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1. Introduction
RAN3 has received several LS from SA2, for support of INACTIVE eDRX above 10.24sec and SDT.
	[R3-232506]
1. Overall Description:
SA2 thanks RAN2 for their LS (R2-2302082 / S2-2303947) on INACTIVE eDRX above 10.24sec and SDT.

SA2 would like to inform RAN2, and RAN3 that they have agreed the attached CRs (23502CR3944, 23502CR4007, 23501CR4218) which include the following:
· Call flows in TS 23.502 have been adjusted so that NG-RAN decides if the UE remains in RRC_INACTIVE or can be transitioned to RRC_CONNECTED during resume procedure.
· The N2 message sent by the AMF requesting connection resume (step 2 in 23.502 Figure 4.8.2.2b-1) includes the QFI, 5QI, PPI and ARP of the QoS Flow that triggered the connection resume.
· 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.

SA2 would like RAN2 and RAN3 to confirm whether the information being provided from core network is the right information i.e. whether it is all required or not. 

2. Actions:
To RAN2, RAN3:
ACTION: 	SA2 kindly asks RAN2, RAN3 to take the information above into account and to confirm information being provided from core network.



	[R3-232505]
1. Overall Description:
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.


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



In the last RAN3 #119bis emeeting, RAN3 has the related open issues as below.
1) 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. 
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.
In this meeting, we will address the issue on INACTIVE eDRX above 10.24sec and SDT.
2. Discussion
2.1. UE triggered MO-SDT procedure


Figure 2: UE triggered Resume in RRC Inactive
0. UE in RRC inactive mode configured with era beyond 10.24s and SDT.
1.	Upon reception of UL SDT data, the UE initiates MO-SDT procedure.
2.	[Conditional] NG-RAN performs UE Context Retrieval.
	UE Context Retrieval is performed when the UE Context associated with the UE attempting to resume its connection is not locally available at the accessed NG-RAN. The UE Context Retrieval procedure via NG-RAN is specified in TS 38.300.
3.	[Conditional] NGAP Path switch procedure.
	The (new) anchor NG-RAN node initiates NGAP Path Switch procedure.
4. NG-RAN send an NGAP Notification message (e.g., RRC inactive transition report) to the AMF indicating the UE is reachable.
5. 5GC leaves CN based MT communication, and then starts to receive UL SDT data and transmit DL SDT data.
When UE decides to send UL data through MO-SDT procedure, it shall send RRCResumeRequest message as well as UL SDT data to gNB, its anchor gNB decides to either keep to relocate UE context, then before forwarding UL SDT data to 5GC, the (new) anchor gNB sends NG-RAN an N2 Notification to the AMF indicating the UE is reachable.
Observation 1: There is no issue on UE triggered MO-SDT procedure, after configuring UE in RRC_inactive with eDRX beyond 10.24s together with SDT.
2.2. Network Triggered MT-SDT procedure
In the last RAN3 # 119bis emeeting, we have agreed to introduce a new class 2 DL Data Notification message in NGAP interface. This Class 2 message is used to trigger RAN paging for RRC inactive UE.
In legacy, for RRC inactive UE, the DL data is transmitted to RAN directly, in case of split gNB, the gNB-CU-UP will send E1AP DL DATA NOTIFICATION message to gNB-CU-CP to trigger RAN paging.
	[37.483]
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This procedure is initiated by the gNB-CU-UP to indicate the detection of DL data arrival for the UE, or indicate that a DL packet including a QFI value in the NG-U header not configured by the QoS Flows Information To Be Setup IE or the Flow Mapping Information IE is received for the first time. The procedure uses UE-associated signalling.
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This message is sent by the gNB-CU-UP to provide information about the DL data detection to the gNB-CU-CP.
Direction: gNB-CU-UP  gNB-CU-CP
	IE/Group Name
	Presence
	Range
	IE type and reference

	Message Type
	M
	
	9.3.1.1

	gNB-CU-CP UE E1AP ID
	M 
	
	9.3.1.4

	gNB-CU-UP UE E1AP ID 
	M
	
	9.3.1.5

	Paging Priority Indicator (PPI)
	O
	
	9.3.1.55

	PDU Session To Notify List
	O
	
	

	>PDU Session To Notify Item
	
	1..<maxnoofPDUSessionResource>
	

	>>PDU Session ID 
	M
	
	9.3.1.21

	>>QoS Flow List
	M
	
	9.3.1.12






Proposal 1: NGAP DL Data Notification message shall include PPI, PDU Session ID and QoS flow ID.
1n R18 MT-SDT WID, we have agreed to introduce MT-SDT Data Size IE in E1AP DL DATA NOTIFICATION message 
The encoding and the name of MT-SDT information IE in E1AP DL DATA NOTIFICATION message include MT-SDT Data Size IE (Mandatory, INTEGER (1…96000, …). FFS on whether MT-SDT indicator IE is needed. 
Observation 2: MT-SDT Data Size is essential, the gNB shall use it to decide whether to trigger RAN Paging for MT-SDT.
More, in order for CU-UP to save workload, the CU-CP shall request the report of MT-SDT Information for bearers configured as SDT bearers, then the CU-UP can only sum total data size for UE supporting MT-SDT feature. 
Include an MT-SDT Information Request IE as optional IE in the E1AP: BEARER CONTEXT SETUP REQUEST/ MODIFICATION message to request the report of MT-SDT Information for bearers configured as SDT bearer


