

SA WG2 Temporary Document
Page 4

[bookmark: _GoBack]SA WG2 Meeting #162	S2-2404289
Changsha, China, April 15 – April 19, 2024	(was S2-24XXXXX)

Source:	vivo
Title:	KI#2, update to sol# MoQ to fix EN
Document for:	Approval
Agenda Item: 	19.3
Work Item / Release:	FS_XRM_Ph2 /Rel-19
[bookmark: _Toc462478989]Abstract of the contribution: This contribution proposes update for Solution #9.
1	Discussion
Media over QUIC Transport (MOQT), as defined in IETF draft-ietf-moq-transport: "Media over QUIC Transport", is a media transport protocol designed to operate over QUIC and WebTransport to publish data and have it consumed via subscription by a multiplicity of endpoints. It supports intermediate content distribution networks and is designed for high scale and low latency distribution.
This contribution proposes update for solution#9 to resolve the following ENs:
Editor's Note:	It is FFS if and how the current UPF discovery and selection in SMF is impacted.
[bookmark: OLE_LINK1]Editor's Note:	It is FFS how the MoQ ANNOUNCE messages from the app servers are handled in the UPF.
For the first EN:
Editor's Note:	It is FFS if and how the current UPF discovery and selection in SMF is impacted.
The interaction among client, relay, and server is achieved by a subscription procedure defined in MoQ: 
Publishing through the relay starts with publisher sending ANNOUNCE control message with a Track Namespace to advertise where the receiver can route SUBSCRIBEs for tracks within the announced Track Namespace. Upon successfully processing of ANNOUNCE message, relay node knows the tracks that the application server supports. The format of ANNOUNCE is as follows:
ANNOUNCE Message {
  Track Namespace (b),
  Number of Parameters (i),
  Parameters (..) ...,
}
Subscriber (i.e. UE client) interacts with the MoQ relays by sending a SUBSCRIBE control message for the tracks of interest. Upon successfully processing of SUBSCRIBE message, relay node knows the tracks that the UE client is interested in. The format of SUBSCRIBE is as follows:
SUBSCRIBE Message {
  Subscribe ID (i),
  Track Alias (i),
  Track Namespace (b),
  Track Name (b),
  StartGroup (Location),
  StartObject (Location),
  EndGroup (Location),
  EndObject (Location),
  Number of Parameters (i),
  Track Request Parameters (..) ...
}
As each track may have one or more associated connection URLs specifying network hosts through which a track may be accessed, hence the UE and server are synchronized with the track. However, how UPF supports the UE’s interested tracks is critical to be considered.
Proposal 1: It is proposed to consider the following factors to discover and select a PSA UPF:
· The PSA UPF capability acting as a MoQ Relay;
· The UE’s interested track; 
· The track announced by Application server to the MoQ relay, i.e. the PSA UPF.
· DNN and S-NSSAI specific for the MoQ;
· Application server address.
Also, the UE need the UE policy for MoQ traffic routing, e.g. DNN and S-NSSAI specific for the MoQ and the TD for MoQ can be the FQDN or IP 3-tuple for MoQ server.
In order to provide UE with policy for MoQ, the PCF should understand the UE capability for MoQ.
Proposal 2: PCF should understand the UE capability for MoQ and provision UE with an appropriate URSP.
For the second EN:
Editor's Note:	It is FFS how the MoQ ANNOUNCE messages from the app servers are handled in the UPF.
Observeration1: The MoQ ANNOUNCE messages is non-UE associated message. The handshake of PSA UPF and Application server should be done via client setup and server setup control message as defined in MoQ [7]. The UE is the role to trigger the handshake.
Proposal 3: During the PDU Session establishment procedure, the UE provide server address to the MoQ relay, the MoQ relay (i.e. PSA UPF) setup connection to the App server.
Besides, it is defined in MoQ [9] that the UPF acting as the MoQ relay ensures the application server is authorized and stores the track namespace of the application server for further traffic routing:
Relays MUST ensure that publishers are authorized by:
Verifying that the publisher is authorized to publish the content associated with the set of tracks whose Track Namespace matches the announced namespace. Specifics of where the authorization happens, either at the relays or forwarded for further processing, depends on the way the relay is managed and is application specific (typically based on prior business agreement).
Relays respond with an ANNOUNCE_OK or ANNOUNCE_ERROR control message providing the result of announcement. The entity receiving the ANNOUNCE MUST send only a single response to a given ANNOUNCE of either ANNOUNCE_OK or ANNOUNCE_ERROR. When a publisher wants to stop new subscriptions for an announced namespace it sends an UNANNOUNCE. A subscriber indicates it will no longer route subscriptions for a namespace it previously responded ANNOUNCE_OK to by sending an ANNOUNCE_CANCEL.
…
OBJECT message headers carry a short hop-by-hop Track Alias that maps to the Full Track Name (see Section 6.5). Relays use the Track Alias of an incoming OBJECT message to identify its track and find the active subscribers for that track. Relays MUST NOT depend on OBJECT payload content for making forwarding decisions and MUST only depend on the fields, such as priority order and other metadata properties in the OBJECT message header. Unless determined by congestion response, Relays MUST forward the OBJECT message to the matching subscribers
Proposal 4: PSA UPF ensures the application server is authorized and stores the track namespace of the application server for further traffic routing.
Conclusion 
Proposal 1: It is proposed to consider the following factors to discover and select a PSA UPF:
-	The PSA UPF capability acting as a MoQ Relay;
-	The UE’s interested track; 
-	The track announced by Application server to the MoQ relay, i.e. the PSA UPF;
-	DNN and S-NSSAI specific for the MoQ;
-	Application server address.
Proposal 2: PCF should understand the UE capability for MoQ and provision UE with an appropriate URSP.
Proposal 3: During the PDU Session establishment procedure, the UE provide Server address to the MoQ relay, the MoQ relay (i.e. PSA UPF) setup connection to the App server.
Proposal 4: PSA UPF ensures the application server is authorized and stores the track namespace of the application server for further traffic routing.

