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Abstract of the contribution: This pCR introduces Uplink buffering in the target PSA for SSC mode 3.
1 Discussion
TR 23.748 § 9.2.1 conclusions for Key Issue #2 on reducing packet loss during EAS relocation state:
Buffering uplink packets in the target PSA until receiving the indication of successful EAS relocation from the AF as proposed in Solution #27 and Solution #38 is recommended for normative phase. The old EAS may continue to serve the UE until the successful EAS relocation is done in order to reduce the packet loss. When the EAS relocation starts is out of scope of 3GPP.
This solution may be applied to all connectivity models. Whether Buffering of uplink packets applies to the application traffic depends on the application requirement.
Current TS 23.548 section 6.3.5 describes the procedure with UL buffering in case of session breakout connectivity model. An update is needed to make the procedure applicable to the distributed anchor connectivity model and SSC mode 3.
There is companion CR for TS 23.502 with the same title.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TS 23.548 as follows.

FIRST CHANGE 
6.3.5	Packet Buffering for Low Packet Loss
Editor's note:	This clause describes seamless change of Edge AS using buffering of packets as in clause 9.2.1 to reduce packet loss. This procedure aims at synchronizing between EAS relocation and UL traffic from the UE, ensuring that UL traffic from the UE is sent to the new EAS only when EAS context transfer has been carried out.
This procedure may be applied at change of local PSA. It consists of buffering uplink packets in the target PSA in order to prevent there is packet loss if the application client sends UL packets to a new EAS before the new EAS is prepared to handle them. During the buffering, the old EAS may continue to serve the UE over the former PSA.
Buffering starts upon request by AF and continues till AF indicates otherwise. The EAS relocation procedure (e.g. the migration of the service context) happens at the application layer. That is outside the scope of 3GPP.
As an alternative to this procedure, upper layer solutions can provide the needed synchronization between EAS relocation and UL traffic from the UE.
NOTE:	Upper layer solutions may still be needed when there are other EAS relocation scenarios (e.g. EAS (re)selection upon DNS cache entry expiry) not related to PSA change.
Buffering of uplink packets is not meant to apply to all traffic being offloaded at the new PSA but to the traffic identified by the application the rule associated with the buffering request.
Editor's note:	Whether Buffering of uplink packets applies to an application traffic depends on the application requirement. It is FFS how to consider the application priorities and apply buffering with the right granularity.


Figure 6.3.5-1: Packet buffering for low packet loss
1.	The SMF decides to change the local PSA of a PDU Session with UL CL.
2.	The SMF may send an early notification to the AF after target PSA (i.e. PSA2) is selected and waits for a notification response from the AF. The AF may reply in positive to the notification by indicating that buffering of uplink traffic to the target DNAI is needed as long as traffic to the target DNAI is not authorized by the AF . This is e.g. as defined in Steps 1 and 2 of TS 23.502 [3] Figure 4.3.6.3-1.
3.	For the procedures with ULCL/BP, Tthe SMF configures the PSA2 as specified in step 2 in clause 4.3.5.6 and step 2 in clause 4.3.5.7 of TS 23.502 [3], which may request the PSA2 to buffer uplink traffic. The PSA1 (i.e. source PSA) keeps receiving downlink traffic from EAS1 and send it to the UE until it is released in step 7.
	For the procedures with SSC mode 3, the SMF configures the PSA2 as specified in step 4 in clause 4.3.5.2 and in step 5-6 in clause 4.3.5.4 of TS 23.502 [3], which may request the PSA2 to buffer uplink traffic.
4.	For the procedures with ULCL/BP, Tthe SMF sends an N4 Session Modification Request to the UL CL to update the UL CL rules regarding to the traffic flows that the SMF tries to steer to PSA2..This is e.g. as defined in TS 23.502 [3] Figure 4.3.5.7-1 step 3
5.	The SMF sends a Late Notification to the AF. This corresponds e.g. to step 4a-c of TS 23.502 [3] Figure 4.3.6.3-1 and is e.g. also described in step 6 or 7 of TS 23.502 [3] Figure 4.3.5.7-1.
6a	A new EAS is selected by the application (e.g. at DNS cache entry expiry, the DNS Query is resolved and the response includes a new EAS that is near the new PSA (PSA2)). Any traffic sent to the new EAS is buffered at PSA2.
6b. The application layer completes the EAS relocation (This corresponds to step 4d of TS 23.502 [3] Figure 4.3.6.3-1). The UE context is completely relocated from the old EAS to new EAS. The old EAS stops to serve the UE
NOTE 2:	6a and 6b are related which implies there is some sort of coordination at application layer that is outside of 3GPP scope.
7.	When EAS relocation is completed, the AF sends a notification response to the SMF. This corresponds to step 4e-g of TS 23.502 [3] Figure 4.3.6.3-1(and is e.g. also described in step 6 or 7 of TS 23.502 [3] Figure 4.3.5.7-1) and may indicate that buffering of uplink traffic to the target DNAI is no more needed as traffic to the target DNAI /EAS is now authorized by the AF.
8.	(if AF has indicated that buffering of uplink traffic to the target DNAI is no more needed as traffic to the target DNAI /EAS is now authorized by the AF) The SMF updates the PSA2 by indicating the PSA2 to send the buffered uplink packets (step 8b) and to stop buffering.
	The SMF releases PSA1.


End of changes
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