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1. Introduction
RAN3 achieved some basic agreements to introduce NGAP message to support MT communication handling in previous meetings. In this contribution, we further discuss open issues and provide our proposals.
2. Discussion
2.1 MT COMMUNICATION HANDLING 
Add a CHOICE structure in the MT COMMUNICATION HANDLING REQUEST:
· Activate HLCOM
· NR RAN Paging eDRX Cycle for RRC INACTIVE (M)
· NR RAN PTW length (M) (FFS if should be always provided by the RAN)
· NR RAN PTW start H_SFN ( FFS on the IE details)
· Deactivate HLCOM
· Deactivate HLCOM indication
In last meeting, RAN3 agree to use a CHOICE structure to request CN activate or deactivate data buffering but whether CN will buffer the data or signaling is based on CN implementation. There are two open issues:
NR RAN PTW length:
The introduction of NR RAN PTW length is allowed the CN sends the DL DATA NOTIFICATION message during NR RAN PTW. We understand that it have benefit to ensure that when DL data/signaling arrives NR-RAN, NG-RAN have already triggered RAN paging. However, if the CN sends the DL DATA NOTIFICATION message out of PTW but within eDRX, the NG-RAN is still able to control when to trigger inactive UE into RRC_CONNECTED status. In other word, NG-RAN is the entity to decide when to trigger RAN paging instead of AMF. It also follows the legacy principle e.g., NG-RAN decides when to triggers RAN paging after DL data/signaling arrived at NG-RAN from CN. We see benefits but not the mandatory requirement. 
Observation 1:  NG-RAN is able to decides when to trigger the RAN Paging i.e., within RAN PTW after receiving DL DATA NOTIFICATION. No strong need to restrict AMF to send DL DATA NOTIFICATION with RAN PTW.
Proposal 1: Introduce RAN PTW as an option IE in MT COMMUNICATION HANDLING REQUEST.
NR RAN PTW start H_SFN:
Based on RAN2 agreement, the calculation of NR RAN PTW start H_SFN is same as IDLE PTW start H_SFN in Re-17.
SFN = 128 * ieDRX_CN, where
ieDRX_CN = floor(UE_ID_H /TeDRX_CN) mod 8
CN is able to calculate NR RAN PTW start H_SFN based on UE_ID_H  and TeDRX_CN hence there is no need to introduce NR RAN PTW start H_SFN in MT COMMUNICATION HANDLING REQUEST message.
Proposal 2: There is no need to introduce NR RAN PTW start H_SFN in MT COMMUNICATION HANDLING REQUEST.
FFS if/how DL DATA NOTIFICATION message should indicate DL signalling
NG-RAN needs to distinguish DL data and DL signaling for MT COMMUNICATION HANDLING REQUEST because NG-RAN may have different paging policy for signaling and data. We can wait for SA2 progress about SDT with long eDRX e.g., indicates DL data size and DL signaling size separately and consider them together. 
Proposal 3: NG-RAN needs to distinguish DL data and DL signaling in RAN Paging Request which is renamed from RAN Paging Request. The stage-3 impact can wait for SA2 progress about SDT with long eDRX.
2.2	Paging Policy Information 
PPI, ARP, PDU session ID and QFI are included in the DL DATA NOTIFICATION message. FFS on 5QI.
In [1], 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.
We understand that if NG-RAN can identify QFI that means it also knows 5QI and ARP.
Option 1: AMF includes PPI, the ARP and the 5QI, or;
Option 2: AMF includes PPI and the QFI of the QoS Flow of the PDU Session ID, or; 
Option 3: AMF includes all parameters PPI, the ARP, 5QI, QFI of the QoS Flow of the PDU Session ID.
Observation 2: QFI of the QoS Flow of the PDU Session ID i.e., QFI and PDU session ID can be used to identify 5QI and ARP.
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This IE provides paging policy differentiation information for a UE in RRC_INACTIVE state.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging Priority Indicator (PPI)
	M
	
	INTEGER
(0.. 7, …)
	The Paging Policy Indicator is used for paging policy differentiation (see details in TS 23.501 [9]).

	Allocation and Retention Priority
	O
	
	9.3.1.19
	

	5QI 
	O
	
	INTEGER (0..255, …)
	indicate the 5QI associated with the PDU session

	QoS Flow Identifier
	O
	
	9.3.1.51
	

	PDU Session ID
	O
	
	9.3.1.50
	This IE identifies a PDU Session for a UE. The definition and use of the PDU Session ID is specified in TS 23.501


