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Abstract of the contribution: The contribution argues that providing accurate DL data size indication for UE in RRC_INACTIVE with CN based MT communication handling should be pursued in this release only for the case of SMF buffering.
1	Introduction
Based on the RAN3 LS (R3-233347) on “INACTIVE eDRX above 10.24sec and SDT” there was an inconclusive discussion in SA2#158 meeting about whether it is possible to provide the accurate size of DL buffered data in the [N2] DL DATA NOTIFICATION message:
-	One set of companies think that 5GC can only indicate the size of the first data packet buffered in the SMF or in the UPF.
-	Another set of companies think that 5GC can indicate the size of all buffered data when the AMF sends the [N2] DL DATA NOTIFICATION message.
In their reply LS (S2-2319757) from the SA2#158 meeting SA2 informed RAN3 that:
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. 
In SA2#158 meeting there was a proposal (S2-2308476) with a corresponding WID (S2-2318477) suggesting a timer-based mechanism whereby the SMF counts the size of the DL data buffered at the SMF or at the UPF: 
[image: A close-up of a text
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The authors of the present contribution are of the opinion that, in case of UPF buffering, the proposed mechanism in S2-2308476 goes against the current principles in TS 29.244 and could not be implemented as a TEI18 work item. It is proposed to progress the solution for indication of accurate DL data size only for the case of SMF buffering.
2	Discussion
Figure 1 illustrates the NW-initiated procedure for connection resumption for UE in RRC_INACTIVE state.


[bookmark: _CRFigure4_8_2_2b1]Figure 1 (TS 23.502 Figure 4.8.2.2b-1): Network Triggered Connection Resume for UE in RRC_INACTIVE with CN based MT communication handling
1a.	When downlink data is received and the SMF/UPF is requested to perform buffering as specified in clause 4.8.1.1a, the UPF/SMF checks with AMF for the possibility of data delivery, similar to step 2 of clause 4.24.2 with the following differences:
-	…
	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 meassage.
-	...
As indicated in the highlighted text in step 1, according to the current specification text the SMF can send a new Namf_MT_EnableUEReachability message to the AMF only if during the waiting time (i.e. while awaiting the UE triggered Connection Resume) there is downlink data arriving on a different QoS Flow, and only if the latter is associated with a higher ARP or different PPI.
Observation 1: According to the current specification the SMF can send a new Namf_MT_EnableUEReachability message to the AMF only if during the waiting time (i.e. while awaiting the UE triggered Connection Resume) there is downlink data arriving on a different QoS Flow, and only if the latter is associated with a higher ARP or different PPI.
In the subsequent subclauses we examine the UPF buffering and SMF buffering separately. 
2.1	Case of UPF buffering
In order to enable the SMF to count all the data arriving during the waiting time, the UPF would have to be able to send multiple Downlink Data Notifications for the same QoS Flow. However, this is not supported by the current specifications.
NOTE:	According to TS 29.244 Table7.5.8.2-1 the DL Data Packets Size is only supported over Sxa interface. For N4 there seems to be no support for the UPF to report the size of the data in the buffer even for the case of the first packet.
According to both TS 23.501 and TS 29.244 the UPF can only be requested to report for the first downlink data packet corresponding to a QoS Flow or service data flow.
From TS 23.501:
[bookmark: _Toc138309235]5.8.2.19.2	Buffering at UPF
When the SMF decided to activate buffering in UPF, the SMF shall inform the UPF to start buffering packets for this PDU Session.
The SMF provides instructions to the UPF for at least the following behaviour:
-	buffer downlink packets with the following additional options:
-	reporting the arrival of first downlink packet (for a QoS Flow or a service data flow), and/or
-	reporting the first discarded downlink packet (for a service data flow), or
-	…

From TS 29.244:
[bookmark: _Toc138955085]  8.2.26	Apply Action
The Apply Action IE indicates the action(s) the UP function is required to apply to packets. It is coded as shown in Figure 8.2.26-1.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 44 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	DFRT
	IPMD
	IPMA
	DUPL
	NOCP
	BUFF
	FORW
	DROP
	