[bookmark: _Toc510607461]* * * * 1st Change * * * *
6.9.2	Description
Media over QUIC (MoQ) is a simple low-latency media delivery solution for interactive media, live media and hybrid interactive and live media, the media will be mapped onto underlying QUIC mechanisms (QUIC streams and/or QUIC datagrams) and can be used over raw QUIC or WebTransport.
The basic data element of Media over QUIC Transport [9] is an object. An object is an addressable unit whose payload is a sequence of bytes. Objects are comprised of two parts: metadata and a payload. The metadata is hop-by-hop encrypted and is always visible to relays. And because the QUIC connection to the relay is encrypted, thus the metadata is not visible to routers, the base station, etc. The payload portion can be end-to-end encrypted, in which case it is only visible to the producer and consumer. The definition of OBJECT message [9] is as follows:
OBJECT Message {
  Track ID (i),
  Group Sequence (i),
  Object Sequence (i),
  Object Send Order (i),
  [Object Payload Length (i),]
  Object Payload (b),
}

	* Track ID: The track identifier which identifies a sub-stream of an application service.
	* Group Sequence: The object is a member of the indicated group within the track.
	* Object Sequence: The order of the object within the group.
	* Object Send Order: An integer indicating the object send order or priority value.
	* Object Payload Length: The length of the following Object Payload. If this field is absent, the object payload continues to the end of the stream.
	* Object Payload: An opaque payload intended for the consumer which can be end-to-end encrypted and SHOULD NOT be processed by a relay.
For Media over QUIC, metadata is provided to relay node, and the relay node can make the forwarding decision based on metadata.
The interaction among client, relay, and server is achieved by a subscription procedure defined in MoQ [9]: 
Publishing through the relay starts with publisher sending ANNOUNCE control message with a Track Namespace to advertise where the receiver can route SUBSCRIBEs for tracks within the announced Track Namespace. Upon successfully processing of ANNOUNCE message, relay node knows the tracks that the application server supports. The format of ANNOUNCE is as follows:
ANNOUNCE Message {
  Track Namespace (b),
  Number of Parameters (i),
  Parameters (..) ...,
}

Subscriber (i.e. UE client) interacts with the MoQ relay (i.e. UPF) by sending a SUBSCRIBE control message for the tracks of interest. Upon successfully processing of SUBSCRIBE message, relay node knows the tracks that the UE client is interested in. The format of SUBSCRIBE is as follows:
SUBSCRIBE Message {
  Subscribe ID (i),
  Track Alias (i),
  Track Namespace (b),
  Track Name (b),
  StartGroup (Location),
  StartObject (Location),
  EndGroup (Location),
  EndObject (Location),
  Number of Parameters (i),
  Track Request Parameters (..) ...
}