Figure 1: E1AP procedure
Observation 3: Upon reception of request for the report of total data size for MT-SDT bearers, the CU-UP shall store it into UE context. When DL data coming, the CU-UP shall report the total data size for MT-SDT bearers.
Observation 4: Upon reception of the report of total data size for MT-SDT bearers, the CU-CP shall compare it with the Data Size threshold then decide whether to trigger RAN Paging for MT-SDT.
For eDRX above 10.24sec and SDT, the MT-SDT data is buffered in 5GC. But it is still RAN node to decide whether to trigger RAN Paging for MT-SDT after receiving NGAP DL Data Notification message.
Without MT-SDT Data Size, it is difficult for RAN node to make good decision. We have agreed to send MT-SDT Data Size in E1AP DL Data Notification message, for the same reason, we also suggest to send MT-SDT Data Size in NGAP DL Data Notification message
Proposal 1: NGAP DL Data Notification message shall introduce MT-SDT Data Size IE for all SDT bearers.
More, in order for 5GC to save workload, RAN shall request the report of total data size for MT-SDT bearers. 


Figure 2: NGAP procedure
Proposal 2: NGAP MT COMMUNICATION HANDLING REQUEST message shall include MT-SDT Information Request IE to request the report of MT-SDT Information.
If Proposal 1 and Proposal 2 are agreed, we can have the following observations.
Observation 5: Upon reception of request for the report of total data size for MT-SDT bearers, the 5GC shall store it into UE context. When DL data coming, the 5GC shall report the total data size for MT-SDT bearers. 
Observation 6: Upon reception of the report of total data size for MT-SDT bearers, the NG-RAN shall compare it with the Data Size threshold then decide whether to trigger RAN Paging for MT-SDT.
3. Conclusion
After the above analysis, we provide the following proposals
Observation 1: There is no issue on UE triggered MO-SDT procedure, after configuring UE in RRC_inactive with eDRX beyond 10.24s together with SDT.
Proposal 1: NGAP DL Data Notification message shall include PPI, PDU Session ID and QoS flow ID.
Observation 2: MT-SDT Data Size is essential, the gNB shall use it to decide whether to trigger RAN Paging for MT-SDT.
Observation 3: Upon reception of request for the report of total data size for MT-SDT bearers, the CU-UP shall store it into UE context. When DL data coming, the CU-UP shall report the total data size for MT-SDT bearers.
Observation 4: Upon reception of the report of total data size for MT-SDT bearers, the CU-CP shall compare it with the Data Size threshold then decide whether to trigger RAN Paging for MT-SDT.
Proposal 1: NGAP DL Data Notification message shall introduce MT-SDT Data Size IE for all SDT bearers.
Proposal 2: NGAP MT COMMUNICATION HANDLING REQUEST message shall include MT-SDT Information Request IE to request the report of MT-SDT Information.
If Proposal 1 and Proposal 2 are agreed, we can have the following observations.
Observation 5: Upon reception of request for the report of total data size for MT-SDT bearers, the 5GC shall store it into UE context. When DL data coming, the 5GC shall report the total data size for MT-SDT bearers. 
Observation 6: Upon reception of the report of total data size for MT-SDT bearers, the NG-RAN shall compare it with the Data Size threshold then decide whether to trigger RAN Paging for MT-SDT.
4. Text proposal to 38.413
===================Start Change=============================
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
	FFS
	
	ENUMERATED (hfquarter, hfhalf, hf1, hf2, hf4, hf8, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	
	YES
	reject

	RRC State
	M
	
	9.3.1.92
	
	YES
	reject

	MT-SDT Information Request
	C-ifRRCState
	
	ENUMERATED (true, …)
	Indicates to request the report of MT-SDT Information.
	YES
	Ignore

	FFS
	
	
	
	
	
	



	Condition
	Explanation

	ifRRCState
	This IE shall be present if the RRC State IE is set to the value "Inactive".



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.
Editor’s Note: The presence of the NR Paging eDRX Cycle for RRC INACTIVE IE is FFS 

===================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

	Paging Priority Indicator (PPI)
	O
	
	9.3.1.55
	
	YES
	ignore

	PDU Session To Notify List
	O
	
	
	
	YES
	ignore

	>PDU Session To Notify Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>>QoS Flow List
	M
	
	9.3.1.12
	
	-
	-

	MT-SDT Information
	O
	
	9.3.1.xxx
	
	-
	-

	FFS
	
	
	
	
	
	

	
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is 256.





===================Next Change=============================
9.3.1.xxx	MT-SDT Information 
This IE provides the assistant information for MT-SDT.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	MT-SDT Data Size
	M
	
	INTEGER (1..96000,…)
	Indicates the total data size for all SDT bearers. Unit: byte.


Editor’s note: whether an MT-SDT Indicator IE is needed is FFS.
===================End of Change=============================
5. Text proposal to 38.410
===================Start Change=============================
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 to request the report of MT-SDT Information for UEs configured with SDT, and by the CN to indicate availability of downlink data or downlink signalling to the NG-RAN node and to indicate the total data size for all SDT bearers.
-	MT Communication Handling procedure.
-	DL Data Notification procedure.
[bookmark: _GoBack]
===================End of Change=============================
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