP message delivery is RAN 2 issue. And there is no LMF selection issue, because the Routing ID is included in the NAS message, with which the AMF can know which LMF to delivery LPP message. 

DL LPP: YES. The DL LPP message may need to exchange NAS (containing LPP) in UE context exchange and RRC Release message to delivery LPP message to the UE in INACTIVE state.

UL positioning: OK to discuss the mobility.

	Ericsson
	
	We prefer to discuss these proposals at later stage, when st2 is better shape. Please note that in the WID, UL positioning when UE is in RRC_INACTIVE state is listed as second priority.

	CATT
	
	Agree with SS that we should firstly decide which issues are necessary and should be addressed in RAN3.
For UL LPP delivery, same view with Huawei, it seems the legacy way could be applied. 

For the delivery of DL LPP messages, the details could be further discussed in RAN3. 

For the UL positioning, mobility related issues are more related to RAN3, however, the whole procedures is pending to the Uu design in RAN2.


Summary: views are diverse. First step, trying to agree on the issues to be studied in RAN3:
- 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?
This topic should be low priority as per the WID.
The second issue is the UL LPP messages delivery.  Two scenarios are listed:

Scenario 1: the serving gNB is unchanged (i.e. last serving gNB)

Scenario 2: the serving gNB is changed (i.e. new serving gNB)

It is concluded that scenario 1 has no additional impact if we don’t consider SDT part. For scenario 2, three solutions are proposed to make sure that he LPP message can be transmitted to the right LMF, below options can be further discussed:

· Option 1: UE provides the LMF information along with LPP message

· Option 2: The new serving gNB requests the last serving gNB for LMF information

· Option 3: The new serving gNB transmits the LPP message as a container to the last serving gNB through Xn interface.

Proposal 2 RAN3 agree to discuss below options to support UL LPP messages successful delivery when the serving gNB is changed.

· -
Option 1: UE provides the LMF information along with LPP message

· -
Option 2: The new serving gNB requests the last serving gNB for LMF information

· -
Option 3: The new serving gNB transmits the LPP message as a container to the last serving gNB through Xn interface.

Please provide your views and comments on above scenarios and proposal.
	Company
	Comment

	Samsung
	Agree with the proposals.

When the serving gNB is changed and UE performs positioning in RRC_INACTIVE state, the new serving gNB should know how to deliver the LLP messages to the right LMF, enhancements are needed, all of the three options can be further discussed.

	Huawei
	There is no LMF selection issue, because the Routing ID is included in the NAS message, with which the AMF can know which LMF to delivery LPP message.

	Ericsson
	Agree with Huawei. LPP is outside of RAN3 scope

	CATT
	Agree with Huawei, no issue to route the LPP messages. 


Summary: noted
For DL LPP message related to UL positioning, when the gNB is in split architecture, it states that the gNB-CU should notify the gNB-DU not release the UE positioning context (i.e. SRS configuration).

when the serving gNB is changed, the SRS should be re-configured to UE by the new serving gNB, below options can be considered:

· Option 1, notify the LMF the serving cell/gNB is changed, and the LMF initiates a new UE associated connection with the new serving gNB, the NRPPa messages can be reused for the following procedures.

· Option 2, new serving gNB exchange NRPPa messages with the LMF through the last serving gNB.

Proposal 3 gNB-CU should notify the gNB-DU not release the UE positioning context (i.e. SRS configuration) to support UL positioning in RRC_INACTIVE state.

Proposal 4 RAN3 agree to discuss below options to support UL positioning in RRC_INACTIVE state when the serving gNB is changed:

· Option 1, notify the LMF the serving cell/gNB is changed, and the LMF initiates a new UE associated connection with the new serving gNB, the NRPPa messages can be reused for the following procedures.

· Option 2, new serving gNB exchange NRPPa messages with the LMF through the last serving gNB.

Please provide your views and comments on above scenarios and proposal.
	Company
	Comment

	Samsung 
	Agree with both proposals.

For proposal 3, as we commented in section 3.2, if positioning in RRC_INACTIVE state, DU should not release positioning related context, otherwise we cannot say positioning in RRC_INACTIVE is supported, so enhancements are needed.
For proposal 4, as we commented in section 3.3, to support UL related positioning in RRC_INACTIVE, when the serving gNB is changed, the LMF should know the new serving cell and initiates the following positioning procedures, e,g. positioning activation or measurement request procedures.

	Huawei
	P3: Seems OK.

P4: The discussion for mobility issue can be discussion in issue 3.4

	Ericsson
	See 3.9

	CATT
	P3: seems ok.
P4: as been discussed in 3.3 and 3.4, both of the options are possible, the other option (e.g. new serving gNB exchange NRPPa message directly with the LMF) is not precluded. We should seek for a generic message flow for UL positioning support in Inactive, RAN2 should also be involved.


Summary: try to make an agreement on P3. P4 will be discussed in 3.4

Agreement: gNB-CU should notify the gNB-DU not release the UE positioning context (i.e. SRS configuration) to support UL positioning in RRC_INACTIVE state.
3.10 LS RAN2 the progress on this topic
Do you agree to send a LS to RAN2 to inform them the RAN3 progress on this topic at this meeting?
	Company
	Do you agree to send the LS?
	Comment/Reason

	Samsung
	It depends
	It depends on whether RAN3 have any progress on this topic.

	Huawei
	
	Let’s see how far we can go at this meeting.

	Ericsson
	Depends on progress
	We should prioritize the topics based on the common issues and taking WID objectives into account.

	CATT
	Depends
	Depends on if we could reach some consensus, or have some critical questions which should be addressed in RAN2.


4 Conclusion, Recommendations [if needed]

If needed
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