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Abstract of the contribution: This contribution proposes a way forward for solving Key Issue #2.
1.
Discussion
During the ATSSS_Ph3 conference call on KI#2 and re-ordering which took place on 30 June 2022, different options were presented on how to enable the support for PDU re-ordering for non-TCP traffic.

To summarize, two steering functionalities are being discussed in FS_ATSSS_Ph3:

-
MP-DCCP based (Solution 2.1 – See clause 6.3 of TR 23.700-53);
-
MP-QUIC based (Solutions 2.2 (UDP proxying over HTTP) and 2.3 (IP Proxying over HTTP) – See clauses 6.11 and 6.12 of TR 23.700-53, respectively).

At the moment, the support for PDU re-ordering is as follows:

-
Solution 2.1 does not support re-ordering. In order to support PDU re-ordering the proponents of Solution 2.1 suggested to standardize the details of the re-ordering algorithm(s) in 3GPP.

-
Solution 2.2/2.3 can work in different modes:

-
Datagram mode 2: unreliable datagram delivery without re-ordering.
-
Datagram mode 1: unreliable datagram delivery with re-ordering. 
-
Stream mode: reliable stream delivery with re-ordering.
Since the inception of ATSSS in Rel-16 one of the principles followed is to re-use existing protocols. This happened with the introduction of the MP-TCP steering functionality which is based on the TCP protocol and its extensions for Multi Path. At that time 3GPP did not specify any re-ordering mechanism or algorithm.
The same approach should be taken in FS_ATSSS_Ph3 in order to keep the system design simple and lean and ease the deployment of new features. Because of that, it is proposed to:
Proposal 1: select MP-QUIC stream mode as the mode to support reliable and in-order delivery of non-TCP traffic.
As pointed out in SA2#151E (see S2-2203965), the usage of MP-QUIC stream mode may lead to a meltdown effect if used to carry the PDUs of reliable protocols at a higher layer. In order to avoid that, it is proposed the following:
Proposal 2: MP-QUIC stream mode is not recommended for applications using reliable transport protocols. Only if the endpoints tell that datagram mode is needed, then the stream mode is not to be used.

If MP-QUIC stream mode cannot be agreed, a valid alternative is to use Datagram mode 1 to guarantee in-order delivery of the PDUs. This mode, however, needs to rely on re-ordering algorithms implemented in the UE and in the UPF. In order to be consistent with the principle of ATSSS Rel-16, 3GPP should not specify any re-ordering algorithm to be implemented to in the UE/UPF.
Proposal 3: If MP-QUIC stream mode cannot be agreed, then MP-QUIC Datagram mode 1 should be selected as the way forward to support in-order delivery of PDUs. The re-ordering algorithms used by UE and the UPF are not specified in 3GPP.

2.
Text proposal
It is proposed to agree the following changes vs. TR 23.700-53:
>>>>BEGINNING OF CHANGES<<<<
8
Conclusions

Editor's note:
This clause enlists the conclusions of the study, including agreements for work to be done in the normative phase.

8.X
Conclusions for Key Issue #2

At least one MP-QUIC based solution is selected as the baseline for the normative work. Datagram mode 2 is used to provide unreliable datagram delivery without re-ordering. Stream mode is used to provide reliable stream delivery with PDU re-ordering.

Editor's Note:
The decision of whether Solution 2.2, Solution 2.3 or both need to be supported is FFS.
>>>>END OF CHANGES<<<<
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