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Introduction
RAN2 sent the reply [1] for our LS [2] sent earlier and answered as follows:
	Regarding RAN3 question “whether a UE RRC state can be changed during the positioning session in Rel-17 (some example scenarios shown in Annex).”:
Answer: RAN2 understanding is that “it is up to gNB implementation on when to change UE RRC state, and RRC state transition during a positioning session is possible for various reasons.” 


Based on the RAN's reply [1], we further discuss and propose the missing signalling support to complete retrieving SRS configurations for UL positioning in a CU-DU split architecture in Rel-17. 
Discussion
RAN3 has discussed on how to support the SRS-PosRRC-InactiveConfig-r17 configuration in a CU-DU split architecture in the deferred Low Power Periodic and Triggered 5GC-MT-LR procedure for UL positioning. And for this issue, in the RAN3 #117-e meeting, RAN3 agreed the F1AP CR [3] and sent LS to RAN2 [2] asking whether a UE RRC state can be changed during the positioning session in Rel-17. 
[bookmark: _Hlk118112128]The key discussions at that time were on (1) whether a UE RRC state can be changed during the positioning session and then (2) in a split CU-DU architecture, whether a CU who decides to change the UE RRC state should be able to retrieve the right SRS configuration from DU for new RRC state. Based on the discussions, RAN3 agreed the F1AP CR [3] and in the meantime also agreed to get consultation from RAN2 by sending LS [2] for the aspect of (1). Speaking of (1), unfortunately, (1) for which is quite obvious/possible and up to NW to decide from RAN3 point of view, required consultation from RAN2 because of objection based on misunderstanding of NW behaviors, and also because RAN2 is responsible for overall positioning stage-2. 
Observation 1: RAN3 has discussed on how to support the SRS-PosRRC-InactiveConfig-r17 configuration in a CU-DU split architecture in the deferred Low Power Periodic and Triggered 5GC-MT-LR procedure for UL positioning, and RAN3 #117-e agreed the F1AP CR [3] and also sent LS to RAN2 [2] asking whether a UE RRC state can be changed during the positioning session in Rel-17.
Observation 2: The key discussions were on 
1) Whether a UE RRC state can be changed during the positioning session, and then 
2) In a split CU-DU architecture, whether a CU who decides to change the UE RRC state should be able to retrieve the right SRS configuration from DU for new RRC state 
Observation 3: Unfortunately, for (1), RAN3 required consultation from RAN2 because of objection based on misunderstanding of NW behaviors, and also because RAN2 is responsible for overall positioning stage-2.
[bookmark: _Hlk118112258][bookmark: _Hlk118112268]Based on our LS [2], RAN2 further discussed this issue and sent the reply [1] by confirming that it is up to gNB implementation on when to change UE RRC state, and RRC state transition during a positioning session is possible for various reasons. So, it is now clear that a UE RRC state can be changed during the positioning session and there should be no more questions on "why" or "when" or "under what circumstances" for such change of UE RRC state, which is totally up to gNB to decide. 
Please kindly note that, from our understanding, we (as 3GPP) haven’t specified at which specific conditions or reasons that NW is “only” allowed to change RRC state and haven't specified that NW is “only” allowed to change RRC state “only” when it is beneficial for its own in any sense. Please be kindly advised that the procedures for changing UE RRC state have been all there from the beginning and the positioning task is just one of services on top. Whenever NW wants, NW can decide and change the UE RRC state, period. Please also be kindly advised that we (as 3GPP) don’t question the inner box decision making process.
Observation 4: Based on our LS [2], RAN2 further discussed this issue and sent the reply [1] by confirming that it is up to gNB implementation on when to change UE RRC state, and RRC state transition during a positioning session is possible for various reasons. 
Observation 5: It is now clear that a UE RRC state can be changed during the positioning session. There should be no more questions on "why" or "when" or "under what circumstances" for such change of UE RRC state, which is totally up to gNB to decide.
Proposal 1: A UE RRC state can be changed during the positioning session. There should be no more questions on "why", "when" or "under what circumstances" for such change of UE RRC state, which is up to gNB to decide.
Given that we now are clear on our gNB's behaviors and knew that RRC state can be changed, we should focus on the second aspect (2), i.e. in a split CU-DU architecture, whether a CU who decides to change the UE RRC state is able to retrieve the right SRS configuration from DU for new RRC state. 
For this, we made some progress, but the F1AP CR [3] that was agreed in the last RAN3 #117-e meeting is not enough to complete the issue. Basically, [3] added the following behavior together with new optional SRS-PosRRC-InactiveConfig IE in the POSITIONING INFORMATION RESPONSE message:
[bookmark: _Hlk51140749][bookmark: _Hlk118108802]If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the gNB-DU may take this information into account when configuring SRS transmissions for the UE, and it shall include the SRS Configuration IE and the SFN Initialisation Time IE in the POSITIONING INFORMATION RESPONSE message. If the UE is accessing with SDT, the gNB-DU shall, if supported, also include the SRS-PosRRC-InactiveConfig IE in the POSITIONING INFORMATION RESPONSE message.
Namely, when event report is sent using SDT from an INACTIVE UE, the CR [3] allowed that CU is now able to retrieve the SRS-PosRRC-InactiveConfig IE from DU to be configured by the subsequent RRCRelease message. However, which SRS contribution (for CONNECTED or for INACTIVE) to provide was left up to DU based on its knowledge whether the UE is using SDT or not. 
For example of the following scenario that was used in our LS to RAN2 [2] which is excerpted and extended for CU-DU architecture for easier discussion:
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
LCS event is detected during RRC CONNECTED and LCS event report is sent, and then when the serving gNB receives NRPPa Positioning Information Request message from LMF for UL positioning, the serving gNB may have decided to move the UE to INACTIVE state:


