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1.	Introduction
CT4 has received RAN3 LS (see R3-235765) and SA2 LS (see S2-2311359) on INACTIVE eDRX above 10.24sec and SDT (Small Data Transmission). RAN3 prefers “the possibility of AMF providing the most recent buffered data size per QFI at the end of the long eDRX cycle in the RAN PAGING REQUEST message, which can provide accurate information to NG-RAN for applying MT-SDT during paging decision”. SA2 disucssed such requirement and thought “providing accurate information to NG-RAN regarding the most recent cumulative data size of data buffered per QFI in the UPF has some impact on the N4 interface” which is in CT4 remit. Thus SA2 asks CT4 to evaluate this requirement and the cost of such enhancements.
This paper provides analysis on the N4 impacts introduced by the RAN3 mentioned methods, and propose to a way forward.
2.	Discussion
2.1	RAN3’s Requirement
RAN3 has discussed the Network Triggered MT-SDT procedure as following. 


Figure 2: MT-SDT procedure initiation
RAN3 thinks RAN node can decide whether a DL data transmission can be considered as SDT based on the data size retrieved from CN in step 5. However, based on the size of the first packet, it is hard to decide whether it is MT-SDT buffering. Thus RAN node needs accurate information (e.g. most recent cumulative data size, but not the data size of the first packet) to make above decision. Thus RAN3 hopes CN can provide the “most recent buffered data size per QFI” during “the extended buffering time”.

2.2	Possible Solution
The requirement from RAN3 may introduce the following enhancements. 



SA2 has agreed the AMF should inform the SMF of “Estimated Maximum Wait time” as specified in clause 4.2.3.3 of TS 23.502:
	If the AMF has determined the UE is unreachable for the SMF (e.g. due to the UE in MICO mode, the UE using extended idle mode DRX or the UE is only registered over non-3GPP access and its state is CM-IDLE), then the AMF rejects the request from the SMF. The AMF may include in the reject message an indication that the SMF need not trigger the Namf_Communication_N1N2MessageTransfer Request to the AMF, if the SMF has not subscribed to the event of the UE reachability. If the SMF included the Extended Buffering Support indication, the AMF indicates the Estimated Maximum Wait time, in the reject message, for the SMF to determine the Extended Buffering time. If the UE is in MICO mode, the AMF determines the Estimated Maximum Wait time based on the next expected periodic registration by the UE or by implementation. If the UE is using extended idle mode DRX, the AMF determines the Estimated Maximum Wait time based on the start of the next Paging Time Window. The AMF stores an indication that the SMF has been informed that the UE is unreachable.
The stage 3 specification has not been updated to fulfil the stage2 requirement in step 5. However, it is the general enhancement rather than that fulfil RAN’3 requirement specific for SDT.
Based on stage 2 requirement above, the SMF gets the knowledge of extended buffering time. If it is the SMF to buffer the DL data, there is no impact on N4 procedures. If it is the UPF to buffer the DL data, as specified in current TS 29.244, existing DL Buffering Duration IE in BAR can be re-used to fulfil RAN3 requirement and an additional action indication to instruct the UPF to report the most recent buffered data size (during the Extended Buffering time determined by the SMF) should be added as following. Or, new IEs similar as existing IE can be introduced in BAR. To simplify the protocol design, it is proposed to add new action indication (e.g. Report Buffered Data Size IE) and re-use existing DL Buffering Duration IE.

Table 7.5.4.11-1: Update BAR IE within PFCP Session Modification Request
	Octet 1 and 2
	
	
	Update BAR IE Type = 86 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	

	BAR ID
	M
	This IE shall identify the BAR Rule to be modified.
	X
	-
	-
	X
	-
	BAR ID

	Downlink Data Notification Delay
	C
	This IE shall be present if the UP function indicated support of the Downlink Data Notification Delay parameter (see clause 8.2.28) and the Downlink Data Notification Delay needs to be modified.
When present, it shall contain the delay the UP function shall apply between receiving a downlink data packet and notifying the CP function about it, when the Apply Action parameter requests to buffer the packets and notify the CP function.
	X
	-
	-
	X
	-
	Downlink Data Notification Delay

	Suggested Buffering Packets Count
	C
	This IE may be present if the UP Function indicated support of the feature UDBC.

When present, it shall contain the number of packets that are suggested to be buffered when the Apply Action parameter requests to buffer the packets. The packets that exceed the limit shall be discarded.
	-
	X
	X
	X
	-
	Suggested Buffering Packets Count

	DL Buffering Duration
	C
	This IE shall be present if the UP function indicated support of the DL Buffering Duration parameter in PFCP Session Modification Request feature (see DBDM feature in clause 8.2.25) and extended buffering of downlink data packet is required in the UP function.
When present, this IE shall indicate the duration during which the UP function shall buffer the downlink data packets without sending any further notification to the CP function about the arrival of DL data packets.
	-
	-
	-
	X
	-
	DL Buffering Duration

	DL Buffering Suggested Packet Count
	O
	This IE may be present if the UP function indicated support of the DL Buffering Suggested Packet Count parameter in PFCP Session Modification Request feature (see DBDM feature in clause 8.2.25) and extended buffering of downlink data packet is required in the UP function.
When present, this IE shall indicate the maximum number of downlink data packets suggested to be buffered in the UP function.
	-
	-
	-
	X
	-
	DL Buffering Suggested Packet Count

	Report Buffered Data Size

[bookmark: _GoBack](Expected to be added)
	O
	This IE shall be present only when DL Buffering Duration IE is set and if the UP function is requested to report the most recent buffered data size on the expiry of DL Buffering Duration. 
	-
	-
	-
	X
	-
	Report Buffered Data Size

	MT-EDT Control Information
	O
	This IE may be included to request the SGW-U to report the sum of DL Data Packets Size.
	X
	-
	-
	-
	-
	MT-EDT Control Information

	NOTE 1:	If the Apply Action requests the UP function to buffer and notify the CP function and the DL Buffering Duration is set, the UP function shall not notify the CP function for the duration indicated by the DL Buffering Duration.



Upon expiry, the buffering function (CP or UP) will count the cumulative data size of the extended buffering time per QFI and then send it to the RAN node as described in step 7 to 9.
Obversation1: With small enhancements to the N4 procedure and SMF/UPF behavior, it is possible for the SMF to configure SDT specific DL buffering duration to the UPF, and the UPF correspondingly report the (most recent) buffered data size on the expiry of the DL buffering duration. Such buffered data size can be signaled to the AMF and RAN node with proper enhancements to existing procedure, i.e. adding one attribute to carry the information.
Based on current stage 2 procedure, the AMF provides Estimated Maximum Wait Time to the SMF for the SMF to determine the extended buffering time but the AMF does not indicate which QoS flow is impacted. It means, the buffering policy will apply to every QoS flow. The buffering function will also calculate the cumulative data size for each QFI. The buffering and statistic will bring heavy load to the buffering functions. Thus as a proposed improvement, RAN node can decide to only apply such enhancement to the QoS flow which may be used to transfer small data. The RAN node may indicate which QoS flow is subject to such specific buffering handling during the PDU session establishment procedure as following.



Obversation2: In order to reduce the load on the buffering functions brought by this new feature, it is proposed for the RAN node to indicate which QoS flow(s) are subject to SDT specific buffering. If RAN3 can accept it, the PDU establishment procedure will be enhanced to add some indications.

3.	Proposal
It propose to discuss the RAN3 requirement and potential solution in this DP, make decision and send reply LS to RAN3 and SA2 to provide CT4 feedback.
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