As each track may have one or more associated connection URLs specifying network hosts through which a track may be accessed, hence the UE and server are synchronized with the track information. Acting as a relay node in MoQ, the UPF shall also support the interested tracks of the UE.
This solution proposes that the PSA UPF act as MoQ Relay to identify PDU Set Information and demultiplex sub-flows based on metadata provided as part of Object of MoQ.
* * * * 2nd Change * * * *
[bookmark: _Toc161291321]6.9.3	Procedures
For the XR traffic between UE and Application Server, the UPF of the PDU session acts as MoQ Relay and identifies PDU Set Information and demultiplex sub-flows based on metadata of MoQ. There will be a MoQ Transport connection between UE and MoQ Relay, also a MoQ Transport connection between the MoQ Relay and Application server.
For XR traffic, each PDU Set (e.g. frame) could be mapped to an Object of MoQ, and the PDU Set Information could be determined as following:
-	PDU Set Sequence Number: can be mapped from Object Sequence.
-	Indication of End PDU of the PDU Set: can be determined based on Object Sequence and Object Payload Length or determined based on the end of stream indication in case each Object is mapped into a QUIC stream.
-	PDU Sequence Number within a PDU Set: can be determined based on packets it receives for an Object.
-	PDU Set Size in bytes: can be determined based on Object Payload Length.
-	PDU Set Importance: can be determined based on Object Send Order.
The Track ID in the metadata of MoQT (MoQ Transport) is an identifier of the sub media flow, which could be used to differentiate the sub-flows within one transport connection. By acting as MoQ relay, the UPF identifies sub-flow based on Track id and maps the identified sub-flow into QoS flow. Packet filter for QoS Flow mapping should be provided to PSA UPF. The tracks are mapped into QoS Flow based on track ID in the packet filter.
Editor's note:	It is FFS if all tracks are mapped into a single QoS Flow, or tracks may be mapped to separate QoS Flows. In the former case, it is FFS how the QoS requirements can be differentiated per track in N3 and in NG-RAN.
The Track ID may be provided by AF as part of Flow description information of Nnef_AFsessionWithQoS Create/Update as described in procedures defined in clause 4.15.6.6 and clause 4.15.6.6a TS 23.502 [3] or the mapping between Track ID and QoS requirements can be configured within 5GC (e.g. PCF).
The UE needs the UE policy for MoQ traffic routing, e.g. DNN and S-NSSAI specific for the MoQ and the TD for MoQ can be the FQDN or IP 3-tuple for Application server. In order to provide UE with policy for MoQ, the PCF should understand the UE capability for MoQ.
The MoQ Relay functionality can be discovered by UE via application layer methods, e.g. in DNS procedure an anycast address related with PSA UPF can be returned to UE or UE can be redirected by app server to MoQ relay via migration mechanism defined in MoQT[9].
Editor's Note:	It is FFS if and how the current UPF discovery and selection in SMF is impacted.
During PDU session establishment procedure, the UE may include the application server address and MoQ tracks that the UE is interested in. The following parameter(s) and information may be considered by the SMF for UPF discovery and selection:
-	support for acting as a MoQ relay node;
-	UE’s interested tracks;
-	The track announced by Application server to the MoQ relay, i.e. the PSA UPF;
-	DNN and S-NSSAI specific for the MoQ;
-	Application server address.
The MoQ Relay could discover the App server based on the URL related with the track name requested by UE, which is defined in MoQT [9].
Editor's Note:	It is FFS how the MoQ ANNOUNCE messages from the app servers are handled in the UPF.
Upon receipt of MoQ ANNOUNCE message from an application server, the PSA UPF shall behave as the MoQ relay node as defined in MoQT [9]. Besides, he UPF shall store the announced Track Namespace along with an information of the application server (e.g. identifier, URI, etc.) and informs SMF via Nupf_EventExposure Service operation. 
In case SSC mode2 or SSC mode 3, when the PSA UPF is reselected, it assumes the MoQ Transport connection between UE and MoQ relay on UPF and the connection between the MoQ relay and App server will be re-established.

* * * * End of Changes * * * *
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