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Introduction
In this contribution, we discuss some of the open issues discussed last meeting RAN3#119bis-e on Rel-18 RedCap enhancements:
1) FFS how to differentiate in the MT Communication Handling procedure whether the request message is sent to indicate connection resume or to apply MT communication handling. The presence of the NR Paging eDRX Cycle for RRC INACTIVE IE is FFS
2) The discussion on support of SDT and long eDRX>10.24 seconds is postponed to next meeting pending any updates from SA2 (e.g. inclusion of MT-SDT Data Size in NG message) and RAN3 progress on the signalling to support the CN Based MT Communication handling in RAN3 specifications.
3) The addition of the PPI/ARP/5QI/PDU Session ID in the DL MT DATA NOTIFICATION message based on CT4 LS to be discussed next meeting after SA2 spec update. 
The discussion will consider the received LSes from SA2 below with the accompanying CRs
	R3-232505
	Reply LS on Paging Policy Information for Network Triggered Connection Resume [1]

	R3-232506
	Reply LS on INACTIVE eDRX above 10.24sec and SDT [2]



Discussion 
MT Communication Handling procedure functions
In last meeting, it was agreed that the new class 1 MT Communication Handling procedure introduced in NGAP will be used for RAN requesting CN to perform data buffering for a UE in RRC_INACTIVE with long eDRX beyond 10.24 seconds, and for notifying CN of UE RRC state transition to connected state to trigger DL Data/DL signalling delivery. It is FFS however if the UE RRC state transition IE should be included in the MT COMMUNICATION HANDLING REQUEST message and therefore this aspect was left open for further discussion.
Considering the received LS from SA2 [2], especially the attached CR 3944 to TS 23.502 specifying that the procedure in section 4.8.2.2 for connection resume can be triggered for UE in RRC_INACTIVE transitioning to RRC_CONNECTED state for SDT in RRC_INACTIVE, the indication of UE RRC state being set to RRC_CONNECTED is no more adequate to cover the case of SDT where the UE remains in RRC_INACTIVE state and is considered reachable for receiving DL Data or signalling from the CN. To cover all uses cases, a generic indication that the UE is reachable should be enough to be sent to AMF to trigger the connection resume at CN and delivering any pending DL Data or signalling. This is also stated in the SA2 LS [2]:
· The N2 message sent by NG-RAN requesting connection resume (step 4b.1 in Figure 4.8.2.2-1) has been extended to include an indication that the UE is now reachable for downlink data and/or signalling, to allow for the case of small data transmission where the UE is kept in RRC inactive state.

Observation 1 : since the UE in RRC_INACTIVE state can become reachable after transitioning to RRC_CONNECTED, or by staying in RRC_INACTIVE for SDT, indicating just the RRC state information to AMF is not enough to indicate UE’s reachability in NG-RAN for DL Data/DL signalling delivery.
It is proposed to enhance the MT COMMUNICATION HANDLING REQUEST message by introducing a CHOICE structure for the communication handling type, where the NG-RAN can either request AMF to apply MT communication handling (i.e. activate data buffering) for triggering the connection inactive procedure as described in TS 23.501, or to indicate UE reachability (i.e. deactivate data buffering) for triggering the connection resume procedure as described in TS 23.501. An example is shown below.
	9.2.2.X1	MT COMMUNICATION HANDLING REQUEST
This message is sent by the NG-RAN node to the AMF to request CN based MT communication handling for UEs in RRC_INACTIVE state with long eDRX beyond 10.24 seconds as specified in TS 23.501 [9].
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	CHOICE Communication handling type
	
	
	
	
	YES
	reject

	>Connection Inactive procedure
	
	
	
	
	
	

	>>NR Paging eDRX Cycle for RRC INACTIVE
	M
	
	ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	
	
	

	>Connection Resume procedure
	
	
	
	
	
	

	>>UE Reachability Indication
	M
	
	ENUMERATED (true, …)
	Indicates that the UE is reachable for downlink data and/or signalling
	
	






Note the presence of the NR Paging eDRX Cycle for RRC INACTIVE IE is Mandatory, since AMF must support this function and the IE will be used to request activation of MT communication handling as defined in TSes 23.501/23.502. The addition of the NR PTW is FFS.
Proposal 1: Enhance the MT COMMUNICATION HANDLING REQUEST message by introducing a CHOICE structure for the handling types: request AMF to apply MT communication handling, or to indicate UE reachability.
[bookmark: _Hlk131519033]Furthermore, in case the UE is configured with RRC_INACTIVE with long eDRX and with dual connectivity (since long eDRX is valid for all NR UEs), the requesting message (i.e., CN MT COMMUNICATION HANDLING REQUEST message) can include the transparent DL TNL information, which can be signalled transparently via AMF, to UPF directly. This way, the CN can switch the DL data path towards the new leg and establishes an NG-C interface instance towards it. This saves on CN signalling.
Observation 2: In the scenario where the UE is in RRC_INACTIVE with enhanced eDRX and with dual connectivity configuration and resumes in another leg, extra NGAP messages are needed to inform CN about the path change. 
Proposal 2: RAN3 to discuss whether the requesting message (i.e., MT COMMUNICATION HANDLING REQUEST message) can include the DL TNL information to UPF, as transparent information to AMF, in the scenario when the UE is being configured in RRC_INACTIVE with eDRX with dual connectivity configuration and resumes in another leg to save on CN signalling.
Paging Policy Parameters for RAN Paging
In last meeting, it was agreed to introduce a new procedure for DL Data Notification to indicate of DL Data/DL signalling pending in the CN and to trigger RAN to perform RAN paging of the UE in RRC_INACTIVE state. An open point was about the paging policy parameters that need to be sent from AMF to NG-RAN. It was previously communicated by CT4 LS [3], that SMF shall trigger AMF EnableUEReachability service to request UE connectivity by including parameters for paging strategy differentiation: PPI, the ARP and the 5QI of the QoS flow of the PDU session. The AMF will in turn trigger the N2 message including the same parameters to enable NG-RAN to perform RAN paging as if when it receives the DL data from the UPF for the UE, where it can derive PPI/ARP/5QI and PDU session from the DL packet in UP signalling:
	[bookmark: _Hlk128565481]The Network Triggered Connection Resume procedure in RRC Inactive with CN based MT communication handling, specified in clause 4.8.2.2b of 3GPP TS 23.502, requires the SMF to send an Namf_MT EnableUEReachability request to the AMF and the AMF to request then the NG-RAN to transition the UE to RRC_CONNECTED. This involves NG-RAN paging the UE.
Accordingly, when specifying the corresponding stage 3 requirements, CT4 has assumed that: 
[bookmark: _Hlk131522598]-	the Namf_MT EnableUEReachability request should allow the SMF to provide paging policy information/parameters including the PPI, the ARP and the 5QI of the QoS flow of the PDU session which triggers the Connection Resume procedure, and
-	the AMF would include the same towards the NG-RAN to enable similar NG-RAN paging as when NG-RAN pages the UE upon receiving DL packets for a UE in RRC_INACTIVE state (without CN based MT communication handling).  




