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Abstract: the pCR proposes a new solution for KI#4.  
1. Introduction/Discussion
The pCR proposes a new solution for KI#4 (Traffic detection and QoS flow mapping for multiplexed data flows). To minimise the impacts to the current procedures, the solution is built on top of the Rel-18 multi-modal procedures.
2. Text Proposal
It is proposed to capture following changes to TR 23.700-70.

[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new) * * * *

[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148498832]6.X	Solution #X: Multiplexed streams using multi-modal procedures 
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148498833]6.X.1	Key Issue mapping
This solution addresses the Key Issue #4 - Traffic detection and QoS flow mapping for multiplexed data flows:
- How to identify multiplexed traffic flows with different QoS requirements within a single transport connection.
- How to do QoS Flow mapping for traffic flows with different QoS requirements.
- Whether and what information needs to be provided from AF for traffic detection.
- Whether and how AF provides QoS requirements of different traffic flows to the 5GS.

[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc148498834]6.X.2	Description
[bookmark: _Toc500949101]Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). Sub-clause(s) may be added to capture details.
The principle in the solution is to map the streams that require differentiated QoS in 5GS into separate QoS Flows and keep rest of the streams in a single QoS Flow. To minimise the impacts to the current procedures, the solution is built on top of the Rel-18 multi-modal procedures. In the solution, the AF provides the PCF with a common flow description (e.g. IP 5-tuple) for all multiplexed data flows, and a separate Protocol Description for each single-modal data flow. The PSA UPF uses these single-modal data flow specific Protocol Descriptions to identify and map the single-modal data flows into QoS Flows. The AF provides also the PDU Set QoS Parameters separately for each single-modal data flow in the same way as in Rel-18. The NG-RAN uses the PDU Set QoS Parameters assigned for the QoS Flows as in Rel-18. 
  
[bookmark: _Toc92875663][bookmark: _Toc93070687]
[bookmark: _Toc148498835]6.X.3	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]The Rel-18 procedures for multi-modal services are used as a baseline for this solution. TS 23.501 clause 5.37.2:
Multi-modal services consist of several data flows (named as multi-modal flows) that related to each other and may come from different sources. Each data flow (single-modal data) may be seen as one type of data (for example audio, video, positioning, haptic data) associated with the same communication service.
In Rel-18, it is assumed that the AF provides a distinct flow description for each such single-modal data flow, so that the UPF can map the data flows into separate QoS Flows based on the data flow specific flow descriptions. In this solution, the assumption is that the AF can provide the same flow description (e.g. 5-tuple) for all such single-modal data flows. The AF provides also a Protocol Description for each single-modal data flow. The Protocol Description describes the individual single-modal data flow that is part of the multiplexed stream. 
The following illustrates the data model in the Nnef_AFsessionWithQoS_Create request from the AF to the NEF:
Multi-modal data flow = {
	Multi-modal service ID
Multi Modal Data Flows = ARRAY OF { 
data flow description
Protocol Description (NEW)
Media type
TSCAC (Periodicity, etc)
PDU Set QoS Parameters }
}
A new data element "Protocol Description" is introduced in the request for each single-modal data flow. It contains the Protocol Description that is specific to a single-modal data flow. The Protocol Description is as defined in Rel-18, except a new optional attribute "Stream ID" is added. This allows the PSA UPF to map the multiplexed DL PDUs into correct QoS Flows as described later. 
Similar data model is used also in Npcf_PolicyAuthorization_Create request from NEF to PCF. 
As described in clause 6.1.3.24 in TS 23.503, when a single-modal data flow is assigned with PDU Set QoS Parameters (= PDU Set Control Information), the PCF composes a distinct PCC rule for each single-modal data flow:
When the PCF provisions a PCC rule with PDU Set Control Information, the PCC rule is bound to a new QoS Flow and no other PCC rule is bound to this QoS Flow.
In the solution, the above is enhanced by allowing the PCF to aggregate the single-modal flows into the same PCC rule and QoS Flow if they share the same PDU Set Control Information and Protocol Description. This means that although the multiplexed streams share a common flow description, if any of the PDU Set QoS Parameters or Protocol Description are different for the streams, the PCC generates distinct PCC rules for the streams.
In Rel-18, the PSA UPF does not use the Protocol Description indicated in the PDR for PDR matching. This means that in Rel-18, if multiple PDRs share a common flow description, the PSA UPF maps all matching traffic by using the PDR with a highest precedence. In this solution, the PSA UPF uses the application level information carried in DL PDUs as described in Protocol Description in PDR to find a corresponding QER and assigns the DL PDUs of each single-modal data flow into distinct QoS Flows. The Protocol Description in PDR is enhanced by the optional "Stream ID" as described above. QER is not impacted by this solution.
The NG-RAN receives the DL PDUs of each single-modal flow via distinct QoS Flows. As per Rel-18 procedures, the SMF provides separate PDU Set QoS Parameters for each QoS Flow, and the NG-RAN processes the DL PDUs as in Rel-18. The NG-RAN is not impacted. 
The overall information flow is illustrated in Figure 1.



