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1. Introduction
A LS [1] is sent from SA2 about long eDRX for RRC_INACTIVE in RAN3#118 and RAN3 achieved some basic agreements in the last meeting. In this contribution, we further discuss open issues and provide our proposals.
2. Discussion
2.1 MT COMMUNICATION HANDLING
Introduce a new class 1 MT Communication Handling procedure in NGAP for RAN requesting CN to perform data buffering and for notifying of UE RRC state transition.
In last meeting, RAN3 agree to use one message to request CN perform data buffering and notify UE RRC state transition. An EN is introduced to further discuss how to differentiate these two purposes in [2]. 
Editor’s Note: It is 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.
Note that SA2 request “NG-RAN sends an N2 Notification to AMF indicating the UE is in RRC_CONNECTED if AMF to request the NG-RAN to report RRC state information” as yellow highlight part. Hence the RRC state is needed in MT COMMUNICATION HANDLING REQUEST message. 
The MT Communication Handling Request message also needs to include an indication about whether UE is now reachable for downlink data and/or signalling as blue highlight part, to allow for the case of small data transmission where the UE is kept in RRC inactive state. 
4b.	[Conditional] N2 Notification,
4b.1	If the accessed NG-RAN is the same as the NG-RAN that configured RRC_INACTIVE and still has the UE context, NG-RAN sends an N2 Notification to the AMF indicating 
- 	the UE is in RRC_CONNECTED, if an AMF requested N2 Notification (see clause 4.8.3); or,
-	the UE is now reachable for downlink data and/or signalling if Connection Inactive procedure with CN based MT communication handling (see clause 4.8.1.1a) has been performed previously.
 4b.5	The AMF sends the N2 response to NG-RAN.
Editor's note:	Whether the N2 message to be used is a new message or an existing message, e.g. N2 notification, needs coordination with RAN WGs considering also if it's NGAP class 1 or class 2 procedure.
In order to apply MT communication handling, the present of NR Paging eDRX Cycle for RRC INACTIVE means CN shall buffer DL data/signalling, if support, based on NG-RAN request. Otherwise, CN does not need to perform CN buffering. We can add NR Paging eDRX Cycle for RRC INACTIVE as an optional IE in MT COMMUNICATION HANDLING REQUEST. 
Observation 1: AMF is required to know whether UE is in RRC_CONNECTED and whether UE is now reachable based on SA2 specification. The present of NR Paging eDRX Cycle for RRC INACTIVE mean MT communication handling request.
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

	NR Paging eDRX Cycle for RRC INACTIVE
	FFSO
	
	ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	[bookmark: _GoBack]This IE shall present in case NG-RAN request MT communication handling
	YES
	reject

	RRC State		
	M
	
	9.3.1.92
	
	YES
	ignore

	UE State		
	O
	
	ENUMERATED (reachable, …)
	This IE is present in case of small data transmission
	YES
	ignore


