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Annex H (informative):
Multi-access media delivery
H.1	Introduction
Media streaming applications traditionally obtain content from a single source over a single path within a network. This imposes several limitations:
1.	Performance is constrained to that of the source and path chosen. Any limits on network bandwidth and latency between the client and that source are directly translated to the client’s achievable Quality of Service (QoS) and Quality of Experience (QoE).
2	Disruptions or degraded performance caused by any of the network links between the client and source can lead to poor user experience, often in the form of lower playback quality, rebuffering, or complete playback failure.
Multi-access technologies may be integrated into the 5G Media Streaming System to allow media streaming applications to efficiently access content from the source over multiple access networks either serially or concurrently, potentially guided by the service or network provider.
To access content over multiple access networks, a UE may use a 3GPP access network and/or a non-3GPP access network. However, a UE contains at most one USIM and smartphone UEs with multiple SIM card slots are not typically able to use more than one at the same time. Multiple UEs may be combined in a single device to form a composite terminal that is able to access more than one access network concurrently. In a common scenario for media production, 5G modem units provide multiple SIM card slots intended for concurrent use.
UEs connected to multiple access networks (whether they be a 3GPP access network or non-3GPP access network, multiple disjoint 3GPP networks, etc.) may deploy and utilise multi-access techniques using any of the following:
-	The use of a multipath transport protocols such as MPTCP [RFC6897] or MPQUIC [MPQUIC] is one approach to enable multi-access media delivery. This approach requires implementation of the protocol(s) on both the UE and on the Application Server.
-	Another method to enable multi-access media delivery is to use an application layer approach whereby a suitable object coding protocol is employed to enable efficient simultaneous use of the available access networks. The benefit of this approach is that the Application Server can remain agnostic of the UEs’ use of multiple access networks.
-	The use of lower-layer network support using ATSSS (Access Traffic Steering, Switching, and Splitting) an optional feature for multi-access supported by the UE and 5G Core network and described in TS 23.501 [2]. The ATSSS feature enables a Multi-Access PDU Connectivity Service allowing for the exchange of PDUs between the UE and a Data Network by simultaneously using one or more 3GPP access networks and/or non-3GPP access networks. The Multi-Access PDU Connectivity Service is facilitated by a Multi-Access PDU (MA PDU) Session that may have User Plane resources on two access networks. In the context of the generalised media delivery architecture specified in the present document, the application flow between the Media Session Handler and the 5GMS AF at reference point M5 or the application flow between the Media Stream Handler (i.e., Media Player or Media Streamer) and the 5GMS AS at reference point M4, if conveyed over an MA PDU Session, may use two different access networks.
In multi-access delivery using ATSSS, the UE and the UPF are provided with ATSSS and N4 rules respectively by the network that specify how the upstream and downstream traffic is to be split, switched, or steered over multiple access networks. Clause 5.32 of TS 23.501[2] specifies higher-layer steering mechanisms such as MPTCP (Multipath TCP) and MPQUIC (Multipath-enabled QUIC), and lower layer ATSSS-LL (ATSSS Low-Layer) functionalities. TS 23.501 [2] also specifies different steering modes that define how traffic is to be distributed across multiple access networks. RFC 6897 [RFC6897] and Internet Draft [MPQUIC] describe capabilities and APIs available for higher level applications (e.g., 5G Media Streaming) to interact with the lower layers for application control of multipath delivery if the underlying transport connections are using MPTCP or MPQUIC respectively.
H.2	ATSSS mapping into 5GMS architecture
Figure H.2-1 shows the collaboration scenario for multi-access media delivery using different ATSSS steering functionalities described in clause 5.32 of TS 23.501 [2].


