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Abstract: This contribution evaluates the solutions for KI#1 of ATSSS about additional steering modes. 
1. Introduction/Discussion
This paper proposes the evaluation on solutions for KI#1 about additional steering modes. 
Currently, the approved solutions for KI#1 about additional steering modes can be classified into three categories, which solve three issues:
· Issue 1: How to enable UE/UPF to determine how to steer/split SDFs flexibly; 
Corresponding solutions are: Solution #2 (Autonomous steering mode), Solution #3 (Autonomous steering mode with enhanced PMF), Solution #12 (UE assisted traffic steering mode).
· Issue 2: How to satisfy service with high reliability requirement; 
Corresponding solutions are: Solution #4 (Redundant steering mode).
· Issue 3: How to satisfy service which cannot tolerate serious packet disordering when two accesses are used for transmission. 
Corresponding solutions are: Solution #11 (RTT difference based steering mode).
In this paper, solutions will be evaluated mainly based on three aspects, which are:
1. Usefulness: the proposed solutions could address specific traffic steering issue that the existing steering modes in Rel-16 cannot address. Alternatively, the proposed solutions could meet the performance requirements for the target serving application or service that the existing steering modes in Rel-16 cannot fulfil.
2. Compatibility: compatibility with steering functionalities proposed both in Rel-16 and Rel-17 will be evaluated. Moreover, compatibility and/or conflict against Rel-16 ATSSS steering modes will also be evaluated.
3. Comparison among solutions solve the same issue: if more than one solutions solve the same issue, comparison will be made among those solutions to evaluate the pros and cons of them.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-93.
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Editor's note:	This clause will provide a general evaluation of the solutions.
7.X	Key Issue #<1>: < Additional Steering Modes >
7.X.0	General
The solutions for KI#1 about additional steering modes can be classified into three categories, which solve three issues:
· Issue 1: How to enable UE/UPF to determine how to steer/split SDFs flexibly; 
Corresponding solutions are: Solution #2 (Autonomous steering mode), Solution #3 (Autonomous steering mode with enhanced PMF), Solution #12 (UE assisted traffic steering mode).
· Issue 2: How to satisfy service with high reliability requirement; 
Corresponding solutions are: Solution #4 (Redundant steering mode).
· Issue 3: How to satisfy service which cannot tolerate serious packet disordering when two accesses are used for transmission. 
Corresponding solutions are: Solution #11 (RTT difference based steering mode).
In this paper, solutions will be evaluated mainly based on three aspects, which are:
· Usefulness: the proposed solutions could address specific traffic steering issue that the existing steering modes in Rel-16 cannot address. Alternatively, the proposed solutions could meet the performance requirements for the target serving application or service that the existing steering modes in Rel-16 cannot fulfil. 
· Compatibility: compatibility with steering functionalities proposed both in Rel-16 and Rel-17 will be evaluated. Moreover, compatibility and/or conflict against Rel-16 ATSSS steering modes will also be evaluated. 
· Comparison among solutions solve the same issue: if more than one solutions solve the same issue, comparison is made among those solutions to evaluate the pros and cons of them. 
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There are three solutions solve this issue, which are solution #2, #3 and #12. The introduction of these solutions is briefly described below:
· Solution #2: Autonomous steering mode: UE/UPF can decide the weight factor for the traffic over each access for UL/DL independently subject to link status.
· Solution #3: Autonomous steering mode with enhanced PMF: It is similar to Solution #2 but with enhanced link performance measurement function (PMF).
· Solution #12: UE assisted traffic steering mode: UE decides how to steer/split SDFs for UL based on UE status or access conditions. UE can inform its desired DL traffic distribution to UPF. However, the final decision is made by the UPF.
Usefulness: Compared to the load-balancing steering mode in Rel-16, whose weight factor of each access for both UL and DL is fixed and is sent by network, these three proposed solutions provide UE/UPF with flexibility to determine the traffic distribution for UL/DL respectively based on some factors such as link status, access conditions and UE states. Additionally, there is no steering modes in Rel-16 allowing UE/UPF to determine the traffic distribution independently. Instead, the traffic distribution in Rel-16 is mainly based on some triggers or conditions such as access availability or RTT measurement. Therefore, these three solutions do address specific traffic steering issue that steering modes in Rel-16 cannot address.