In the SA2 LS [1] and accompanying CR 4007 to TS 23.502 in [2], it is stated that AMF sends in the N2 message to trigger RAN paging to NG-RAN the following parameter(s): the PPI, the ARP and the 5QI, and/or QFI of the QoS Flow of the PDU Session ID. The NG-RAN performs RAN paging towards the UE considering the parameters provided by the AMF.
The PPI/ARP/5QI and PDU session ID are needed since the data is buffered in CN and RAN needs this assistance information to formulate the paging policy and differentiation strategy when paging the UE in RRC_INACTIVE with long eDRX > 10.24 sec. The new parameter in the SA2 CR compared to the CT4 LS [3] is the QFI,
	SA2 thanks CT4 for informing the enhancement related to paging policy differentiation. SA2 would also like to inform CT4 that SA2 agreed CR to improve the description in SA2 spec.
SA2 would like to further inform CT4 that SA2 considers the QFI can also be provided by SMF to AMF, and has asked RAN2 and RAN3 to confirm the information being provided to RAN.



Observation 3: According to SA2 and CT4 progress, the AMF includes PPI/ARP/5QI/QFI and PDU session ID parameters in the N2 message to help RAN formulate the paging policy and differentiation strategy
The QFI can be used to help NG-RAN determining if the QoS flow is associated with SDT DRB that has buffered DL data and therefore decide if MT-SDT paging should be initiated within the PTW where UE remains in RRC_INACTIVE state.  
Also, both QFI and PDU Session ID are needed, since different PDU sessions can have different QoS flows, but the two QoS flows may have the same QFI number, then the PDU session cannot be known if only QFI is provided. Therefore the PDU Session ID is also needed in the DL Data Notification message to know the PDU session related to the DL packet.
Proposal 3: Introduce PPI, ARP, 5QI, QFI, PDU Session ID in the DL Data Notification message
Conclusions and Proposals
Our observations and proposals are summarized below.
Observation 1 : since the UE in RRC_INACTIVE state can become reachable after transitioning to RRC_CONNECTED, or by staying in RRC_INACTIVE for SDT, indicating just the RRC state information to AMF is not enough to indicate UE’s reachability in NG-RAN for DL Data/DL signalling delivery.
Proposal 1: Enhance the MT COMMUNICATION HANDLING REQUEST message by introducing a CHOICE structure for the handling types: request AMF to apply MT communication handling, or to indicate UE reachability.
Observation 2: In the scenario where the UE is in RRC_INACTIVE with enhanced eDRX and with dual connectivity configuration and resumes in another leg, extra NGAP messages are needed to inform CN about the path change. 
Proposal 2: RAN3 to discuss whether the requesting message (i.e., MT COMMUNICATION HANDLING REQUEST message) can include the DL TNL information to UPF, as transparent information to AMF, in the scenario when the UE is being configured in RRC_INACTIVE with eDRX with dual connectivity configuration and resumes in another leg to save on CN signalling.
Observation 3: According to SA2 and CT4 progress, the AMF includes PPI/ARP/5QI/QFI and PDU session ID parameters in the N2 message to help RAN formulate the paging policy and differentiation strategy
Proposal 3: Introduce PPI, ARP, 5QI, QFI, PDU Session ID in the DL Data Notification message.
A TP to NGAP BL CR is provided in [4]
A reply LS to SA2 and CT4 is provided in the annex
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Attachments:	


1. Overall Description:
RAN3 thanks SA2 and CT4 for informing the enhancement related to paging policy differentiation. RAN3 would also like to inform SA2 and CT4 that RAN3 has agreed to introduce the QFI, ARP, 5QI, PPI and PDU Session ID into the DL DATA NOTIFICATION message to enable the paging differentiation during the RAN paging.


2. Actions:
To SA2, CT4
ACTION: 	RAN3 kindly asks SA2 and CT4 to take above information into account. 

3. Date of Next RAN3 Meeting:

RAN3#121   		August 21 - 25, 2023 		Toulouse, FR
TBD

