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Abstract of the contribution: This paper proposes a solution for KI#5
Discussion
In Rel-18, the UPF uses the RTP HE for PDU set to identify PDU set and mark the GTP-U header which is used by RAN to perform the PDU set based QoS handling for the downlink delivery. TS 26.522 defines the RTP Header Extension for PDU Set marking in different formats (i.e., the one-byte and the two-byte formats) according to RFC 8285, among which 1 bit "End of Data Burst” is defined.

3GPP SA4 defines Data Burst as a set of multiple PDUs generated and sent by the application such that there is an idle period between two bursts. A Data Burst can be composed of one or multiple PDU sets. The End of Burst indication informs the UE that there is an opportunity to sleep until the beginning of the next burst and enables the usage of CDRX mechanisms. However, by itself it does not provide enough information for the UE or RAN to determine the appropriate power/sleep state for maximal power saving. The optimal power state depends on the idle period until the next burst is received by the UE (time to next burst). A more effective way is expected to allow the RAN to make the optimal decision. 
The AS/UE sender may not always know the exact time to next burst due to various reasons when dynamic change of the traffic characteristics applies. This solution proposes a mechanism to provide time to next burst (TTNB) information. The TTNB carries information about whether the time to next burst is within a threshold. The indication is sent to a receiver UE over a network. The TTNB is used by the network and the receiver UE to optimize power consumption.
Proposal
A solution is proposed for KI#5 for incorporation in the XRM Ph2 TR23.700-70.

*** Start of changes (all new text) ***
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148498832]6.X	Solution #X: QoS Handling when Traffic Characteristics Change dynamically based on TTNB
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc148498833]6.X.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This solution addresses Key Issue #5: QoS Handling when Traffic Characteristics Change Dynamically.
[bookmark: _Toc148498834]6.X.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]In Rel-18, the UPF uses the RTP HE for PDU set to identify PDU set and mark the GTP-U header which is used by RAN to perform the PDU set based QoS handling for the downlink delivery. TS 26.522 defines the RTP Header Extension for PDU Set marking in different formats (i.e., the one-byte and the two-byte formats) according to RFC 8285, among which 1 bit “End of Data Burst” is defined.

3GPP SA4 defines Data Burst as a set of multiple PDUs generated and sent by the application such that there is an idle period between two bursts. A Data Burst can be composed of one or multiple PDU sets. The End of Burst indication informs the UE that there is an opportunity to sleep until the beginning of the next burst and enables the usage of CDRX mechanisms. However, by itself it does not provide enough information for the UE or RAN to determine the appropriate power/sleep state for maximal power saving. The optimal power state depends on the idle period until the next burst is received by the UE (time to next burst). A more effective way is expected to allow the RAN to make the optimal decision. 
The AS/UE sender may not always know the exact time to next burst due to various reasons when dynamic change of the traffic characteristics applies. This solution proposes a mechanism to provide time to next burst (TTNB) information. The TTNB carries information about whether the time to next burst is within a threshold. The indication is sent to a receiver UE over a network. The TTNB is used by the network and the receiver UE to optimize power consumption.
The main elements of the solution are:
1. A reporting mechanism from the receiver UE to the sender to indicate the usefulness of the TTNB (time to next burst).
2. The AF provides protocol description information carrying TTNB with an initial threshold.
3. A feedback mechanism from the receiver UE to the sender to indicate that the thresholds need to be changed. 
4. A mechanism for the sender to update the thresholds and indicate to the network (e.g., UPF and RAN) the new thresholds. 

[bookmark: _Toc148498835]6.X.3	Procedures
Figure 6.x.3-1 shows the procedure summarizing the solution. 


Figure 6.x.3-1: Procedure for time to the next burst
UE/receiver
UPF
AF
RAN
AS/Sender
0. SDP with initial thresholds
1. SDP OK with possible update to initial threshold
2. ProtocolDescription indicating initial threshold (via NEF, PCF, SMF)
8. RTP streams with burst info using new thresholds 
4. Process burst info for GTP-U header marking 
5. RTP delivery with power optimization based on GTP-U marking
6. RTCP feedback about burst marking and power savings
7. Update thresholds based on feedback
3. RTP streams with burst info using initial thresholds
9. Process burst info for GTP-U header marking 
10. RTP delivery with power optimization based on GTP-U marking


1. [bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]The receiver UE reports to the sender to indicate the usefulness of the TTNB.
2. The AF provides protocol description information carrying TTNB with an initial threshold (optional, based on information received from AS).
3. RTP stream with burst information using the indicated initial thresholds is transmitted to the 5GS. 
4. The UPF process the received RTP stream with marking in the GTP-U header with time to next burst based on received RTP HE.
5. The RAN controls the power saving management to the UE based on received GTP-U header with time to next burst.
6. The receiver UE receives the RTP stream using the configured power saving. It monitors the end of the burst. If the receiver UE detects that the thresholds and marking of the TTNB field is not precise with respect to the real burst arrival process, it feedbacks the sender to indicate that the thresholds need to be changed.
7. The sender updates the thresholds based on received feedback and sends the following RTP streams with burst information using the new threshold. 
8. RTP stream with burst information using the new thresholds is transmitted to the 5GS. 
9. The UPF repeats the step 4 using the burst information with the new threshold.
10. Repeat step 5.
 
[bookmark: _Toc148498836]6.X.4	Impacts on services, entities and interfaces
-	AF – includes protocol description information carrying TTNB with an initial threshold.
-	AS – sends RTP stream with the burst information using the latest threshold; update of the threshold depends on received feedback from the UE.
-	RAN – controls the power saving management to the UE based on received GTP-U header with time to next burst.
-	UPF – processes the received RTP stream and marks in the GTP-U header the time to next burst based on received RTP HE.
-	UE – monitors the received RTP streams and sends feedback to indicate the need for updating the threshold for the TTNB.
*** END of changes ***
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