Figure H.2-1: Multi-access media delivery using different ATSSS steering mechanisms
The UE and the network may negotiate the use of one or more ATSSS steering mechanisms as specified in clause 5.32 of TS 23.501 [2]:
1.	If the UE and the network agree on using the low-layer steering mechanism (ATSSS-LL):
a.	The 5GMS Client and the 5GMS AS are unaware of multi-access media delivery.
b.	Traffic steering, switching, and splitting decisions at the UE and UPF are based on information at IP the layer and below.
c.	A data switching function in the UE decides how to steer, switch, and split M4 flows across the 3GPP and non-3GPP accesses based on provisioned ATSSS rules and local conditions (e.g., signal loss conditions).
d.	Any type of traffic, including the TCP traffic, UDP traffic, Ethernet traffic, etc. from the 5GMS Client may be steered, switched, or split.
2.	If the UE and the network agree on using the high-layer MPTCP Steering mechanism:
a.	The 5GMS Client and the 5GMS AS may be unaware of multi-access media delivery.
b.	Traffic steering, switching, and splitting decisions at the UE and UPF are based on information at the IP layer and above.
c.	The network enables an MPTCP proxy in the UPF for the multi-access PDU Session.
d.	The network allocates three IP addresses/prefixes to the UE – one for the multi-access PDU Session and two additional IP addresses/prefixes called "MPTCP link-specific multipath" addresses associated with each of the 3GPP and non-3GPP Accesses. The "MPTCP link-specific multipath" addresses may not be routable via reference point N6.
e.	TCP application flows at reference point M4 terminating at the Media Stream Handler of the 5GMS Client in a UE allowed to use MPTCP functionality are sent to the MPTCP proxy over the two access networks using the two link-specific multipath addresses, and the MPTCP proxy functionality in the UPF uses the multi-access PDU Session IP address/prefix to communicate with the 5GMS AS in the Data Network (DN).
f.	Any non-MPTCP traffic from the 5GMS Client is routed over either the 3GPP Access or the non-3GPP Access based on a received ATSSS rule for non-MPTCP traffic as specified in clause 5.32.2 of TS 23.501 [2].
3.	If the UE and the network agree on using the high-layer MPQUIC Steering mechanism:
a.	The 5GMS Client and the 5GMS AS may be unaware of multi-access media delivery.
b.	Traffic steering, switching, and splitting decisions at the UE and UPF are based on information at the IP layer and above.
c.	The network enables an MPQUIC proxy in the UPF for the multi-access PDU Session.
d.	The network allocates three IP addresses/prefixes to the UE – one IP for the multi-access PDU Session and two additional IP addresses/prefixes called "MPQUIC link-specific multipath" addresses associated with each of the 3GPP and non-3GPP Accesses. The "MPQUIC link-specific multipath" addresses may not be routable via reference point N6.
e.	A QoS Flow selection and steering mode selection component in the Media Stream Handler of the 5GMS Client determines the number of multipath QUIC connections to be set up for the application flows at reference point M4. Each QUIC connection carries one QoS flow (based on QoS rules) i.e. each multipath QUIC connection carries the UDP traffic mapped to a single QoS flow
f.	QUIC-based UDP application flows at reference point M4 terminating at the Media Stream Handler of a 5GMS Client are sent over the two access networks to the MPQUIC proxy using the two link-specific multipath addresses with multiple QUIC paths, and the MPQUIC proxy functionality in the UPF uses the multi-access PDU Session IP address/prefix to communicate with the 5GMS AS in the Data Network (DN).
Table H.2-1 provides a description of whether the 5GMS Client and/or 5GMS-Aware Application is aware of multi-access media delivery for each of the steering functionalities supported in this release.
Table H.2-1: Application awareness of UE steering functionalities
	Steering functionality
	Application awareness
	Application transparency

	ATSSS-LL
	No
	Yes

	MPTCP
	Yes. 5GMS Client or 5GMS-Aware Application may use API as described in [RFC6897] to control MPTCP behaviour.
	Yes. 5GMS Client or 5GMS-Aware Application may use just the standard TCP sockets API as described in [RFC6897] to be transparent with MPTCP functionality.

	MPQUIC
	Yes. 5GMS Client or 5GMS-Aware Application may use API as described in [MPQUIC] to control MPQUIC behaviour.
	Yes. 5GMS Client or 5GMS-Aware Application may be transparent with MPQUIC functionality.



[bookmark: _Toc153536181][bookmark: _Toc155355390][bookmark: _Toc74859227][bookmark: _Toc71722175][bookmark: _Toc71214501][bookmark: _Toc68899750][bookmark: MCCQCTEMPBM_00000088]* * * * End changes * * * *
image1.emf
DN

5GMS 

Application 

Provider

5GMS Client

5GMS 

AS

M2

M4 Flows

M4

ATSSS-LL 

Steering 

Func.

MPTCP 

Steering 

Func.

MPQUIC 

Steering 

Func.

UE

MPQUIC 

Proxy

MPTCP 

Proxy

ATSSS-LL

UPF

N4 Rules

Media Stream Handler


Microsoft_PowerPoint_Slide.sldx
























































DN

5GMS Application Provider

5GMS Client





M4 (Non MPTCP and Non MPQUIC Flows)

5GMS AS

M2

M4 Flows

M4

ATSSS-LL Steering Func.

MPTCP Steering Func.

MPQUIC Steering Func.

M4 (TCP flows)

M4 (UDP flows)

UE

MPQUIC Proxy

MPTCP Proxy

ATSSS-LL

UPF

3GPP Access 

Non-3GPP Access 

ATSSS Rules

N4 Rules

QUIC subflow

QUIC subflow

MPTCP subflow

MPTCP subflow

ATSSS-LL subflow

ATSSS-LL subflow

ATSSS-LL subflow

ATSSS-LL subflow

QUIC subflow

QUIC subflow

MPTCP subflow

MPTCP subflow

Media Stream Handler












