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Introduction
CB: # 52_Pos_RRC_INACTIVE
- (CATT)
Support for transmission of UL positioning messages for a UE in RRC_INACTIVE state: pending outcome of SDT discussions
gNB should inform LMF about the RRC state and the RNA configuration of an RRC_INACTIVE UE.
How to provide SRS configuration for the UE in RRC_INACTIVE state is pending RAN2.
Discuss is there any relationship between the SRS configuration and RNA configuration for a UE in RRC_INACTIVE, e.g. the cell list in SRS configuration and its RNA are same or not?
Existing NRPPa signaling defined for UL positioning could also be applied for RRC_INACTIVE, whether any enhancement is needed is pending RAN1/RAN2 outcome.
- (HW)
Discuss the solutions for the following issues to support the positioning in RRC_INACTIVE state: 
- The LPP message delivery when the UE in RRC_INACTIVE state has moved out of the last serving RAN.
- SRS transmission configuring related procedure enhancement when the UE in RRC_INACTIVE state has moved out of the last serving RAN
- Positioning Information Exchange procedure enhancement to let the serving RAN node have the information to release the UE into RRC_INACTIVE to send SRS
- (E///)
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
An indication is needed in the failure messages to let LMF know that the UE context has moved from the old gNB.
An indication is needed in the failure messages to let LMF know that the UE context has been released from the gNB.
Define three new cause values in NRPPa Cause: “UE in RRC_INACTIVE state”, “UE Context moved”, “UE context released”
- (SS)
consider below issues for delivering the LPP messages in RRC inactive state.
- Security protection, including both NAS and AS protection.
- Handle the case when the serving gNB is changed during the mobility.
- Less spec impact, UE power consumption, signaling latency and signaling overhead.
discuss how to solve the UL interference issue if the serving cell is changed when UE performs UL or/and DL+UL positioning in RRC inactive state, below options can be considered:
- Opt1, UE stops sending UL positioning signals,
- Opt2, UE state transition from RRC_ INACTIVE to RRC_CONNECTED,
- Opt3, UE keeps in RRC inactive state, notifies the LMF the serving cell changes by updating the SRS configuration via SRB0.
Further discuss the possible enhancements for opt3, i.e. UE keeps positioning in RRC_INACTIVE.
Apply the same enhancements for latency improvements to positioning in RRC inactive state.
- Chair: LPP details are out of RAN3 scope
(E/// - moderator)
For the Chairman’s Notes
On Positioning with SDT: RAN3 to wait for RAN2 progress on the first bullet “DL NR positioning methods and RAT-independent positioning methods” that will be coordinated with the SDT WI. The UL Positioning is listed as 2nd priority.
LMF awareness of UE in RRC_Inactive: Benefits of letting LMF aware of UE is in inactive mode are unclear at this stage. Suggest waiting further from RAN2 on this topic (note that CN does not differentiate between Inactive and connected state, the UE is CM_CONNECTED state). The discussion seems related to the second point on UE mobility during inactive state.
Mobility: Failure handling with a common cause value can be considered with a solution for mobility with RRC Inactive during gNB positioning, which can be discussed once RAN2 makes progress. Note that this was listed as second priority in the WID:
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state 
 
LMF awareness of UE’s release version: seem that most companies consider this is a RAN2 topic. Proponents are invited to bring this topic in related group.
A company points out that NAS delivery during mobility/inactive is to be discussed. Suggest taking this online or continue via e-mail discussion, if needed at this stage.
Continue discussion online or offline of other topics, if needed at this stage.
Introduction
This is the first e-meeting of RAN3 for the Rel-17 positioning enhancements work item. The WID lists the following objectives related to RRC_INACTIVE positioning topic [1]:
· [bookmark: _Hlk67643273]Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3,RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state 
The following company contributions have been submitted to discuss this topic:
	R3-211821
	Discussion on RRC_INACTIVE State Positioning (CATT)

	R3-212240
	Discussion on positioning for UE in RRC_INACTIVE state (Huawei)

	R3-212349
	Discussion on first aspects to support RRC-Inactive Positioning (Ericsson)

