

	
3GPP TSG-CT WG4 Meeting #121	C4-240200
Athens, Greece, 26th Feb – 01st Mar 2024
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	29.244
	CR
	0809
	rev
	1
	Current version:
	18.4.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	Support of subsequent DL data notifications while extended buffering

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	CT4

	
	

	Work item code:
	NR_REDCAP_Ph2
	
	Date:
	2024-02-28

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	The agreed SA2 TS 23.502 CR 4671 (S2-2401533) contains the following requirements: 

"If the SMF, after the reception of reject response in step 1.a.3 and while waiting for UE triggered Connection Resume indication (within the 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."

Some companies assume that the yellow highlighted text may hint some PFCP protocol changes, since, per exisitng specification, the UPF shall not send any DDN if it receives a DL Buffering Duration IE in the BAR and if the UPF supports DLBD or DBDM features. e.g.:

	DL Buffering Duration
	C
	This IE shall be present if the UP function indicated support of the DL Buffering Duration parameter in PFCP Session Report Response feature (see DLBD 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
	-
	-
	X
	-
	DL Buffering Duration




To avoid such a protocol change, which is rather complicated since the backwards compatibility need to be maintained, we could follow the alternative that the DL Buffering Duration is kept in the Control Plane without provisioning to the UPF as specified in TS 23.214, clause 5.9.3, and CT4 has also specified the relevant stage 3 requirements in clauses 7.5.4.1:

============
Clause 5.9.3.3
============
" If the DL Data Buffer Expiration Time is handled by the SGW-C, the SGW-C requests the SGW-U to buffer the DL data packets without reporting the arrival of the first DL data packet. When the DL Data Buffer Expiration Time expires, the SGW-C requests the SGW-U to drop the buffered data packets and to start buffering the DL data packets with reporting of the arrival of the first DL data packet, via an Sx Session Modification."
==========================================
Clause 7.5.4.1 for PFCP Session Modification Request
==========================================

"This IE shall be included if at least one of the flags is set to "1".
-	DROBU (Drop Buffered Packets): the CP function shall set this flag if the UP function is requested to drop the packets currently buffered for this PFCP session (see NOTE 1)."

"NOTE 1:	The CP function may request the UP function to drop the packets currently buffered for the PFCP session when using extended buffering of downlink data packets, buffering is performed in the UP function and the DL Data Buffer Expiration Time is handled by the CP function. In this case, when the DL Data Buffer Expiration Time expires, the CP function shall send a PFCP Session Modification Request including the DROBU flag (to drop the downlink data packets currently buffered in the UP function) and updating the Apply Action within the FARs of this PFCP session to request the UP function to start buffering the downlink data packets with notifying the arrival of subsequent downlink data packets. See clause 5.9.3 of 3GPP TS 23.214 [2]."

As long as the SMF doesn't change the Apply-Action from "BUFF/NOCP" to "FORW", i.e., to provision the N3 DL F-TEID to the UPF, the UPF is required to send additional DDN(s) if subsequent DL data is received over another QoS flows, this is required since Rel-16, as specified in clause 4.4.2.2 of TS 23.502:

"(4) Detection of 1st downlink packet for a QoS Flow of a PDU Session with UP Connection deactivated (Downlink Data Report).
	When UPF receives the first downlink packet for a QoS Flow but no N3/N9 tunnel for downlink data transmission exists and the buffering is performed by the UPF, it shall report the detection of 1st downlink packet to SMF also indicating the QoS Flow for which the downlink packet was received (for the purpose of downlink data notification). The UPF shall also report the DSCP of the packet if the PDU Session type is IP (to support the Paging Policy Differentiation feature described in clause 5.4.3 of TS 23.501 [2])."
So, it is proposed:
1. the SMF keeps DL Buffering Duration timer and doesn't request the UPF to not notify the SMF when it receives subsequent DL data from other QoS flow, so that the SMF will be able to receive any subsequent DL data notifications at receiving of the first DL data packet from other QoS flow.  
2. when the DL Buffering Duration timer is expired, the SMF sends PFCP Session Modification Request to request the UPF to discard any buffered packets if it is not able to establish the user plane connection for the PDU session, there will be no protocol change. 


	
	

	Summary of change:
	Document an alternative solution to support extended buffering.

	
	

	Consequences if not approved:
	Stage 2 requirement is misaligned.
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	This CR's revision history:
	Rev1: stated it is an implementation option to provisioning DL data buffering duration to the UPF and some rewording.
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* * * First Change * * * *
[bookmark: _Toc19717064][bookmark: _Toc27490521][bookmark: _Toc27556814][bookmark: _Toc27723731][bookmark: _Toc36030795][bookmark: _Toc36042715][bookmark: _Toc36814039][bookmark: _Toc44688884][bookmark: _Toc44923638][bookmark: _Toc51860606][bookmark: _Toc57930373][bookmark: _Toc57931003][bookmark: _Toc155291401][bookmark: _Toc155296128]5.2.4.2A	Applying DL Buffering Duration in the CP function
When the UP function supports being configured with extended DL data buffering for a given APN/DNN and/or S-NSSAI, as an implementation option for a CP function, if the extended buffering is requested by the AMF or MME/SGSN by provisioning an Estimated Maximum Wait time for 5GS or a DL Buffering Duration for EPS respectively, and when the CP function wishes to receive additional DL Data Notification reports if the UP function receives subsequent DL data over another QoS flow or EPS Bearer Context, the CP function may:
-	keep the Extended Buffering time (derived from the Estimated Maximum Wait time for 5GS) or the DL Data Buffer Expiration Time (derived from the Buffering Duration for EPS) without provisioning the same to the UP function, and 
-	keep setting NOCP to "1" to receive any potential subsequent Downlink Data Notification from UPF. 
If the CP function does so, upon the expiry of the Extended Buffering time or the DL Data Buffer Expiration Time and if the user plane connection is still not established (to enable the UP function to forward the buffered DL data), the CP function may request the UP function to drop the buffered data packets by setting "DROBU" to 1 in the PFCP Session Modification Request message, so that the UP function will start buffering any further DL data packets and send a new DL data report of the arrival of such a first DL data packet. 
    

* * * End of Changes * * * *


