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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last RAN3 meeting, it’s dicussed and agreed to Introduce a new NGAP DL DATA NOTIFICATION class 2 message for AMF requesting RAN Paging in the NR Redcap Enhancement WI, as below [1]:  
	Introduce a new DL DATA NOTIFICATION class 2 message for AMF requesting RAN Paging
TP for TS38.413 Introduction of MT Communication Handling Request and DL Data Notification in R3-231949 Agreed


This procedure is initiated by the AMF to indicate that there is DL data or DL signaling buffered in 5GC for the UE. However, what information to be included in the NGAP DL DATA NOTIFICATION has not been decided yet.
In this contribution, we will discuss the potential NG impact to make support of Redcap together with MT-SDT, and provide the observations and proposals accordingly.
2. Discussion
For Redcap, the DL data is buffered in the core network, before sending the buffered data to NG-RAN, its agreed that the AMF uses DL Data Notification procedure to indicate that there is DL data or DL signaling buffered in 5GC for the UE, details could be found in the agreed TP [2].
	8.3.Y	DL Data Notification
[bookmark: _Toc99123048][bookmark: _Toc99661851][bookmark: _Toc105151912][bookmark: _Toc105173718][bookmark: _Toc106108717][bookmark: _Toc106122622][bookmark: _Toc107409175][bookmark: _Toc112756364][bookmark: _Toc120536858]8.3.Y.1	General
[bookmark: _Toc99123049][bookmark: _Toc99661852][bookmark: _Toc105151913][bookmark: _Toc105173719][bookmark: _Toc106108718][bookmark: _Toc106122623][bookmark: _Toc107409176][bookmark: _Toc112756365][bookmark: _Toc120536859][bookmark: _Hlk132839692]This procedure is initiated by the AMF to indicate that there is DL data or DL signaling buffered in 5GC for the UE.
The procedure uses UE associated signalling.
8.3.Y.2	Successful Operation


Figure 8.5.2.2-1: DL Data Notification 
The AMF initiates the DL Data Notification procedure by sending the DL DATA NOTIFICATION message to the NG-RAN node.
Upon reception of the DL DATA NOTIFICATION message, the NG-RAN node shall perform RAN Paging for the UE in RRC_INACTIVE state.
Editor’s Note: FFS on the actual IEs that need to be included in the DL Data Notification procedure. The paging policy differentiation IEs from the CT4 LS to be further discussed. 



Observation 1: For Redcap, DL Data Notification procedure is introduced in NGAP to indicate there is DL data or DL signaling buffered in 5GC, and NG-RAN should perform RAN paging for the UE in RRC_INACTIVE state.
For MT-SDT, when the last serving gNB receives the DL data and or signalling from the 5GC, it may decide to trigger MT-SDT Uu Paging in case the data is received via SDT bearers, and the data size is small enough. 
In case Redcap and MT-SDT are both supported, DL Data size for each QoS flow could be provided in the NGAP DL DATA NOTIFICATION message. The gNB could understand whether the coming DL data is on SDT bearer(s) according to the mapping between QoS flow and DRB in the UE context, and decide whether to trigger MT-SDT Uu Paging based on the information, it does not need to wait for the real DL data/signalling to trigger the RAN paging.
Proposal 1: Introduce DL data volume per QoS flow in NGAP DL DATA NOTIFICATION message, which is helpful for the gNB to decide whether to trigger MT-SDT Uu Paging or not.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Similarly, for the data volume of buffered DL signalling(s) is also helpful for the decision of MT-SDT in the NG-RAN. Thus, it’s proposed to introduce Data Volume of DL Signalling(s) (NAS PDU) in the NGAP DL DATA NOTIFICATION message.
Proposal 2: Introduce Data Volume of DL Signalling in NGAP DL DATA NOTIFICATION message to indicate the buffered data volume for the DL signalling(s), which may include the number of DL NAS PDUs, the total data size of the DL NAS PDUs.
According to the discussion above, we provide the TP for NGAP BL CR, introduce two optional IEs Data Volume of DL Signalling and Data volume of DL Data in the DL DATA NOTIFICATION message. Details of the TP could be found in the section 5.
9.2.3.X4	DL DATA NOTIFICATION
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
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	FFS
	
	
	
	
	
	