	R3-212350
	Support of NR Positioning in Inactive/Idle (Ericsson)

	R3-211983
	Positioning in RRC inactive state (Samsung)



This e-mail discussion summary is intended to gather comments from companies on the contributions listed above. We would like to stress, as moderator and following the chairman’s note above, that the proposals related to LPP, LCS, UE configuration and RAN2-centric discussions, as mentioned in [2], [3] and [4], are outside of RAN3 scope and will thus not be the focus of this e-mail discussion. The proponents are free to mention these aspects, if they still see great interest in them, in section 5 below on "Other topics".
Discussion
Scope of positioning with SDT
Contribution [2] mentions the status of Inactive Positioning with the Small Data Transmission (SDT) discussion. We note that this was captured in the WID, mentioning that the work of RRC_INACTIVE positioning work will be coordinated with the SDT WI at the end of the WI. We understand this will be RAN2’s focus. At this stage, RAN3 does not seem impacted. It is proposed that no RAN3 work is foreseen for SDT Positioning. If any, it will be at the end of the release.
Q1. Do companies have any issue with the above consideration?
	Company
	Yes/No
	Comment

	Ericsson
	No
	We understand that SDT mechanism is still being specified in Rel-17, and that any coordination between the two Rel-17 WIs will be done and driven by RAN2 at the end of the release, when both WIs have been specified. If there is any support needed from RAN3 by RAN2, RAN3 can look at it at the end of the release.	Comment by Huawei20210518: test	Comment by Ericsson: test ack

	Huawei
	
	We need to let progress RAN2 … 

	Samsung
	Yes
	Actually, there is no description saying “at the end of the WI” in ePoS WID. 
Besides, RAN2’s agreement in the previous meeting is as follows 
FFS if LPP needs to select transport, i.e. if the message is just submitted to lower layers which decide how to deliver it (SDT, change state, etc.).
We don’t think RAN3 can make decision for RAN2 that SDT will be used for RRC inactive positioning based on the agreement.
The only thing we know for sure is that RAN3 work is dependent on the RAN2 progress.

	CATT
	
	Generally we are ok with this observation, as SDT positioning will mainly be covered in SDT WI.
But it seems too early to conclude, we should wait for the progress of RAN2.

	Qualcomm
	Yes
	The term "SDT Positioning" does not exist…There is positioning of UEs in RRC_INACTIVE, and this will also cover UL based positioning. No need for RAN3 to be having discussion on this proposal + agree with Huawei / Samsung.



Moderator’s conclusion: RAN3 to wait for RAN2 progress on the first bullet “DL NR positioning methods and RAT-independent positioning methods” that will be coordinated with the SDT WI. 
The UL Positioning is listed as 2nd priority in the WID.

LMF and RRC_Inactive state
Impact on existing procedures:
From the contributions in [4] and [5], the following point is proposed for agreement:
P1. There are no RAN3 impacts on the existing DL and UL Non-UE Associated NRPPa Transport procedures to support RRC-Inactive Positioning
If no concern is raised, it is proposed to have P1 as an agreement. 
	Company
	Comment

	Ericsson
	We can take it as WA and allow sometime to come back to it later.

	Huawei
	We do not disagree the observation  but do not see need to take a WA

	Samsung
	The discussion is on-going, we don’t know the whole solutions to support RRC-inactive positioning, we cannot sure whether the final solution will have impact on the non-UE associated NRPPa messages, therefore, we don’t agree this WA at this stage. 

	CATT
	This could be taken as the start point, if any impact to RAN3 needs some time to check.  

	Qualcomm
	It seems too early to take a WA, also no need



Moderator’s conclusion: No need for a WA at this stage.