	
	6
	Spare
	MBSU
	FSSM
	DDPN
	BDPN
	EDRT
	

	
	7 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.2.26-1: Apply Action
The octet 5 shall be encoded as follows:
-	…
-	Bit 4 – NOCP (Notify the CP function): when set to "1", this indicates a request to notify the CP function about the arrival of a first downlink packet being buffered.
-	…
-	Bit 2 – BDPN (Buffered Downlink Packet Notification): used for DDDS; when set to "1", this indicates a request to notify the CP function about the first buffered DL packet for downlink data delivery status notification (see clause 5.28).

Observation 2: N4 procedures today allow the UPF to send the Downlink Data Notification only upon arrival of the first packet.
It is worth noting that in EPC it was possible to request the UP entity to apply a Downlink Data Notification Delay before sending the DDN message which would have allowed for reporting of the cumulated data size for packets that have arrived during the Downlink Data Notification Delay period. However, this feature was not ported to 5GS, as illustrated in TS 29.244 table 7.5.2.6-1 copied below:
TS 29.244 Table 7.5.2.6-1: Create BAR IE within PFCP Session Establishment Request
	Octet 1 and 2
	
	
	Create BAR IE Type = 85 (decimal)

	Octets 3 and 4
	
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	[bookmark: _PERM_MCCTEMPBM_CRPT05020438___7]
	
	
	Sxa
	Sxb
	Sxc
	N4
	N4mb
	[bookmark: _PERM_MCCTEMPBM_CRPT05020439___7]

	BAR ID
	M
	This IE shall uniquely identify the BAR provisioned for that PFCP session.
	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 UP function has to delay the notification to the CP function about the arrival of DL data packets.
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
	-
	-
	-
	-
	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

	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



From the discussion above it follows that, in case of UPF buffering, allowing the SMF to perform accurate count of DL data during the waiting time would require major changes in TS 29.244.
2.2	Case of SMF buffering
The case of SMF buffering may be easier to solve as the SMF continuously receives new data during the waiting time. Providing an accurate estimation of the buffered data could work as follows:
-	Upon sending the first Namf_Communication_N1N2MessageTransfer message, the SMF receives the Estimated Maximum Wait Time.
-	Before expiry of the Estimated Maximum Wait Time, the SMF could send a second Namf_Communication_N1N2MessageTransfer message, this time with the accurate estimate of the data that have been cumulated during the waiting time.
Observation 3: In case of SMF buffering it may be possible for the SMF to provide the accurate estimation of the data size by sending a second Namf_Communication_N1N2MessageTransfer message shortly before of the Estimated Maximum Wait Time.
3	Proposal
Observation 1: According to the current specification the SMF can send a new Namf_MT_EnableUEReachability message to the AMF only if during the waiting time (i.e. while awaiting the UE triggered Connection Resume) there is downlink data arriving on a different QoS Flow, and only if the latter is associated with a higher ARP or different PPI.
Observation 2: N4 procedures today allow the UPF to send the Downlink Data Notification only upon arrival of the first packet.
Observation 3: In case of SMF buffering it may be possible for the SMF to provide the accurate estimation of the data size by sending a second Namf_Communication_N1N2MessageTransfer message shortly before of the Estimated Maximum Wait Time.
Based on the previous discussion it is proposed to agree a solution for the case of SMF buffering only based on the principles outlined in clause 2.2 of this contribution. The proposal is implemented in a companion CR for this meeting (S2-2311061).
Proposal 1: Agree the companion CR (S2-2311061) for accurate indication of downlink buffered data for the case of SMF buffering.
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1b. When receving the DL data size reporting timer, the SMF starts the timer and when the timer expires. the SMF

counts the DL data size for each QoS Flow.

- Ifthe DL data is buffered at the SMF, the SMF provides the DL data size for each QoS Flow to AMF.

- Ifthe DL data is buffered at the UPF, the SMF requests the UPF to report the DL data size and further
provides the DL data size for each QoS Flow to AMF.
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