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1. Introduction
In the previous meeting, RAN3 has sent LS to SA2/CT4 for request of DL Data Size via NGAP: RAN Paging Request message. Then, SA2 has agreed in the reply LS [R3-235020] to provide the DL data size of the first downlink packet to NG-RAN via AMF.
Answer 3: SA2 discussed the issue and considers it’s technically feasible for UPF/SMF to provide the DL data size of the first downlink packet to NG-RAN via AMF. SA2 also discussed if more accurate data size is needed besides the first packet, but no consensus could be reached. 
Moreover, in this reply LS, SA2 further asks RAN3 if it is sufficient for NG-RAN to decide the use of MT-SDT.
SA2 asks RAN3 to provide view regarding if indicating the first downlink packet data size by 5GC is sufficient for NG-RAN to decide the use of MT-SDT.
In CT4 reply LS [R3-235005], it is agreed to introduce DL data size in NGAP: RAN paging request message.
	CT4 thanks RAN3 for the Reply LS on INACTIVE eDRX above 10.24sec and SDT.
RAN3 question: Furthermore, RAN3 has discussed the need to signal the DL data size in the DL DATA NOTIFICATION message to help NG-RAN making decision if MT-SDT paging can be performed based on the QFI associated with the configured SDT radio bearer. RAN3 would like to ask SA2 and CT4 whether it is feasible that DL data size can be signalled to the NG-RAN (e.g. for QoS flows that have buffered data in the CN) along with the paging differentiation parameters to assist NG-RAN for MT-SDT paging decision.
CT4 discussed the matter and agreed it is feasible to request the UPF to report the DL data size to the SMF over N4 interface. Similar function has been specified for an SGW-U reporting DL data size to the SGW-C over Sxa interface to support the MT-EDT feature in EPS. 



In this paper, we will discuss whether the DL data size is sufficient and whether other information is needed.
2. Discussion
2.1. Additional information - SDT type for QoS flow
Based on the reply LS and the endorsed BLCR, upon reception of the Paging Policy Differentiation IE, the NG-RAN can generate RAN Paging message including Paging Priority and/or MT-SDT information.
	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 Policy 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
	M
	
	9.3.1.51
	

	PDU Session ID
	M
	
	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].