LMF ‘awareness’ of UE in RRC_Inactive state
There is a couple of proposals related to LMF’s ‘awareness’ of UE being in Inactive state. 
· Specifically, the proponents in [5] propose to add new cause values in NRPPa Cause IE to inform the LMF that the measurements for positioning cannot be reported by the gNB due to UE being moved to inactive state. Another cause value is proposed for when the UE has turned to Idle mode. 
This is based on the observation that when the UE moves to inactive or idle, or the gNB moves the UE to inactive, the gNB would send a failure message to the LMF, but the LMF would not know the reason of such failure. An example with the E-CID signalling was provided.  
Q2-1. Companies are invited to provide their views on this proposal:
	Company
	Comment

	Ericsson
	We have provided the example for E-CID method, but the scenario can be valid for any on-going positioning session. If we take for example long periodic reporting intervals, where periodicity can be up to 30 min, the UE can turn to inactive state and the gNB will send a failure message. However, the LMF won’t understand why this failure has happened. The LMF can benefit from having this information to e.g. adjust the requested periodicity, or in some cases not issuing new E-CID procedure, etc. 
We would like to stress that the issue of UE going to Inactive state during positioning session is seen in real NW; it may be difficult to completely get rid of such w.r.t inactivity timer etc., thus such cause value is beneficial from LMF perspective.

	Huawei
	First we would like a clarification of the group if E-CID could be supported for RRC in INACTIVE mode? Our understanding is that E-CID is based on connected mode information and the gNB can resume the UE RRC connection for periodic E-CID. Thus the gNB does not have to send the failure message for the UE entered Inactive. The UE have to come back in Connected mode for E-CID anyway… Please clarify
E///: E-CID is just an example, the failure can happen for all positioning sessions when UE goes to inactive. We observe that this has also been pointed out by the Huawei and Samsung papers
Then when UE moved to another cell within RNA in Inactive, solution can be considered, e.g. failure message with indication to LMF or transferring some context in the target node. The solution should be in line with Q3. 
Also we need to clarify the behavior after UE re-connection after moving out of the RNA, e.g. failure message with indication to LMF or transfer some context in the target node. 
Pending to the discussion the cause value could be discussed and should be a common solution also for Q3 …

	Samsung 
	Agree with HW on the E-CID is based on connected mode information, we are not sure whether it is suitable for the RRC inactive state UE.

	CATT
	This is linked to Q3.
How to proceed and report the result for DL/UL positioning measurement for a UE in RRC Inactive state is not clear now, which is pending to the discussion in RAN1 and RAN2.
Currently, we could not say gNB cannot report the measurements for positioning for an Inactive UE when requested by LMF. 
The overall procedure should be further discussed on how the DL/UL positioning is proceeded between UE, gNB and LMF.

	Qualcomm
	Broadly agree with CATT. We don't yet have a Stage 2 framework for positioning in RRC_INACTIVE, which is supposed to cover DL-only, UL-only, and UL+DL methods, as well as RAT-independent methods.

	
	



· Authors in [2] propose that gNB should inform LMF about the RRC state and the RNA configuration of an RRC_INACTIVE UE.
Q2-2. Companies are invited to provide their views on this proposal:
	Company
	Comment

	Ericsson
	we propose to have this indication just as a cause value in the failure messages, which would be a less impactful approach w.r.t the network protocols.

	Huawei
	We do not see now the need to inform the LMF of the UE Inactive state; isn’t it a principle of RRC Inactive?

	Samsung
	There may be some benefits if expose the RRC state to LMF, e.g. LMF may generate the reduced version of positioning report when UE is in inactive state, which can increase the efficacy of DL positioning report delivery. But the same discussion is also in RAN2.

	CATT
	As been discussed in [2], we assume it’s beneficial for LMF to make aware of the RRC Inactive state and corresponding RNA configuration.
The obvious benefit is that LMF could make consistent PRS/SRS configuration within the RNA for a UE in RRC Inactive state.

	Qualcomm
	Similar to above, we should wait for a Stage 2 description from RAN2.

	
	



Moderator’s conclusion: Benefits for letting LMF aware of UE is in inactive seem unclear at this stage. Suggest to wait further from RAN2. Note that CN does not differentiate between Inactive and connected state, the UE is CM_CONNECTED. The discussion seems related to second point on mobility during inactive state.