	Data Volume of DL Signalling
	O
	
	9.3.1.x
	
	YES
	ignore

	Data volume of DL Data
	O
	
	9.3.1.y
	
	YES
	ignore



RAN3 is requested to discuss and agree the TP on support of Redcap + MT-SDT as been specified in the section 5.
Prposal 3: To discuss and agree the TP to support Redcap + MT-SDT.
3. Conclusion
In this contribution, we discussed how to make support of Redcap + MT-SDT. Based on the discussion above, we provide the following observations and proposals:
Observation 1: For Redcap, DL Data Notification procedure is introduced in NGAP to indicate there is DL data or DL signaling buffered in 5GC, and NG-RAN should perform RAN paging for the UE in RRC_INACTIVE state.
Proposal 1: Introduce DL data volume per QoS flow in NGAP DL DATA NOTIFICATION message, which is helpful for the gNB to decide whether to trigger MT-SDT Uu Paging or not.
Proposal 2: Introduce Data Volume of DL Signalling in NGAP DL DATA NOTIFICATION message to indicate the buffered data volume for the DL signalling(s), which may include the number of DL NAS PDUs, the total data size of the DL NAS PDUs.
Prposal 3: To discuss and agree the TP to support Redcap + MT-SDT.
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[1] RAN3#119bis Chair Notes
[2] R3-231949 (TP to TS 38.413 BL CR for RedCap enhancements): Introduction of MT Communication Handling and DL Data Notification procedures, Ericsson, Nokia, Nokia Shanghai Bell, Huawei, ZTE, Qualcomm Inc., CATT, LGE

5. Text Proposal for NGAP BL CR
<<<<<<<<<<<<<< Begin of the changes >>>>>>>>>>>>>>>>>>
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8.3.Y.1	General
This procedure is initiated by the AMF to indicate that there is DL data or DL signaling buffered in 5GC for the UE.
The procedure uses UE associated signalling.
8.3.Y.2	Successful Operation


Figure 8.5.2.2-1: DL Data Notification 
The AMF initiates the DL Data Notification procedure by sending the DL DATA NOTIFICATION message to the NG-RAN node.
[bookmark: _Toc99661853][bookmark: _Toc105151914][bookmark: _Toc105173720][bookmark: _Toc106108719][bookmark: _Toc106122624][bookmark: _Toc107409177]Upon reception of the DL DATA NOTIFICATION message, the NG-RAN node shall perform RAN Paging for the UE in RRC_INACTIVE state. If the Data Volume of DL Signalling and/or Data Volume of DL Data is included in the DL DATA NOTIFICATION message, the NG-RAN node, if supported, may take into account the information to decide whether to trigger MT-SDT Paging for the UE in RRC_INACTIVE state.
Editor’s Note: FFS on the actual IEs that need to be included in the DL Data Notification procedure. The paging policy differentiation IEs from the CT4 LS to be further discussed. 

<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>

9.2.3.X4	DL DATA NOTIFICATION
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
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	FFS
	
	
	
	
	
	

	Data Volume of DL Signalling
	O
	
	9.3.1.x
	
	YES
	ignore

	Data volume of DL Data
	O
	
	9.3.1.y
	
	YES
	ignore



Editor’s Note: FFS on the actual IEs that need to be included in the DL Data Notification procedure. The paging policy differentiation IEs from the CT4 LS to be further discussed. 

<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>

[bookmark: _Toc20955174][bookmark: _Toc29503623][bookmark: _Toc29504207][bookmark: _Toc29504791][bookmark: _Toc36553237][bookmark: _Toc36554964][bookmark: _Toc45652275][bookmark: _Toc45658707][bookmark: _Toc45720527][bookmark: _Toc45798407][bookmark: _Toc45897796][bookmark: _Toc51746000][bookmark: _Toc64446264][bookmark: _Toc73982134][bookmark: _Toc81304718]9.3.1.x	Data Volume of DL Signalling
This IE indicates data volume of DL signalling (NAS PDU) buffered in the core network.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Number of NAS PDU
	M
	
	1..<maxnoofNASPDUs>
	Number of DL NAS PDU buffered in the core network.
	-
	

	Total size of the DL signalling
	M
	
	FFS

	Total size of the buffered DL signalling.
	-
	



	Range bound
	Explanation

	maxnoofNASPDUs
	Maximum no. of NAS PDUs is FFS, equal to maxnoofPDUSessions + 1?




9.3.1.y	Data volume of DL Data
This IE indicates data volume of DL data buffered in the core network.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session List
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>QoS Flow List
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Buffered Data Size
	M
	
	FFS
	
	-
	



Editor’s Note: ASN.1 to be provided when the above IEs are agreed.

<<<<<<<<<<<<<< End of the changes >>>>>>>>>>>>>>>>>>
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