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Abstract: This paper evaluates the solutions on KI#2 for Ethernet traffic and proposes to conclude on some solutions.
1. Introduction/Discussion
This paper is to evaluate the KI#2 for the Ethernet traffic and conclude on the solutions. This key issue 2 aims to study on whether and how to support additional steering functionality(ies). 
As the steering functionality is defined per SDF to support the steering modes, the relationship between the steering mode and the steering functionality is described in the following Table 1-1. Note that the Rel-16 ATSSS-LL functionality works together with the link performance measurement PMF, which is enhanced by the solution 3, so the ATSSS-LL with ePMF is treated as a consolidate solution to compare with solution 1 and 13. Additionally, the traffic splitting per packet modes as defined in the TR are not treated as supported by the solution 1, 13 and ATSSS-LL functionality as not relying on the application layer to perform the packet reordering.
Table 1-1: The relationship between the steering functionality and the steering mode
	
	Rel-16 Steering modes
	Rel-17 Steering modes (proposed in the TR)

	
	Active-Standby
	Smallest-Delay
	Load-balancing 
	Priority-based
	New modes for traffic splitting per flow, e.g. Autonomous, or UE assisted mode
	New modes for traffic splitting per packet, e.g. Autonomous, or RTT difference based mode
	New mode for redundant transmission, i.e. Redundant steering mode

	Solution 1 QUIC-LL
	√
	√
	√
	√
	?
	X
	X

	Solution 13 proxy QUIC
	√
	√
	√
	√
	?
	X
	X

	ATSSS-LL with ePMF
	√
	√
	√
	√
	√
	X
	X

	Solution 6 MPQUIC-LL
	√
	√
	√
	√
	√
	√
	√

	Solution 14 proxy MPQUIC
	√
	√
	√
	√
	√
	√
	√

	Solution 7 MPQUIC-based
	X
	X
	X
	X
	X
	X
	X

	Solution 8 QUIC-based
	X
	X
	X
	X
	X
	X
	X



· “√” means the steering modes can be supported by the steering functionality.
· “X” means the steering mode cannot be supported by the steering functionality without relying on the application layer to perform the packet reordering.
·  “?” means it is unclear on whether and how to support this steering mode. For example, it is unclear on how to support the UE assisted traffic steering mode as defined in solution 12. 
It can be seen from the above Table 1-1, the new solution 1 and 13 can support the Rel-16 steering modes and some new modes proposed in the TR. All these steering modes can also be supported by the Rel-16 ATSSS-LL functionality with ePMF, so it is proposed to compare the solution 1 and 13 with the existing Rel-16 ATSSS-LL functionality plus ePMF in the following subclause 1.1. 
For traffic splitting per packet, only the solution 6 MPQUIC-LL and solution 14 MP-QUIC proxy solution claim to support this mode for Ethernet traffic. It will be discussed in the following subclause 1.2. 
1.1 Steering functionality for traffic splitting per Ethernet flow
As mentioned above, the solution 1, solution 13 and Rel-16 ATSSS-LL functionality with ePMF are evaluated together. The following criteria are applied:
· Impact on the protocol stack, see below.
· System impact: similar system impact as for IP/UDP traffic, see details in S2-2006871.
· Link performance measurement evaluation: similar evaluation as for IP/UDP traffic, see details in S2-2006871.
· Multiplex issues introduced by the new solution 1 and 13: see details in S2-20xxxx, with the difference on encapsulating/decapsulating the Ethernet packets from/to single QUIC packet. 
The user plane protocol stack for the QUIC-LL Solution 1 and Proxy QUIC Solution 13 is the same and is depicted in Figure 1.
[image: ]
Figure 1: user plane protocol stack
The user plane protocol stack for the ATSSS-LL functionality with ePMF is depicted in Figure 2.