Proposal 4: Introduce PDU Session ID, ARP, QFI and the 5QI as optional IE and keep PPI as mandatory IE in RAN Paging Request message.
Proposal 5: TP for 38.413 about MT COMMUNICATION HANDLING in Annex 1. 
Based on the discussion, DL Data Notification procedure is renamed as RAN Paging Request. A TP for 38.410 is provided in Annex 2.
Proposal 6: A TP for TS38.410 for rename the DL Data Notification procedure as RAN Paging Request in Annex 2.
3. Conclusion
Observation 1:  NG-RAN is able to decides when to trigger the RAN Paging i.e., within RAN PTW after receiving DL DATA NOTIFICATION. No strong need to restrict AMF to send DL DATA NOTIFICATION with RAN PTW.
Proposal 1: Introduce RAN PTW as an option IE in MT COMMUNICATION HANDLING REQUEST.
Proposal 2: There is no need to introduce NR RAN PTW start H_SFN in MT COMMUNICATION HANDLING REQUEST.
Proposal 3: NG-RAN needs to distinguish DL data and DL signaling in RAN Paging Request which is renamed from RAN Paging Request. The stage-3 impact can wait for SA2 progress about SDT with long eDRX.
Observation 2: QFI of the QoS Flow of the PDU Session ID i.e., QFI and PDU session ID can be used to identify 5QI and ARP.
Proposal 4: Introduce PDU Session ID, ARP, QFI and the 5QI as optional IE and keep PPI as mandatory IE in RAN Paging Request message.
Proposal 5: TP for 38.413 about MT COMMUNICATION HANDLING in Annex 1.
[bookmark: _GoBack]Proposal 6: A TP for TS38.410 for rename the DL Data Notification procedure as RAN Paging Request in Annex 2.
4. Reference
 [1] R3-232505, Reply LS on Paging Policy Information for Network Triggered Connection Resume, SA2.
5. Annex 1: TP for TS38.413 (MT COMMUNICATION HANDLING)
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8.3.X.2	Successful Operation
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Figure 8.3.X.2-1: MT Communication Handling procedure. Successful operation.
The NG-RAN node initiates the procedure by sending the MT COMMUNICATION HANDLING REQUEST message to the AMF.
If the 5GC Action IE is included in the MT COMMUNICATION HANDLING REQUEST message and set to 'HLCom Activate', the AMF shall activate MT communication handling as specified in TS 23.501 [9].
If the 5GC Action IE is included in the MT COMMUNICATION HANDLING REQUEST message and set to 'HLCom Deactivate', the AMF shall deactivate MT communication handling as specified in TS 23.501 [9].
If the NR Paging eDRX Cycle for RRC INACTIVE IE and/or NR Paging Time Window for RRC_INACTIVE is are included in the MT COMMUNICATION HANDLING REQUEST message, the AMF shall, if supported, take it into account when applying MT communication handling as specified in TS 38.304 [12] and TS 23.502 [10].
9.2.2.X1	MT COMMUNICATION HANDLING REQUEST
This message is sent by the NG-RAN node to the AMF to request activating or deactivating 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 5GC Action
	M
	
	
	
	YES
	reject

	>HLCom Activate
	
	
	
	
	
	

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

	>>NR Paging Time Window for RRC_INACTIVE 
	FFSO
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, s17, s18, s19, s20, s21, s22, s23, s24, s25, s26, s27, s28, s29, s30, s31, s32, ...)
	
	-
	

	>>NR PTW Start (FFS)
	FFS
	
	FFS
	
	-
	

	>HLcom Deactivate
	
	
	
	
	
	

	>>HLCom  Deactivate
	M
	
	ENUMERATED (true, …)
	
	-
	

	FFS
	
	
	
	
	
	



Editor’s Note 1: It is FFS if the NR Paging Time Window should always be provided by RAN 
Editor’s Note 2: It is FFS if the NR PTW start time should be provided by RAN 
Editor’s Note 3: FFS on whether to include a separate UE reachability indication in the message.
9.2.2.X2	MT COMMUNICATION HANDLING RESPONSE
This message is sent by the AMF to indicate that CN based MT Communication handling was successfully applied.
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

	FFS
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This message is sent by the AMF to indicate the there is MT data or signaling buffered in 5GC for the UE.
Direction: AMF  NG-RAN
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	Paging Policy Differentiation
	O
	
	9.3.3.X
	
	YES
	ignore

	FFS
	
	
	
	
	
	



Editor’s Note 4: It is FFS if/how DL DATA NOTIFICATION message should indicate DL signalling
9.3.3.X	Paging Policy Differentiation 
This IE provides paging policy differentiation information for a UE in RRC_INACTIVE state.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging Priority Indicator (PPI)
	M
	
	INTEGER
(0.. 7, …)
	The Paging Policy Indicator is used for paging policy differentiation (see details in TS 23.501 [9]).

	Allocation and Retention Priority
	O
	
	9.3.1.19
	

	5QI (FFS)
	O
	
	INTEGER (0..255, …)
	indicate the 5QI associated with the PDU session

	QoS Flow Identifier
	MO
	
	9.3.1.51
	

	PDU Session ID
	MO
	
	9.3.1.50
	This IE identifies a PDU Session for a UE. The definition and use of the PDU Session ID is specified in TS 23.501 [9].


6. Annex 2: TP for TS38.410 (MT COMMUNICATION HANDLING)
5.xx	MT Communication Handling function
The function enables to support MT data and signalling handling within the CN for UEs in RRC_INACTIVE state with extended DRX beyond 10.24s as specified in TS 23.501 [8]. 
6.xx	MT Communication Handling procedures
The following procedures are used by the NG-RAN node to request the AMF to activate or deactivate the CN based MT communication handling for UEs in RRC_INACTIVE state with long extended DRX beyond 10.24 seconds, and by the CN to indicate availability of downlink data or downlink signalling to the NG-RAN node.
-	MT Communication Handling procedure.
-	RAN Paging Request procedure.
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