Compatibility: All steering functionalities (including ATSSS-LL, MPTCP, MPQUIC-LL in Solution #6, Proxy MPQUIC in Solution #14, MPQUIC-based in Solution #7, QUIC-based in Solution #8) and steering modes in both Rel-16 and potential Rel-17 are compatible with solution #2, #3 and #12.
Comparison among solutions solve issue 1: Based on the comparison made among these three solutions, each solution has pros and cons. Solution #2 allows UE/UPF independently decide how to steer/split SDFs, while Solution #3 is the enhancement of Solution #2 which provides fine-granularity information about link status by using enhanced PMF. In terms of Solution #12, UE can inform the desired traffic distribution for DL direction to the UPF so that UPF can consider this information for DL transmission.
7.X.2	Evaluation for Issue 2: How to satisfy service with high reliability requirement
There is only one solution solve this issue, which is solution #4. The introduction of this solution is briefly described below:
· Solution #4: Redundant steering mode: if the loss rates on both accesses exceed the threshold, redundant transmission is triggered. Otherwise, the access with lower loss rate will be selected to transmit the traffic.
Usefulness: Steering modes in Rel-16 do not consider loss rate, causing that those steering modes cannot satisfy serving applications or services with high reliability requirement. Therefore, this solution allow UE/UPF steer/split SDFs based on loss rate of each access. Additionally, this steering mode does not perform redundant transmission all the time. Instead, the redundant transmission will be triggered when the loss rate of both accesses exceed the loss rate threshold. If the loss rate of one access or both accesses does not exceed the threshold, the access with lower loss rate will be used to transmit the SDFs. Therefore, this steering mode perform a kind of dynamic redundant transmission, which can save network resource.
Compatibility: Steering functionalities (including MPTCP, MPQUIC-LL in Solution #6, Proxy MPQUIC in Solution #14, MPQUIC-based in Solution #7, QUIC-based in Solution #8) and steering modes in both Rel-16 and potential Rel-17 are compatible with solution # 4. This solution doesn’t applicable to ATSSS-LL.
7.X.3	Evaluation for Issue 3: How to satisfy service which cannot tolerate serious packet disordering when two accesses are used for transmission.
There is only one solution solve this issue, which is solution #11. The introduction of this solution is briefly described below:
· Solution #11: RTT difference based steering mode: if the RTT difference of both accesses exceed the threshold, the access with lower RTT will be selected to transmit SDFs. Otherwise, the both accesses will be used to transmit the traffic.
Usefulness: Steering modes in Rel-16 do not consider the RTT difference of both accesses. Although lowest RTT steering mode considers the RTT of each access, only one access will be used for traffic transmission. When the RTT of both accesses is similar (e.g. 5ms for 3GPP access and 6ms for non-3GPP access), lowest RTT steering mode still select one access with lower RTT even though the RTT of the other access is also acceptable. Therefore, lowest RTT steering mode actually does not utilize the double bandwidth provided by ATSSS. In terms of load-balancing steering mode in Rel-16, SDFs will be transmitted via two accesses no matter what the RTT of each access is. When the RTT of both accesses is quite different (e.g. 5ms for 3GPP access and 20ms for nnon-3GPP access), serious packet disordering problem possibly occurs. Therefore, there is no steering modes in Rel-16 trying to utilize the double bandwidth provided by the two accesses and trying to avoid asynchronous problems as much as possible at the same time. However, Solution #11 can realize it because it considers both RTT and the RTT difference. In this solution, traffic splitting is performed when the RTT of each access is similar. Otherwise, the access with lower RTT will be used for traffic transmission. In other words, it is a kind of combination of lowest RTT and load-balancing steering mode, which make use of the benefits and try to avoid the drawbacks of these two steering modes in Rel-16.
Compatibility: For Solution #11, there is no need to enhance the PMF in Rel-16 because the RTT measurement required in Solution #11 has already been supported in Rel-16. UE/UPF needs to calculate the difference of the RTT of both accesses. All steering functionalities (including ATSSS-LL, MPTCP, MPQUIC-LL in Solution #6, Proxy MPQUIC in Solution #14, MPQUIC-based in Solution #7, QUIC-based in Solution #8) and steering modes in both Rel-16 and potential Rel-17 are compatible with solution #11. 
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