LMF ‘awareness’ of UE moving from last serving gNB
In [3], [4] and [5], it was observed that when the UE in inactive state has reselected to a new gNB in the same RNA, and the last serving gNB pages in the RNA due to receiving a UE-associated NRPPa request, the last serving RAN will responds to the LMF with a failure message. The LMF will not understand that the failure is because the UE has moved to a new serving RAN and thus may not be able to take appropriate action (e.g. to restart NRPPa in the same gNB, etc.).
Some solutions for enhancement have been proposed:
P1. Notify to the LMF the reason of failure message due to UE context has moved/relocated to another gNB (proposed by [5])
P2. The old/new gNB may notify the LMF that the serving cell has changed (proposed by [3] & [5])
P3. AMF notifies LMF of the cell changes, and then LMF requests a new positioning transaction (proposed by [3])
(Moderator’s note: there is another proposal from [4] ‘Include the SRS related information in the “UE context exchange procedure” to enable the new serving RAN to configure UE sending SRS’, but it overlaps with CB#51, where there is a similar proposal in R3-212237)
Q3. Companies are invited to provide their views on the above issue and the proposals brought by  [3], [4] and [5]:
	Company
	Comment

	Ericsson
	On P1: This is our proposal. The cause value “UE Context has moved” can avoid LMF from triggering the NRPPa procedure to the old node when the UE context is being moved, and thus avoid wasting NGAP signalling resources. It can be combined with P3. Although P3 seems outside of RAN3 scope
On P2: we understand that this is dependent on current RAN2 discussion on Option 3, where ‘UE keeps in RRC inactive state, notifies the LMF the serving cell changes by updating the SRS configuration via SRB0’. We can continue discussing further once it’s confirmed by RAN2


	Huawei
	We support either failure message with cell change indication, or transferring some context to target Node. It is notable that the context transfer can enable continuing positioning session, rather than fail the positioning session. 
We must clarify here that the proposal Include the SRS related information in the “UE context exchange procedure” to enable the new serving RAN to configure UE sending SRS can be consider in both cases and it is not specific in one or other scenario. This is also in line with P2. And related to previous question on behavior at the end of the RNA.
We also would like to clarify that, once the serving RAN has changed, the AMF will always forward the UE associated NRPPa message to the serving RAN. LMF would never be able to send the UE NRPPa message to the old node. 
E///: not before the new path switch.
This is what we described in our paper. It also similar to your observation in R3-212240. Copy an extract below from your paper

“When the UE in RRC_INACTIVE state has moved out of the last serving RAN, the UE-associated NRPPa message will also be delivered to the last serving RAN. The last serving RAN would page UE to resume the RRC connection but the UE will access to the new serving RAN. Therefore, the last serving RAN will not be able to configure the UE to sending SRS, or activate the UE to start the SP/AP SRS transmissions. The last serving RAN will responds to the LMF with failure message. The LMF will have no idea that the failure is because the UE has moved out to the new serving RAN and thus may not be able to have the correct behaviour when failed to configure UE sending SRS, which cause extra latency, UE power consumption, and even the positioning service failure.”

	Samsung
	We prefer P2.  To support the positioning continuity in RRC inactive and to avoid UL interference, LMF should be notified the new serving cell information in some ways. We could further discuss P2 based on RAN2 progress.
We also agree with HW that transferring some context to the target Node may be helpful for supporting the positioning continuity and positioning latency reeducation. 

	CATT
	We understand this is also linked to the Q2 and Q3.
If LMF could aware that UE is in RRC Inactive, and know the RNA of the UE, LMF may already make corresponding configuration to the gNBs within the RNA. In this case, it seems not necessary to notify LMF the change of the serving cell. The target cell may have already got the positioning transaction, then the positioning measurement could be proceed immediately without any extra delay.

	Qualcomm
	Similar to above, we should wait for a Stage 2 description from RAN2.

