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[bookmark: _Toc517082226]* * * * First change (all new text)* * * *
[bookmark: _Toc176171258][bookmark: _Toc167410898]6. x	Solution #2x: Periodicity and TTNB with the lonelylone PDU
[bookmark: _Toc176171259]6.x.1	Key Issue mapping
This solution intends to give gap analysis on the KI#2: QoS handling requirements for lonelylone PDU.
[bookmark: _Toc176171260]6.2x.2	Description
For the downlink direction, the PSA UPF identifies PDUs that belong to PDU Sets and marks them accordingly as described in clause 5.37.5.2 of TS 23.501 [3]. If the PSA UPF receives a PDU that does not belong to a PDU Set based on Protocol Description for PDU Set identification, then the PSA UPF still maps it to a PDU Set and determines the PDU Set Information as described in clause 5.37.5.2 of the TS23.501 [3]. In this case, both the single PDU and the PDUs belonging to a PDU Set are mapped into the same QoS Flow and the single PDU is delivered to the UE in the DL direction following the PDU Set QoS parameters of the QoS Flow.
When PDU Set marking is activated, there should be no lonelylone PDUs with other PDUs belonging to a PDU Set in the same service data flow. There are other scenarios where lonelylone PDUs and PDUs belonging to a PDU Set from different flows are mapped into the same QoS Flow as follows. 
-	Scenario #A: the RTP and RTCP flows are carried over a single RTP connection. service data flow. When the PDU Set Marking is enabled in the UPF for the RTP flow(s), the UPF takes the RTCP traffic as lonelylone PDUs (e.g. there is no RTP HE for the RTCP packets). 
-	Scenario #B: the RTP packets and RTCP flowsretransmitted RTP packets are carried over a single RTP service data flow are carried over different RTP connections but the 5G network maps the RTP and RTCP flows into the same QoS Flow (e.g. they are firstly established in the 4G network and late handover to the 5G network).. When the PDU Set Marking is enabled in the UPF for the RTP flow, the UPF takes the RTCP retransmitted RTP traffic as lonelylone PDUs (e.g. there is no RTP HE for the RTCP packets).. 
-	Scenario #C: Different RTP media streams multiplexed in a single RTP connection. service data flow. In this scenario, multiple RTP media streams with different payload types are multiplexed in a single RTP connection.service data flow. For example, if the audio and real-time subtitle streams are multiplexed in a single RTP connectionservice data flow and the video stream is in a different RTP connectionservice data flow, the UPF can use the Payload Type and NAL information to identify the audio PDU and does the PDU Set marking for the audio media and treats the realtime subtitle as the lonelylone PDU. 
As can be seen from the above, one key reason for the lonelylone PDU handling is that the PDUs belonging to a PDU Set and the lonelylone PDUs are carried over the same QoS Flow and the 5GS performs the PDU Set marking on all PDUs of the QoS Flow.
Observation 1: the co-existence of lonelylone PDUs and PDUs belonging to a PDU Set in the same QoS Flow is due to PDU Set marking performed per QoS Flow.  
The UL and/or DL Periodicity information may be provided by the application to the CN and then to NG-RAN to configure UE power saving management scheme for connected mode DRX and radio resource scheduling, normally the Periodicity is for the RTP stream of audio and video (it is unclear whether the Periodicity is provided to RTP stream of the realtime subtitle). If the single/lonelylone PDUs are multiplexed into the PDU belonging to a PDU Set with Periodicity, the DL PDUs of the QoS Flow are received randomly in time by the NG-RAN and it is almost impossible for the NG-RAN to do Periodicity-based radio resource scheduling and UE power saving management.
Observation 2: the co-existence of lonelylone PDUs and PDUs belonging to a PDU Set in the same QoS Flow makes the Periodicity information provided by the AS useless to the NG-RAN.
The TTNB is proposed in R19 to improve the UE power saving management scheme for connected mode DRX and radio resource scheduling by the NG-RAN, the TTNB can be provided in the RTP HE by the application. However, similarly as above, If the single/lonelylone PDUs are multiplexed into the PDU belonging to a PDU Set with Periodicity, the DL PDUs of the QoS Flow to be received randomly in time by the NG-RAN and it is almost impossible for the NG-RAN to do Periodicity-based radio resource scheduling and UE power saving management.
Observation 3: the co-existence of lonelylone PDUs and PDUs belonging to a PDU Set in the same QoS Flow makes the TTNB provided by the AS useless to the NG-RAN.

To solve the problems described above, the following information can be provided to the AS.
1) The AS can provide explicit different QoS requirements for different streams to the 5G network. And the 5G network maps different streams into different QoS Flows with different QoS. For the RTCP, the 5G network can provide the same QoS parameters with the associated RTP media stream but with different QoS Flow. NG-RAN will normally bind the different QoS Flows with the same QoS parameters into the same DRB, in such case, the RTCP and RTP share the same radio channel and the SR and RR of the RTCP can have the same results as the RTCP and RTP in the single QoS Flow.
2) If different trafficmedia streams are multiplexed into the same RTP connectionservice data flow by the AS, the AS can provide packet filter extension as agreed in R19 TS23.501 to help the 5G network to demultiplex the different trafficmedia streams from the same RTP connectionservice data flow, the AS also provides explicit different QoS requirements for different media streams. In such a way, the R19 5G network can map these different media streams to different QoS Flows.
3) The AS provides the Periodicity and/or TTNB information per demultiplexed media stream (e.g. audio, video) instead of per RTP connectionservice data flow.
[bookmark: _GoBack]Via the potential R19 enhancements in 5GS, it is possible to avoid the co-existence of lonelylone PDUs and PDUs belonging to a PDU Set in the same QoS Flow.  
[bookmark: _Toc176171261]6.2x.3	Conclusion
Based on the gap analysis in the above, it is proposed to make the following conclusions. 
1) The AS can provide explicit different QoS requirements for different streams to the 5G network. And the 5G network maps different streams into different QoS Flows with different QoS. For the RTCP, the 5G network can provide the same QoS parameters with the associated RTP media stream but with different QoS Flow. NG-RAN will normally bind the different QoS Flows with the same QoS parameters into the same DRB, in such case, the RTCP and RTP share the same radio channel and the SR and RR of the RTCP can have the same results as the RTCP and RTP in the single QoS Flow.
2) If different trafficmedia streams are multiplexed into the same RTP connectionservice data flow by the AS, the AS can provide packet filter extension as agreed in R19 TS23.501 to help the 5G network to demultiplex the different trafficmedia streams from the same RTP connectionservice data flow, the AS also provides explicit different QoS requirements for different media streams. In such a way, the R19 5G network can map these different media streams to different QoS Flows.
3) The AS provides the Periodicity and/or TTNB information per demultiplexed media stream (e.g. audio, video) instead of per RTP connectionservice data flow.

* * * * End of changes * * * *