Figure 1: Information flow

Following gives an example of the solution for multi-modal service with one audio and three video RTP streams. All video streams are multiplexed and using the same 5-tuple, whereas audio stream is using a distinct port number. Video streams 1 and 2 are sharing the same values of PSDB, PSER, and PSIHI, whereas the video stream 3 differs in PSDB. To differentiate the video stream 3 from video streams 1 and 2, a Stream ID is indicated for the video stream 3. In case of RTP, SSRC can be used as a Stream ID.
The AF provides a common flow description for the video streams, and a distinct flow description for the audio stream: 

Multi-modal data flow:

1 > Multi-modal service id = "abc"
1 > Multi Modal Data Flow 1
2 > flow description 
3 > source IP address and port = "[2001:db8:0::1]:17001"
2 > Protocol Description 
3 > Transport protocol = "RTP/AVP"
3 > payload type = "97"
3 > payload format = "H.265"
3 > RTP header extension = "PDU Set marking"
2 > media type = "video"
2 > PDU Set QoS Parameters
3 > PSDB = "5"

1 > Multi Modal Data Flow 2
2 > flow description 
3 > source IP address and port = "[2001:db8:0::1]:17001"
2 > Protocol Description 
3 > Transport protocol = "RTP/AVP"
3 > payload type = "97"
3 > payload format = "H.265"
3 > RTP header extension = "PDU Set marking"
2 > media type = "video"
2 > PDU Set QoS Parameters
3> PSDB = "5"

1 > Multi Modal Data Flow 3
2 > flow description 
3 > source IP address and port = "[2001:db8:0::1]:17001"
2 > Protocol Description
3 > Transport protocol = "RTP/AVP"
3 > payload type = "97"
3 > payload format = "H.265"
3 > RTP header extension = "PDU Set marking"
3 > Stream id = "xyz"
2 > media type = "video"
2 > PDU Set QoS Parameters
3> PSDB = "10"

1 > Multi Modal Data Flow 4
2 > flow description 
3 > source IP address and port = "[2001:db8:0::1]:17002"
2 > Protocol Description 
3 > Transport protocol = "RTP/AVP"
3 > payload type = "96"
3 > payload format = "EVS"
3 > RTP header extension = "PDU Set marking"
2 > media type = "audio"
2 > PDU Set QoS Parameters

The outcome is three QoS Flows; one for audio stream and two for video streams. Two video streams with the same PSDB are aggregated into the same QoS Flow, and third video stream with a different PSDB is mapped to a separate QoS Flow, based on the Stream ID (i.e. SSRC in RTP). 

[bookmark: _Toc148498836]6.X.4	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.







* * * *Second change * * * *
[bookmark: _Toc97526894][bookmark: _Toc101526046][bookmark: _Toc104882736][bookmark: _Toc113425884][bookmark: _Toc117496311][bookmark: _Toc122517533]2	References
* * * * End of changes * * * *
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