	DL Data Size
	O
	
	INTEGER (1..4095, …) 
	The unit is: bit






Observation 1: Upon receipt of Paging Policy Differentiation IE included in NGAP: RAN Paging Request message, the NG-RAN can generate Paging Priority and/or MT-SDT indication within RAN Paging message.
In the latest TS23.502, section 4.8.2.2b	Network Triggered Connection Resume in RRC_INACTIVE with CN based MT communication handling includes the following content.
-	In the Namf_MT_EnableUEReachability the SMF may also send the PPI, the ARP and the 5QI, and/or QFI of the QoS Flow of the PDU Session which triggered the request for paging policy differentiation as defined in clause 5.4.3.2 of TS 23.501 [2].
	If the SMF, while waiting for UE triggered Connection Resume indication or a reject response (with Estimated Maximum Wait time) from the AMF, receives any additional Data Notification message due to additional data packets for another QoS Flow associated with a higher priority (i.e. ARP priority level) than the priority indicated to the AMF in the previous Namf_MT_EnableUEReachability, or the SMF derive a different Paging Policy Indicator according to the additional Data Notification, the SMF invokes a new Namf_MT_EnableUEReachability indicating the higher priority or different Paging Policy Indicator to the AMF. The information contained in the new Namf_MT_EnableUEReachability request overrides the information from the previous Namf_MT_EnableUEReachability request that is stored in the AMF. If the SMF receives any additional Data Notification messages due to additional data packets for another QoS Flow associated with same or lower priority than the priority indicated to the AMF in the previous Namf_MT_EnableUEReachability or if the SMF has sent the second Namf_MT_EnableUEReachability message indicating the higher priority and receives additional downlink data packets for this UE, the SMF buffers these downlink data packets and does not send a new Namf_MT_EnableUEReachability message.
-	The AMF determines if the UE is reachable based on the stored eDRX cycle value for RRC_INACTIVE state provided by NG-RAN in clause 4.8.1.1a. If the UE is unreachable, the AMF stores the information received in the Namf_MT_EnableUEReachability request and provides the Estimated Maximum Wait time in the response message based on the eDRX cycle value for RRC_INACTIVE in AMF (steps 2-5 are postponed until the UE becomes reachable). If the UE is considered reachable, step 2 is executed immediately.
Observation 2: In some cases, the SMF may invoke a new Namf_MT_EnableUEReachability request message including higher priority lever or different PPI indicator, to the AMF. E.g.: 
SMF -> AMF: Namf_MT_EnableUEReachability {QF1 (non-SDT), ARP priority lever= low, DL Data Size}
SMF -> AMF:  new Namf_MT_EnableUEReachability {QF2 (SDT), ARP priority lever= higher, DL Data Size}
Observation 3：The AMF shall store the new Namf_MT_EnableUEReachability. When UE is reachable, the AMF shall send it within NGAP: RAN Paging request message to the NG-RAN. E.g.: 
AMF -> NG-RAN: RAN Paging request {QF2 (SDT), ARP priority lever= higher, DL Data Size}
In this case, the NG-RAN may trigger MT-SDT paging if the QF2 is configured with SDT bearer and its DL data size is lower than configured threshold.
However, Triggering MT-SDT paging is not accurate decision, because two kinds of downlink data packets for two different QoS Flows (i.e., one QoS is non-SDT bearer) are arrived. So that, the NG-RAN shall trigger normal Paging other than MT-SDT paging.
Although MT-SDT paging can fall back to normal paging (i.e., the NG-RAN in case of SDT without UE context relocation, has to firstly send RRCRelease message to stop SDT, and then secondly trigger RAN paging again), it is not suggested due to unnecessary latency.
Observation 4: If CN buffers multiple DL data packets for different QoS flows and at least one DL data packet is for non-SDT type QoS flow, it is not suitable that AMF sends DL data size to RAN to trigger MT-SDT paging.
Currently, the AMF has no idea of the QoS flow type, i.e., which is SDT type QoS flow and which is non-SDT type QoS flow. 
Although SDT bearer is configured with per DRB lever, the NG-RAN can send NGAP: MT COMMUNICATION HANDLING REQUEST messge to AMF, including SDT type QoS flow indicator. 
With this indicator, if CN buffers multiple DL data packets including at least one non-SDT QoS flow, the AMF shall not send DL data size to NG-RAN. 
The NG-RAN receives NGAP: RAN paging request message, if no DL data size is included, it shall trigger normal RAN paging.
Proposal 1: RAN shall send SDT type QoS flow indicator to AMF by NGAP: MT communication handling request message
Proposal 2: In case CN buffers DL data packets for at least one non-SDT QoS flow, the AMF shall not send DL Data Size to RAN by NGAP: RAN paging request message.
In summary, this solution provides a bit impact on AMF only, i.e., the AMF shall store the SDT QoS flow indicator, and determine whether to send DL Data Size IE to RAN.
Moreover, the AMF can still follow current mechanism on how to generate and send Paging Policy Differentiation to RAN.
Proposal 3: RAN3 sends an LS to SA2 to inquire about the feasibility that the AMF shall store the SDT QoS flow indicator, and determine whether to send DL Data Size IE to RAN.
2.2. Additional information - single/multiple packet indicator
In response to the LS, SA2 has indicated that "SA2 also discussed whether a more accurate data size is needed beyond the first packet, but no consensus could be reached." However, we assume that even if it is difficult for the AMF to provide the precise size of subsequent packets for SDT. As we proposed above, if the CN is aware of the SDT type QoS flow, the AMF could potentially provide a "single/multiple packet" indicator for SDT. This indicator would indicate whether further SDT transmission is expected beyond the first packet. This would assist the RAN in more accurately determining whether to initiate MT SDT transmission. 
So, we propose sending an LS to SA2 to inquire about the feasibility of providing a single/multiple packet indicator to the RAN.
Proposal 4: RAN3 sends an LS to SA2 to inquire about the feasibility of providing a single/multiple packet indicator to the RAN to indicate whether further SDT transmission is expected beyond the first packet.
3. Conclusion
Based on the above analysis, we have the following proposals.
Observation 1: Upon receipt of Paging Policy Differentiation IE included in NGAP: RAN Paging Request message, the NG-RAN can generate Paging Priority and/or MT-SDT indication within RAN Paging message.
Observation 2: In some cases, the SMF may invoke a new Namf_MT_EnableUEReachability request message including higher priority lever or different PPI indicator, to the AMF. 
Observation 3：The AMF shall store the new Namf_MT_EnableUEReachability. When UE is reachable, the AMF shall send it within NGAP: RAN Paging request message to the NG-RAN. 
Observation 4: If CN buffers multiple DL data packets for different QoS flows and at least one DL data packet is for non-SDT type QoS flow, it is not suitable that AMF sends DL data size to RAN to trigger MT-SDT paging.
Proposal 1: RAN shall send SDT type QoS flow indicator to AMF by NGAP: MT communication handling request message
[bookmark: _GoBack]Proposal 2: In case CN buffers DL data packets for at least one non-SDT QoS flow, the AMF shall not send DL Data Size to RAN by NGAP: RAN paging request message.
Proposal 3: RAN3 sends an LS to SA2 to inquire about the feasibility that the AMF shall store the SDT QoS flow indicator, and determine whether to send DL Data Size IE to RAN.
Proposal 4: RAN3 sends an LS to SA2 to inquire about the feasibility of providing a single/multiple packet indicator to the RAN to indicate whether further SDT transmission is expected beyond the first packet.
4. TP to TS38.413