	
	



Moderator’s conclusion: to be updated considering the companies inputSolutions for mobility with RRC Inactive can be proposed once RAN2 makes progress. Failure handling with a common cause value can be considered. 
Anyhow, these aspects seem listed as second priority in the WID:
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state 
 

LMF ‘awareness’ of UE’s Release version 
In [4], it is proposed to enhance the Positioning Information Exchange procedure, so that the serving RAN can allow only the Rel-17 UE to go into RRC_INACTIVE and send positioning SRS.
  Q4. Companies are invited to provide their views on the above proposals from [4]:
	Company
	Comment

	Ericsson
	This needs input from RAN2 first. It seems difficult for RAN3 to take such decision without a confirmation that UE capability of SRS transmission is not discriminated in Rel-17, compared to Rel-16, and why there is a need to have such a restriction, since both Inactive state and SRS features were present since R15???(!)


	Huawei
	Well we can send LS to RAN2, but it does not change the fundamental problem that the RAN decide to send the UE in RRC Inactive, and how the RAN can take this decision if the UE is subject to SRS transmission without knowing if the UE will be able to transmit SRS in RRC Inactive. We do understand that a UE rel-16 can transmit SRS only when it is in Connected state and does not transmit SRS when it is sent to inactive … 

	Samsung
	We agree the capability of SRS transmission in RRC inactive should firstly be decided by RAN2 in LPP messages. 
But if LMF decides to configure a UE to perform positioning in RRC inactive state, it should notify the gNB not release the SRS configuration when UE goes to RRC inactive state, so enhancement is needed.

	CATT
	Whether send the UE to RRC Inactive is decided by the NG-RAN. 
For Rel-16 UE, if the UL SRS transmission is ongoing, gNB would not move the UE to Inactive. 
For Rel-17 UE, whether UE could be send to Inactive if the UL SRS transmission is ongoing in RRC Connected need to be discussed in RAN2. 
For the UE in RRC Inactive state, Rel-16 UE will be resumed to RRC Connected if UL positioning measurement is requested, the behavior of Rel-17 UE need to be discussed in RAN1/RAN2.
Above all, whether need to distinguish the Rel-16 and Rel-17 is pending to the detail design in RAN1/RAN2. 

	Qualcomm
	The serving RAN knows the UE Release from RRC. But LPP is Release agnostic. There are only features and capabilities. This seems like a topic more suitable for RAN2.
E///: agree with QC, remember now how 36.355 became 37.355

	
	


Moderator’s conclusion: seem that most companies consider this a RAN2 topic. Proponents are invited to bring this topic in the related group.
Other topics
The following proposals have been proposed for discussion but are outside of RAN3’s scope. They are listed here for information. Moderator suggest to note them.
	Proposal #
	Source
	Proposal

	1
	[2]
	relationship between the SRS configuration and RNA configuration for a UE in RRC_INACTIVE

	2
	[3] and [4]
	Delivery of LPP message to LMF in mobility scenario/ delivery of the LPP messages in RRC inactive state

	
	Huawei
	We should not go to fast on this topic.  We are ok to not discuss it this meeting.
But this topic is related to RAN3 due to the NAS delivery. 

	3
	[4]
	UL interference issue if the serving cell is changed when UE performs UL or/and DL+UL positioning in RRC inactive state

	…
	
	

	
	
	



Moderator’s conclusion: A company points out that NAS delivery during mobility/inactive is to be discussed. Suggest to take this online or continue via e-mail discussion.
	Company
	Comment

	
	

	
	

	
	



Conclusion, Recommendations [if needed]
On Positioning with SDT: RAN3 to wait for RAN2 progress on the first bullet “DL NR positioning methods and RAT-independent positioning methods” that will be coordinated with the SDT WI. The UL Positioning is listed as 2nd priority.
LMF awareness of UE in RRC_Inactive: Benefits of letting LMF aware of UE in inactive seems unclear at this stage. Suggest to wait further. Note that CN does not differentiate between Inactive and connected state, the UE is CM_CONNECTED state. 
[bookmark: _Hlk72319874]Solutions for mobility with UE in RRC Inactive and gNB positioning can be proposed once RAN2 makes progress. Note that this was listed as second priority in the WID:
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state 
 
LMF awareness of UE’s release version: seem that most companies consider this a RAN2 topic. Proponents are invited to bring this topic in related group.
Continue discussion online or offline for other topics.
If needed
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