Figure 1: Low Power Periodic and Triggered 5GC-MT-LR Procedure when event is detected during RRC CONNECTED and LCS event report is sent, then gNB decides to move the UE into INACTIVE
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
In this case, based on our current F1AP, CU who needs the SRS configuration for INACTIVE (rather than CONNECTED) cannot get the corresponding SRS configuration and SRS-PosRRC-InactiveConfig IE from DU, because the DU (who knows that the UE is NOT using SDT) will not supply them in the POSITIONING INFORMATION RESPONSE message. To properly support the change of UE RRC state during the positioning session, there should be some query mechanism from CU so that DU can supply the SRS configuration for INACTIVE state and SRS-PosRRC-InactiveConfig IE when CU needs, while the default without query should be to supply the SRS configuration for CONNECTED state. 
Observation 6: Regarding (2), RAN3 #117-e made some progress but the F1AP CR [3] agreed is not enough to complete the issue. 
Observation 7: From the agreed F1AP CR [3], the added new behavior together with new optional SRS-PosRRC-InactiveConfig IE in the POSITIONING INFORMATION RESPONSE message allowed that, when event report is sent using SDT from an INACTIVE UE, CU is now able to retrieve the SRS-PosRRC-InactiveConfig IE from DU to be configured by the subsequent RRCRelease message. 
Observation 8: However, which SRS configuration (for CONNECTED or for INACTIVE) to provide was left up to DU based on its knowledge whether the UE is using SDT or not. 
Observation 9: To properly support the change of UE RRC state during the positioning session, there should be some query mechanism from CU so that DU can supply the SRS configuration for INACTIVE state and SRS-PosRRC-InactiveConfig IE when CU needs, while the default without query should be to supply the SRS configuration for CONNECTED state.
Based on the above observations, we thus propose the following:
Proposal 2: RAN3 to define a query mechanism from CU in the F1AP Positioning Information Exchange procedure so that DU can supply the SRS configuration for INACTIVE state and SRS-PosRRC-InactiveConfig IE when CU needs.
What needs to be changed (as proposed by the corresponding F1AP CR in [4]) is simple as follows, just having a query indicator in the POSITIONING INFORMATION REQUEST message together with the corresponding description for DU to supply the SRS configuration and the SRS-PosRRC-InactiveConfig IE based on this query as well:
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc113835299]8.13.9	Positioning Information Exchange
[bookmark: _Toc113835300]8.13.9.1	General
The Positioning Information Exchange procedure is initiated by the gNB-CU to indicate to the gNB-DU the need to configure the UE to transmit SRS signals and to retrieve the SRS configuration from the gNB-DU. The procedure uses UE-associated signalling.
[bookmark: _Toc113835301]8.13.9.2	Successful Operation