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 Long eDRX Information for RRC INACTIVE
	M
	
	9.3.3.Y
	
	-
	

	>HLcom Deactivate
	
	
	
	
	
	

	>>UE Reachability Indication
	M
	
	ENUMERATED (true, …)
	
	-
	

	PDU Session list
	O
	
	
	
	
	

	>PDU Session Item
	
	1..<maxnoofPDUSessions>
	
	
	
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	
	

	>>QoS flow list with SDT
	M
	
	9.3.2.xx
	
	
	

	FFS
	
	
	
	
	
	



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.



9.3.2.xx	QoS Flow List with SDT
This IE is used to provide a list of QoS flows with indication for SDT type.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoS Flow Item with SDT
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>SDT type
	M
	
	ENUMERATED (true, …)
	Indicates that the QoS flow is for SDT.
	-
	



	Range bound
	Explanation

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.



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 Policy 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
	M
	
	9.3.1.51
	

	PDU Session ID
	M
	
	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].

	DL Data Size
	O
	
	INTEGER (1..4095, …) 
	The unit is: bit

	MT-SDT assistant information
	O
	
	ENUMERATED (single packet, multiple packets, …)
	“Single packet” indicates no subsequent MT-SDT transmission is expected;
“Multiple packets” indicates subsequent MT-SDT transmission is expected.



5. Draft LS to SA2

1	Overall description
RAN3 thanks to SA2 for the reply LS on INACTIVE eDRX above 10.24sec and SDT (S2-2309757).
According to TS23.502, i.e., the SMF invokes a new Namf_MT_EnableUEReachability indicating the higher priority or different Paging Policy Indicator to the AMF. The information contained in the new Namf_MT_EnableUEReachability request overrides the information from the previous Namf_MT_EnableUEReachability request that is stored in the AMF. 
RAN3 understands that if CN buffers multiple DL data packets for different QoS flows and at least one DL data packet is for non-SDT type QoS flow, it is not accurate that AMF sends DL data size to RAN to trigger MT-SDT paging.
Based on the above RAN3’s understanding, RAN3 will send SDT type QoS flow indicator to AMF by NGAP: MT communication handling request message. Then, in case CN buffers DL data packets for at least non-SDT QoS flow, the AMF shall not send DL Data Size to RAN by NGAP: RAN paging request message.
2	Actions
To SA2: 
ACTION: 	RAN3 kindly asks SA2 to take the above into account and provide the feedback. 

