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Abstract: This contribution proposes a solution of Key Issue #4 study traffic detection and QoS Flow mapping in 5GS for different media streams multiplexed within a single end-to-end transport connection in TR 23.700-070.
1. Introduction

In TR 23.700-070, Key Issue #4 “study traffic detection and QoS Flow mapping in 5GS for different media streams multiplexed within a single end-to-end transport connection.” was agreed during SA2#160. The paper proposed a solution to KI#4.
In TS 26.522[20], RTP Header Extension and the guidelines for PDU Set Marking is detailed specified. In the PDU Set Importance field, the importance marking can across bitstreams when a 5-tuple corresponds to more than one bitstream (i.e. Multiplexed streams)
PDU Sets that contain audio data should be assigned a lower PSI value (i.e., higher importance) compared with PDU Sets that contain other media types. PDU Sets that contains the reference frames present in the video bitstream should be assigned a lower PSI value compared with PDU Sets that contain non-reference frames. E.g. In an H.264/AVC bitstream, when the Type field value in the NAL Unit header of an RTP packet is 5, then the corresponding PDUs in that PDU Set should be set with higher importance. The parameter set NAL units such as Sequence Parameter Set (SPS) and Picture Parameter Set (PPS) are important for decoding the bitstream. Therefore, PDU sets with a Type field value equal to 7, 8, 13 or 15 in the NAL Unit header of the RTP packet should be assigned a higher importance (lower PSI value) relative to PDU Sets with other Type field values. 

RTP senders should consider that multiplexed RTP streams are treated as a single Multimedia Session and set the PSI field accordingly, i.e., the PSI field for one bitstream that depends on other RTP stream(s) in the same Multimedia Session may need to be set taking the PSI field for PDU Sets in other multiplexed RTP streams into account. 
In such case, the PSI values will be set based on codecs, media types and the dedicated order of PSI values. E.g. 15 is assigned for the right eye and 14 for left eye of the stereo streams, 9 or 10 can be assigned for the IDR/IRAP pictures, 6-8 can be assigned for SPS and PPS. 

As above, the PSI values (which are set based on codecs, media types and the dedicated order) can be used for the current Packet Filter Set enhancement for the media subflows detection from the multiplexed RTP streams, as described in TS 26.522[20].
2. Proposal

It is proposed to capture the following changes to TR 23.700-070.

* * * * First change * * * * all new text
6.X
Solution #X:  QoS Flow Mapping Considering the PSI for Multiplexed Data Flows
6.X.1
Key Issue mapping

This solution addresses KI#4: study traffic detection and QoS Flow mapping in 5GS for different media streams multiplexed within a single end-to-end transport connection. 
6.X.2
Description
In TS 26.522[20], RTP Header Extension and the guidelines for PDU Set Marking is detailed specified. In the PDU Set Importance field, the importance marking can across bitstreams when a 5-tuple corresponds to more than one bitstream, i.e. Multiplexed streams.
PDU Sets that contain audio data should be assigned a lower PSI value (i.e., higher importance) compared with PDU Sets that contain other media types. PDU Sets that contains the reference frames present in the video bitstream should be assigned a lower PSI value compared with PDU Sets that contain non-reference frames. 

RTP senders consider that multiplexed RTP streams are treated as a single Multimedia Session and set the PSI field accordingly, i.e., the PSI field for one bitstream that depends on other RTP stream(s) in the same Multimedia Session may need to be set taking the PSI field for PDU Sets in other multiplexed RTP streams into account. 
In such case, the PSI values will be set based on codecs, media types and the dedicated order of PSI values. E.g. 15 is assigned for the right eye and 14 for left eye of the stereo streams, 9 or 10 can be assigned for the IDR/IRAP pictures, 6-8 can be assigned for SPS and PPS. 
It assumes that the PDU set based handling is request by the AF and RTP Header Extension for PDU Set marking is can performed by the RTP sender, as described in TS 26.522[20].
It is proposed that the PSI values (which are set based on codecs, media types and the dedicated order) can be used for the current Packet Filter Set enhancement for the QoS flow mapping from the multiplexed RTP streams:
-
The AF can provide indicated PSI values in the Packet Filter Set and the protocol description to the PCF during the AF session setup or update with required QoS, for the identification and QoS Flow mapping of multiplexed RTP traffic flows. Optionally, the mapping assistant information (e.g. the mapping relationship) is provided.
-
The PCF generates the PCC Rules with SDF filters considering the PSI values and the mapping assistance information if applied, sends the PCC rule to the SMF. 

-
The SMF derives the QoS profiles and PDRs and provides them to the UPF including the enhanced detection information (e.g. the PSI value or PSI range) and optionally the mapping relationship for the DL multiplexed traffic detection and QoS flow mapping.
-
The UPF identifies the multiplexed traffic and mapping into the one or several QoS Flows considering the Indication of multiplexed traffic mapping and the PDRs provided by the SMF.

NOTE 1:
The solution focus on the multiplexed RTP streams over UDP. How to identify the related information in the end-to-end encryption scenario, as described in the Key Issue #2, is not addressed in the solution. Proposals achieved for the KI#2 can reused for the multiplexed Data flows if encrypted.
Editor's note:
Further identification details and solutions of Key Issue #2 resued for the multiplexed Data flows if encrypted is FFS.
NOTE 2:
It is assumed that the PSI setting marked by the UPF (when the PDU Set identification is done by UPF implementation) and indicated by the AF based on the same guidelines, e.g. as described in TS 26.522[20]. 
Editor's note:
It is FFS how UPF can match a PDR based on the PSI if the Protocol Description cannot be used for PDR matching.

Editor's note:
How to forward equally important video streams on different PDU Set QoS parameters over different QoS flows without forcing a different PSI is FFS.

Editor's note:
How to keep track of PDU Set sequence numbers and maintain the periodicity and burstiness of the streams when forwarding PDU Sets of the same importance (e.g. I-frames) from different video streams into different QoS flows is FFS.
Editor's note:
How QER derived, is FFS.
The mapping assistant information provides the mapping relationship between the PSI(s) and the QoS requirements. The QoS mapping considering the PSI for multiplexed data flows can be used with other proposals (e.g. media types, substreams) together as the combined solution to fulfill the QoS requirements.
Additionally, the PSI values can be identified and reported to the SMF by the UPF. Then it can is used for the Packet Filter Set enhancement by the UPF for the DL QoS flow mapping of the multiplexed RTP streams.
6.14.3
Procedures
The exist procedures can be reused for the interactions between the NFs, e.g. setting up an AF session with required QoS and the PDU Session Modification procedures, as described in clause 4.15.6.6 and clause 4.3.3 of TS 23.502 [3].
6.X.4
Impacts on services, entities and interfaces
AF:

-
The AF can provide indicated PSI values in the Packet Filter Set and the protocol description to the PCF during the AF session setup or update with required QoS. Optionally, the mapping assistant information (e.g. the mapping relationship) is provided.
PCF:

-
The PCF generates the PCC Rules with SDF filters considering the PSI values and the mapping assistance information if applied, sends the PCC rule to the SMF.
SMF:

-
The SMF derives the QoS profiles of QoS flows, and PDRs including the enhanced detection information (e.g. the PSI value or PSI range) and optionally the mapping relationship for the DL multiplexed traffic detection and QoS flow mapping.
PSA UPF:

-
The PSA UPF identifies the multiplexed traffic and mapping into the one or several QoS Flow considering the Extension Header of RTP and the PDRs.
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