· Case 1: NG-RAN requests CN to buffer data/signalling
NR Paging eDRX Cycle for RRC INACTIVE: present 
RRC State: inactive 
UE State: not present
· Case 2: NG-RAN notify CN that UE state transition e.g., from RRC_INACTIVE to RRC_CONNECT
NR Paging eDRX Cycle for RRC INACTIVE: not present 
RRC State: connected
UE State: not present
· Case 3: NG-RAN determines that the connection resume is for Small Data Transmission and NG-RAN keeps the UE in RRC_INACTIVE state .
NR Paging eDRX Cycle for RRC INACTIVE: not present 
RRC State: inactive 
UE State: present as “reachable”
Proposal 1: Add RRC State IE and UE State IE in MT COMMUNICATION HANDLING REQUEST.
PTW infor over NGAP?
When CN sends DL data to RAN, it means that CN already sends N2 message to trigger RAN paging or CN receives RRC state transition information i.e., UE in RRC_CONNECT, or CN receives UE state i.e., UE is now reachable.  From our understanding, the reason why CN needs to know the long eDRX value from NG-RAN is because AMF should know when the UE is reachable, and then send N2 message to trigger RAN paging to transit UE into RRC-CONNECT hence we do not think CN needs to know RAN PTW. The RAN PTW is used by RAN to trigger RAN Paging.
Observation 2: EDRX cycle value sent from NG-RAN to AMF is used for AMF to know when the UE is reachable and send N2 message to trigger RAN paging. 
Observation 3: When CN sends buffered DL data to NG-RAN, in most of case, UE is in the RRC_CONNECT state or RRC_INACTIVE but reachable (SDT case).
Proposal 2: RAN PTW does not need to be provided to AMF.
ASN.1 in F1AP and XnAP: FFS if the NRPaging-time-Window defined in ASN.1 can be re-used instead of a new d NRPaging-Time-Window-Inactive
Technically, the NRPaging-time-Window defined in ASN.1 can be reused for NR Paging Time Window Inactive IE based on current progress. However, given that the structure/maximum length/minimum length of PTW of CN and RAN may be different in the further, we slightly prefer to use NRPaging-Time-Window-Inactive for further-proof.
Proposal 3: Slightly prefer to use NRPaging-Time-Window-Inactive in Asn.1.
2.2	Paging Policy Information 
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. 
In [3], SA2 captured the PPI, ARP, 5QI and/or QFI of the QoS Flow of the PDU Session ID in the N2 message. These parameters can be contained in Paging Policy Information for Network Triggered Connection and further included in DL MT DATA NOTIFICATION message.
2.	The AMF sends an N2 message to NG-RAN with the request for the UEs RRC connection to be resumed to be transitioned to RRC_CONNECTED. The AMF may include the following parameter(s) the PPI, the ARP and the 5QI, and/or QFI of the QoS Flow of the PDU Session ID in the N2 message to trigger and enable RAN paging.
3.	NG-RAN performs RAN paging towards the UE considering the parameters provided by the AMF.
9.3.4.x Paging Policy Information for Network Triggered Connection
[bookmark: _Hlk128565481]This IE identifies paging policy parameters including the PPI, the ARP and the 5QI, and QFI of the QoS flow of the PDU session for Connection Resume procedure in RRC Inactive with CN based MT communication handling.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDU Session ID
	M
	
	9.3.1.50
	

	QoS Flow Identifier
	O
	
	9.3.1.51
	

	Paging Policy
	O
	
	
	As specified in TS 29.518 [x]

	Allocation and Retention Priority 
	O
	
	9.3.1.19
	

	5QI
	O
	
	INTEGER (0..255, …)
	Indicates the standardized or pre-configured 5QI as specified in TS 23.501 [9].


Proposal 4: Include PDU Session ID, PPI, ARP, QFI and the 5QI in DL MT DATA NOTIFICATION message.
2.3.	SDT 
SA2 revised TS23.501/23.502 to support MO-SDT. For MO-SDT, CN sends DL data to NG-RAN, and NG-RAN decides whether to trigger UE into RRC_CONNECT or perform SDT in RRC_INACTIVE. RAN3 can update the description of MT Communication Handling procedure accordingly as section 2.1. 
For MT-SDT, it seems that CN should indicate SDT related information e.g., data size to NG-RAN and NG-RAN further decides whether to perform SDT in RRC_INACTIVE. But the details about SDT related information should be discussed in SDT WI. We cannot decides SDT related information in Redcap WI, while SDT WI can discuss the enhancement based on our signalling procedure e.g., DL DATA NOTIFICATION message.
8.3.Y	DL Data Notification
Upon reception of the DL DATA NOTIFICATION message, the NG-RAN node shall perform RAN Paging for the UE in RRC_INACTIVE state expect SDT with long eDRX>10.24s.  
Editor’s Note: The description of DL Data Notification message about SDT with long eDRX>10.24 can be added after SA2 and/or SDT WI has further progress.
Proposal 5: How to support MT-SDT with long eDRX>10.24s should be discussed in SA2 and SDT WI instead of Redcap WI.
3. Conclusion
Observation 1: AMF is required to know whether UE is in RRC_CONNECTED and whether UE is now reachable based on SA2 specification. The present of NR Paging eDRX Cycle for RRC INACTIVE mean MT communication handling request.
Proposal 1: Add RRC State IE and UE State IE in MT COMMUNICATION HANDLING REQUEST.
Observation 2: EDRX cycle value sent from NG-RAN to AMF is used for AMF to know when the UE is reachable and send N2 message to trigger RAN paging. 
Observation 3: When CN sends buffered DL data to NG-RAN, in most of case, UE is in the RRC_CONNECT state or RRC_INACTIVE but reachable (SDT case).
Proposal 2: RAN PTW does not need to be provided to AMF.
Proposal 3: Slightly prefer to use NRPaging-Time-Window-Inactive in Asn.1.
Proposal 4: Include PDU Session ID, PPI, ARP, QFI and the 5QI in DL MT DATA NOTIFICATION message.
Proposal 5: How to support MT-SDT with long eDRX>10.24s should be discussed in SA2 and SDT WI instead of Redcap WI.
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