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Abstract: This contribution proposes a new steering mode.
1. Introduction
This contribution proposes a new solution to address KI#1 on Additional Steering Modes. The solution not only considers RTT of each access but also considers the RTT difference between two accesses. As a result, SDFs will be transmitted via two accesses only when the RTT difference for two accesses is acceptable so that not only the network resources of both accesses can be utilized, but also asynchronous problem can be alleviated as much as possible.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-93.
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[bookmark: _Toc23326074][bookmark: _Toc23517595][bookmark: _Toc23519154][bookmark: _Toc43336508][bookmark: _Toc43708062][bookmark: _Toc43708136][bookmark: _Toc43708212][bookmark: _Toc43811565]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Title
	Key Issue(s)

	#1
	QUIC-LL Steering Functionality
	2

	#2
	New steering mode – Autonomous steering mode
	1

	#3
	New steering mode – Autonomous steering mode with advanced PMF
	1

	#4
	New steering mode – Redundant steering mode
	1

	#5
	Replacing 3GPP access leg of MA-PDU Session with PDN connection in EPC
	3

	#6
	MPQUIC-LL Steering Functionality
	2

	#7
	Proposed solution based on MP-QUIC
	2

	#8
	Proposed solution based on QUIC
	2

	#X
	New steering mode – RTT difference based steering mode
	1




* * * * Second change * * * *
[bookmark: _Toc43336509][bookmark: _Toc43708063][bookmark: _Toc43708137][bookmark: _Toc43708213][bookmark: _Toc43811566]6.Y	Solution #X: New steering mode – RTT difference based steering mode
[bookmark: _Toc43336510][bookmark: _Toc43708064][bookmark: _Toc43708138][bookmark: _Toc43708214][bookmark: _Toc43811567]6.Y.1	Introduction
This solution addresses KI#1 on Additional Steering Modes.
Currently, there are four steering modes defined in Rel-16, which are Active-Standby, Smallest Delay, Load-Balancing and Priority-based steering modes. Among these steering modes, only Smallest Delay steering mode considers the RTT of each access because it selects the access with the smallest RTT. However, only one access will be selected to transmit SDFs in this steering mode, which does not utilize the double bandwidth provided by MA PDU Session. Additionally, although steering modes such as Priority-based and Load-Balancing may use both accesses to transmit SDFs, the RTT of both accesses may be quite different, which can cause asynchronous problems and affect the user experience.
Therefore, a new steering mode considering both RTT and RTT difference between two accesses is proposed, which not only tries to make use of double bandwidth provided by two accesses, but also tries to avoid asynchronous problems as much as possible.
6.Y.2	High-level Description
This steering mode is named RTT difference based steering mode. In this steering mode, both UE and UPF shall measure the RTT of both accesses and calculate the RTT difference between the two accesses. For RTT measurement, both UE and UPF can apply the existing RTT measurement mechanism defined in TS 23.501 [3] clause 5.32.5 or can use measurement available at the MPTCP/MPQUIC/QUIC layer. In addition, a new parameter called RTT difference threshold shall be sent to UE and UPF by network to determine which access(es) will be selected to transmit SDFs. The criteria is described below:
· When the RTT difference between two accesses is larger than the RTT difference threshold, the access with smaller RTT will be selected to transmit SDFs as shown in figure 6.Y.2-1.
· When the RTT difference between two accesses is smaller than the RTT difference threshold, both accesses will be selected to transmit SDFs as shown in figure 6.Y.2-2.


Figure 6.Y.2-1: RTT difference based steering mode in scenario 1


Figure 6.Y.2-2: RTT difference based steering mode in scenario 2
NOTE 1:	When the SDF is determined to be transmitted via two accesses, the weight of each access is sent by network.
In summary, the SDFs will be transmitted via two accesses when the RTT of both accesses is similar so that the transmission delay difference can be controlled within an acceptable level.
[bookmark: _Toc43336518][bookmark: _Toc43708072][bookmark: _Toc43708146][bookmark: _Toc43708222][bookmark: _Toc43811575]6.Y.3	Procedures	
[bookmark: _Toc43336539][bookmark: _Toc43708093][bookmark: _Toc43708167][bookmark: _Toc43708243][bookmark: _Toc43811596]6.Y.3.1	Establishment of MA PDU Session supporting RTT difference based steering mode


Figure 6.Y.3.1-1: Enhancement of MA PDU Session Establishment for RTT difference based steering mode support
The procedure of establishing MA PDU Session supporting RTT difference based steering mode is based on the existing MA PDU Session establishment procedure specified in TS 23.502 [4] clause 4.22.2 with the following additions:
1. In step 5b, PCF may decide that MA PDU Session is allowed and decide to apply RTT difference based steering mode for target SDFs based on policy or parameters provided by AFs. For example, an AF may determine that target traffic flows are sensitive to asynchronous transmission. It may provide a threshold for RTT difference of these target traffic flows. PCF may decide to apply RTT difference based steering mode with threshold for RTT difference provided by the AF to these target traffic flows so that these target traffic flow can be transmitted with similar transmission time delay.
When SMF receives PCC rules with MA PDU Session Control from PCF, it shall derive rules for the UPF i.e. N4 rules containing MAR which includes RTT difference based steering mode with threshold for RTT difference and the weight of each access when the SDFs are transmitted via two accesses. In addition, SMF shall derive rules for the UE i.e. ATSSS rules including RTT difference based steering mode with threshold for RTT difference and the weight of each access when the SDFs are transmitted via two accesses.
2. In step 6, SMF sends the N4 rules determined in step 5 to the UPF, indicating the UPF to apply RTT difference based steering mode to the target SDFs.
3. From step 7 to step 9, SMF sends the ATSSS rules within PDU Session Establishment Accept message to the UE via AMF, which includes RTT difference based steering mode with threshold for RTT difference and the weight of each access when the SDFs are transmitted via two accesses.
[bookmark: _Toc43336519][bookmark: _Toc43708073][bookmark: _Toc43708147][bookmark: _Toc43708223][bookmark: _Toc43811576]6.Y.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.
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5b. Decide that MA PDU Session is allowed and decide to apply RTT difference based steering mode.

1. UL NAS Transport message (S-NSSAI(s), PDU Session ID, Request Type=MA PDU Session, N1 SM container (PDU Session Establishment Request))

2. Nsmf_PDUSession_CreateSMContext Request

UDM

3. Subscription retrieval/ Subscription for updates

4. Nsmf_PDUSession_CreateSMContext Response

5a. Npcf_SMPolicyControl_Create Request (MA PDU Indication)

5c. Npcf_SMPolicyControl_Create Response (PCC rules with MA PDU Session Control: Steering mode=RTT difference based, Threshold for RTT difference, Weight)

6. N4 Session Establishment (N4 rules including RTT difference based steering mode, Threshold for RTT difference, Weight)

7. Namf_Communication_N1N2Message Transfer (PDU Session Establishment Accept (ATSSS rules including RTT difference based steering mode, Threshold for RTT difference, Weight))

8.N2 PDU Session Request (NAS msg)

9. AN-specific resource setup (PDU Session Establishment Accept ( ATSSS rules including RTT difference based steering mode, Threshold for RTT difference, Weight)

10.N2 PDU Session Response

11. Nsmf_PDUSession_UpdateSMContext Request

12. N4 Session Modificaiton

13. Nsmf_PDUSession_UpdateSMContext Response