Figure 8.13.9.2-1: Positioning Information Exchange procedure, successful operation
The gNB-CU initiates the procedure by sending a POSITIONING INFORMATION REQUEST message to the gNB-DU.
If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message, the gNB-DU may take this information into account when configuring SRS transmissions for the UE, and it shall include the SRS Configuration IE and the SFN Initialisation Time IE in the POSITIONING INFORMATION RESPONSE message. If the UE is accessing with SDTIf the SRS Positioning INACTIVE Query Indication IE is also included in the POSITIONING INFORMATION REQUEST message and set to ‘true’, the gNB-DU shall, if supported, also include the SRS Configuration IE and the SFN Initialisation Time IE together with the SRS-PosRRC-InactiveConfig IE in the POSITIONING INFORMATION RESPONSE message.
If the Spatial Relation Information per SRS Resource IE and the Periodicity List IE are both included in the Requested SRS Transmission Characteristics IE, the gNB-DU shall consider that the Spatial Relation per SRS Resource Item IE and the Periodicity List Item IE have one-to-one mapping relation.
If the UE Reporting Information IE is included in the POSITIONING INFORMATION REQUEST message, the gNB-DU may take this information into account for allocating proper CG-SDT resources when positioning a UE.
Interaction with the UE Context Modification Required (gNB-DU initiated) procedure:
The UE Context Modification Required (gNB-DU initiated) procedure may be performed before the POSITIONING INFORMATION RESPONSE message.
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc534730135][bookmark: _Toc51763672][bookmark: _Toc64448841][bookmark: _Toc66289500][bookmark: _Toc74154613][bookmark: _Toc81383357][bookmark: _Toc88657990][bookmark: _Toc97910902][bookmark: _Toc99038622][bookmark: _Toc99730885][bookmark: _Toc105511014][bookmark: _Toc105927546][bookmark: _Toc106110086]9.2.12.13	POSITIONING INFORMATION REQUEST
This message is sent by the gNB-CU to indicate to the gNB-DU the need to configure the UE to transmit SRS signals for uplink positioning measurement and also to retrieve the SRS configuration from the gNB-DU.
Direction: gNB-CU  gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	Requested SRS Transmission Characteristics
	O
	
	9.3.1.175
	
	YES
	ignore

	UE Reporting Information
	O
	
	9.3.1.255
	
	YES
	ignore

	SRS Positioning INACTIVE Query Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore



Conclusion
In the present contribution we make the following observations:
Observation 1: RAN3 has discussed on how to support the SRS-PosRRC-InactiveConfig-r17 configuration in a CU-DU split architecture in the deferred Low Power Periodic and Triggered 5GC-MT-LR procedure for UL positioning, and RAN3 #117-e agreed the F1AP CR [3] and also sent LS to RAN2 [2] asking whether a UE RRC state can be changed during the positioning session in Rel-17.
Observation 2: The key discussions were on 
1) Whether a UE RRC state can be changed during the positioning session, and then 
2) In a split CU-DU architecture, whether a CU who decides to change the UE RRC state should be able to retrieve the right SRS configuration from DU for new RRC state 
Observation 3: Unfortunately, for (1), RAN3 required consultation from RAN2 because of objection based on misunderstanding of NW behaviors, and also because RAN2 is responsible for overall positioning stage-2.
Observation 4: Based on our LS [2], RAN2 further discussed this issue and sent the reply [1] by confirming that it is up to gNB implementation on when to change UE RRC state, and RRC state transition during a positioning session is possible for various reasons. 
Observation 5: It is now clear that a UE RRC state can be changed during the positioning session. There should be no more questions on "why" or "when" or "under what circumstances" for such change of UE RRC state, which is totally up to gNB to decide.
Observation 6: Regarding (2), RAN3 #117-e made some progress but the F1AP CR [3] agreed is not enough to complete the issue. 
Observation 7: From the agreed F1AP CR [3], the added new behavior together with new optional SRS-PosRRC-InactiveConfig IE in the POSITIONING INFORMATION RESPONSE message allowed that, when event report is sent using SDT from an INACTIVE UE, CU is now able to retrieve the SRS-PosRRC-InactiveConfig IE from DU to be configured by the subsequent RRCRelease message. 
Observation 8: However, which SRS configuration (for CONNECTED or for INACTIVE) to provide was left up to DU based on its knowledge whether the UE is using SDT or not. 
Observation 9: To properly support the change of UE RRC state during the positioning session, there should be some query mechanism from CU so that DU can supply the SRS configuration for INACTIVE state and SRS-PosRRC-InactiveConfig IE when CU needs, while the default without query should be to supply the SRS configuration for CONNECTED state.
Based on the discussion in the present contribution and the observations above we propose: 
Proposal 1: A UE RRC state can be changed during the positioning session. There should be no more questions on "why", "when" or "under what circumstances" for such change of UE RRC state, which is up to gNB to decide.
Proposal 2: RAN3 to define a query mechanism from CU in the F1AP Positioning Information Exchange procedure so that DU can supply the SRS configuration for INACTIVE state and SRS-PosRRC-InactiveConfig IE when CU needs.
The corresponding CR for F1AP can be found in [4].  
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