[image: ]
Figure 2: user plane protocol stack for user data packet and PMF
Observation 1: In the user plane protocol stack, both solution 1 and 13 add three additional layers, i.e. QUIC/IP/UDP, between the UE and UPF. For the ATSSS-LL functionality with ePMF, there is no IP/UDP layer, since the PMF protocol as defined in Rel-16 is directly over the Ethernet layer instead of IP/UDP layer.
In addition, the Ethernet PDU session may be applied by the terminals which cannot support the IP protocol. Therefore, it is unreasonable to enforce such terminals to support the IP/UDP layer only for ATSSS. And obviously, the handling of QUIC/IP/UDP layer will reduce Ethernet packet processing efficiency.
Proposal 1: ATSSS-LL steering functionality with ePMF as defined in solution 3 is applied to support the Rel-16 steering modes and the new steering modes for Rel-17 (to be concluded for KI#1) for Ethernet traffic splitting per Ethernet flow.
1.2 Steering functionality for traffic splitting per packet
So far, only the MPQUIC-LL solution 6 and MP-QUIC proxy solution 14 claim to support traffic splitting per packet for Ethernet traffic without relying on the application layer. The same problem (i.e. introducing additional MPQUIC/IP/UDP layer in the user plane protocol stack for both UE and UPF) exists for these solutions, as described above for solution 1 and 13.
Observation 2: Same as Observation 1.
Proposal 2: It is proposed not to support traffic splitting per packet for Ethernet traffic.
2. Text Proposal
It is proposed to capture the following changes in the TR 23.700-93.
[bookmark: _Toc519004414]* * * * First change * * * *
[bookmark: _Toc16839388][bookmark: _Toc21087547][bookmark: _Toc23326080][bookmark: _Toc23517601][bookmark: _Toc23519160][bookmark: _Toc43336559][bookmark: _Toc43708113][bookmark: _Toc43708187][bookmark: _Toc43708263][bookmark: _Toc43811616]7	Evaluation
Editor's note:	This clause will provide a general evaluation of the solutions.
7.1  Evaluation on KI#2
The steering functionality is proposed to support the steering modes for the IP/UDP and Ethernet traffic. 
[bookmark: _Toc16839383][bookmark: _Toc21087542][bookmark: _Toc23326076][bookmark: _Toc23517597][bookmark: _Toc23519156][bookmark: _Toc43336555][bookmark: _Toc43708109][bookmark: _Toc43708183][bookmark: _Toc43708259][bookmark: _Toc43811612]7.1.y  Steering functionality for Ethernet flow
[bookmark: _Toc16839390][bookmark: _Toc21087549][bookmark: _Toc23326082][bookmark: _Toc23517602][bookmark: _Toc23519161][bookmark: _Toc43336560][bookmark: _Toc43708114][bookmark: _Toc43708188][bookmark: _Toc43708264][bookmark: _Toc43811617]For the Ethernet traffic, the solutions (i.e. solution 1 QUIC-LL and solution 13 proxy QUIC) can support the Rel-16 steering modes and some new modes as described in this TR. As all these steering modes can also be supported by the Rel-16 ATSSS-LL functionality with enhancement of the link performance measurement PMF as described in solution 3, the ATSSS-LL with ePMF is treated as a consolidated solution to be compared with solution 1 and 13.
Apart from the similar impact on the user plan, entities and interfaces, as described in subclause 7.1.x for IP/UDP traffic (S2-20xxxx), the solution 1 QUIC-LL and solution 13 proxy QUIC introduces an additional QUIC/IP/UDP layer in the user plane protocol stack, for both UE and UPF. For the Rel-16 ATSSS-LL functionality with ePMF solution, there is no such QUIC/IP/UDP protocol impact.
For the other solutions, i.e. the MPQUIC-LL solution 6 and MP-QUIC proxy solution 14, both claim to support traffic splitting per packet for Ethernet traffic without relying on the application layer. The same problem (i.e. introducing additional MPQUIC/IP/UDP layer in the user plane protocol stack for both UE and UPF) exists for these solutions, as described above for solution 1 and 13.
8	Conclusions
8.x Interim conclusion on steering functionalities for Ethernet traffic
-	The ATSSS-LL steering functionality with ePMF as defined in solution 3 is applied to support the Rel-16 steering modes and the new steering modes (to be concluded for KI#1) in Rel-17 for Ethernet traffic splitting per flow.

* * * * End of changes * * * *
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