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1	Discussion
In this pCR we propose high level procedure and enhancements required to the Rel-16 MA PDU Session Establishment  procedure to support Autonomous steering mode. 
The MA PDU session establishmnet procedure is based on the signalling flow in clause 4.22.2 with the following changes: 
-	In step 1, the UE provides Request Type as “MA PDU Request” in UL NAS message and its ATSSS capabilities as defined in TS 23.501 clause 5.32.2. If the UE includes in its ATSSS capabilities MPTCP functionality with any steering mode and/or ATSSS-LL functionality with any steering mode, the any steering mode includes the Autonomous steering mode both in uplink and downlink direction in addition to the steering modes defined in Rel-16.
-	In step 7, if dynamic PCC is to be used for the MA PDU session, the SMF includes Autonomous steering mode as the UE ATSSS capability of the MA PDU session. The PCF provides PCC rules which include the MA PDU session control information which includes the Steering Functionality and the Steering mode. When the steering mode in the MA PDU session control information indicates the rules for distribution of traffic between accesses for Autonomous steering mode it also includes the default the traffic splitting weight set by the network based on the operators' requirement together with the thresholds for Maximum RTT, UL/DL Maximum Packet Loss Rate, UL/DL Maximum Jitter as defined in Solution 3 of TR 23.007-93. The SMF from the received PCC rules derives the ATSSS rules and N4 rules that will be sent to the UE and the UPF respectively. Both the UE and UPF will control the traffic steering, splitting, and switching in the UL/ DL direction and adjust the traffic splitting weight when Autonomous steering mode is supported based on the combination of link status and the threshold for  RTT, UL/DL Maximum Packet Loss Rate, UL/DL Maximum Jitter.
In step 8, the SMF selects one or more UPFs as defined TS 23.502 clause 6.3.3.3, where the information regarding the ATSSS Steering Calability of the UE may include support for Autonomous steering mode.
The following describes the PCC rules described in TS 23.503 clause 6.3.1 updated to support Autonomous steering mode: 

	MA PDU Session Control
(NOTE 20)
	This part defines information supporting control of MA PDU Sessions
	
	Yes
	New

	Steering Functionality
	Indicates the applicable traffic steering functionality.
	Conditional (NOTE 21)
	Yes
	New

	Steering mode
	Indicates the rule for distributing traffic between accesses together with associated parameters (if any).
	Conditional (NOTE 21)
	Yes
	New

	Charging key for Non-3GPP access
(NOTE 22)
	Indicates the Charging key used for charging packets carried via Non-3GPP access for a MA PDU Session.
	
	Yes
	New

	Monitoring key for Non-3GPP access
(NOTE 23)
	Indicates the Monitoring key used to monitor usage of the packets carried via Non-3GPP access for a MA PDU Session.
	
	Yes
	New

	Thresholds for ATSSS Autonomous steering mode
	This part describes information related with ATSSS Autonomous steering mode
	
	Yes
	New

	Maximum RTT 
	Indicates the maximum RTT threshold that can be tolerated in the round trip for the QoS flow
	
	Yes
	New

	UL Maximum Packet Loss Rate
	Indicates the maximum rate for lost packets that can be tolerated in the uplink direction for the QoS flow.

	
	Yes
	New

	DL Maximum Packet Loss Rate
	the maximum rate for lost packets that can be tolerated in the downlink direction for the QoS flow.

	
	
	

	UL Maximum Jitter
	the maximum jitter that can be tolerated in the uplink direction for the QoS flow.
	
	Yes
	New

	DL Maximum Jitter
	the maximum jitter that can be tolerated in the uplink direction for the QoS flow.
	
	
	



[bookmark: _Toc510607461]2	Proposal
It is proposed to update TR 23.700-93 as indicated below.

* * * * Start of Change * * * *
[bookmark: _Toc43708069][bookmark: _Toc43708143][bookmark: _Toc43708219][bookmark: _Toc44670845][bookmark: _Toc25934676][bookmark: _Toc26337056][bookmark: _Toc31114303][bookmark: _Toc31120326]6.2	Solution #2: New steering mode - Autonomous steering mode
[bookmark: _Toc43336516][bookmark: _Toc43708070][bookmark: _Toc43708144][bookmark: _Toc43708220][bookmark: _Toc44670846]6.2.1	Introduction
This solution addresses KI#1 on Additional Steering Modes.
As specified in ATSSS Rel-16, the traffic of MA PDU session could be distributed across both accesses by using different steering modes. There are four steering modes as defined in R16, i.e. Active-Standby, Smallest Delay, Priority-based and Load balancing. All the R16 steering modes are decided by the network side, and performed by the UE and UPF based on the link performance measurement. For example, if one access becomes unavailable, the UE and UPF can switch all the traffic to the other available access. However, except the access available/unavailable status, the UE and UPF cannot flexibility distribute the traffic over both accesses according to the link performance in real time. To be more specific, for the Load balancing mode, the traffic splitting weight is statically set by the network based on the operators' requirement instead of the link performance measurement. For the Priority-based mode, the traffic can take over both access resources only when one access is congested. In sum, both of these steering modes do not allow the UE or the UPF to adjust the traffic splitting weight over both accesses dynamically based on the link status, not even mention Active-Standby and Smallest Delay.
[bookmark: _Toc43336517][bookmark: _Toc43708071][bookmark: _Toc43708145][bookmark: _Toc43708221][bookmark: _Toc44670847]6.2.2	High-level Description
This steering mode, called Autonomous steering mode, provides to both the UE and the UPF flexibility on the traffic splitting control when two accesses are applicable for this traffic. See Figure 6.2.2-1 for details, where one single packet flow is shown as an example for UL and DL respectively. The weight factor for the traffic over each access, e.g. 30% for UL and 50% for DL on 3GPP access, and 70% for UL and 50% for DL on non 3GPP access, as shown in the figure, is decided by the UE and the UPF independently for both UL and DL, subject to link status.


Figure 6.2.2-1: Autonomous steering mode
Editor's note:	it is FFS whether this steering mode applies to MPTCP, ATSSS-LL, (MP)QUIC steering methods.

[bookmark: _Toc43336518][bookmark: _Toc43708072][bookmark: _Toc43708146][bookmark: _Toc43708222][bookmark: _Toc44670848]6.2.3	Procedures
Editor's note:	This clause describes services and related high-level procedures for the solution.
The MA PDU session establishmnet procedure is based on the signalling flow in clause 4.22.2 with the following changes: 
-	In step 1, the UE provides Request Type as “MA PDU Request” in UL NAS message and its ATSSS capabilities as defined in TS 23.501 clause 5.32.2. If the UE includes in its ATSSS capabilities MPTCP functionality with any steering mode and/or ATSSS-LL functionality with any steering mode, the any steering mode includes the Autonomous steering mode both in uplink and downlink direction in addition to the steering modes defined in Rel-16.
-	In step 7, if dynamic PCC is to be used for the MA PDU session, the SMF includes Autonomous steering mode as the UE ATSSS capability of the MA PDU session. The PCF provides PCC rules which include the MA PDU session control information which includes the Steering Functionality and the Steering mode. When the steering mode in the MA PDU session control information indicates the rules for distribution of traffic between accesses for Autonomous steering mode it also includes the default the traffic splitting weight set by the network based on the operators' requirement together with the thresholds for Maximum RTT, UL/DL Maximum Packet Loss Rate, UL/DL Maximum Jitter as defined in Solution 3 of TR 23.007-93. The SMF from the received PCC rules derives the ATSSS rules and N4 rules that will be sent to the UE and the UPF respectively. Both the UE and UPF will control the traffic steering, splitting, and switching in the UL/ DL direction and adjust the traffic splitting weight when Autonomous steering mode is supported based on the combination of link status and the threshold for  RTT, UL/DL Maximum Packet Loss Rate, UL/DL Maximum Jitter.
[bookmark: _GoBack]-	In step 8, the SMF selects one or more UPFs as defined TS 23.502 clause 6.3.3.3, where the information regarding the ATSSS Steering Calability of the UE may include support for Autonomous steering mode.

[bookmark: _Toc43336519][bookmark: _Toc43708073][bookmark: _Toc43708147][bookmark: _Toc43708223][bookmark: _Toc44670849]6.2.4	Impacts on services, entities, interfaces and IETF Protocols
This solution will impact the following entities in 5GS:
-	SMF: Supports to select the UPF with support of the new steering mode.
-	PCF: Supports to authorize the new steering modes for the SDF.
-	UPF: Supports the new steering modes.
-	UE: Supports the new steering modes.
-	5G-AN/ NG RAN: No impact.

* * * * End of Change * * * *
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