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* * * * 1st change (New text) * * * *
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685]6.X.1	Key Issue mapping
This maps to Key Issue #12.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]
6.X.2	Description
XR traffic may be periodic with the periodicity adjusted infrequently to the network condition. A design option is to signal the traffic pattern in the control plane. This type of traffic pattern may be more efficiently signaled in the control plane, compared to the user-plane approach, where the traffic pattern is indicated in data packets and may incur large overhead. 	Comment by Serhan Gül: Remove this sentence since this is a premature assumption. 
There is an existing mechanism, Time Sensitive Communication Assistance Information (TSCAI) in 3GPP TS23.501 and TS38.413, to signal a traffic pattern in the control plane. TSCAI carries the periodicity as a mandatary field, Burst Arrival Time, Burst Arrival time window among others as optional fields. The Burst Arrival Time is the latest possible time when the first packet of the (first) data burst arrives at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction). 
TSCAI is constructed by SMF based on information provided by the application to the 5G system. TSCAI can assist the RAN in scheduling. It can also support time-varying traffic patterns. When the traffic pattern changes, SMF can send an updated TSCAI to the RAN.
Observation 1: The current TSCAI mechanism can convey the burst traffic pattern to the RAN and, if the traffic pattern changes, can convey an update of the burst traffic pattern.
The inclusion of Burst Arrival Time in TSCAI seems unavoidable if the RAN wants to know when the new traffic pattern starts because IP packets do not indicate time information to the network. The drawback is that this requires to synchronize the clock at the application and the 5G clock, which may not be feasible for all real-world implementations. Additionally, for XR deployments, this means that the XR traffic source needs to be able to predict when the data burst will arrive at the gNB with high accuracy, which in turn requires the XR taffic source to know the delay to the gNB, which may be difficult to know in practice.
Observation 2: The current TSCAI mechanism requires time synchronization between the application and the 5G clock and this may not be always feasible.
The PDU Set based QoS framework in Rel-18 leads to the definition of the PDU Set RTP header extension which carries the PDU Set Sequence Number (PSSN) [2]. This provides a convenient alternative to the current Burst Arrival Time. Specifically, the application can indicate at which PDU Set the new traffic pattern will start, and the RAN considers the new traffic pattern starts when the PDU Set arrives. To give the RAN lead time for scheduling, a time offset may be also indicated. 	Comment by Serhan Gül: RAN then only knows this when the PDU Set arrives. With TTNB this information is provided in the previous burst.	Comment by Liangping Ma: This is not a differentiator between the user plane approach and the control plane approach. The next sentence says “To give the RAN lead time for scheduling, a time offset may be also indicated.”
An example is shown in Figure 6.x.2, where the control plane signaling conveys that “The new traffic pattern with new periodicity 16.7ms starts time_offset (in ms) after the arrival of the first PDU of the PDU Set with PSSN=8”.
[image: ]
Figure 6.x.2 An example on control plane signaling of change in traffic pattern

Observation 3: The PDU Set Sequence Number (PSSN) can synchronize the update of a traffic pattern between the application and the 5G system.	Comment by Serhan Gül: Maybe a concrete example that shows the timing would help understanding.	Comment by Liangping Ma: Please see the newly created figure 6.x.2.
The traffic source may have multiple traffic flows destined to the receiver, e.g., text and video. The packets of low- latency traffic may be in PDU Sets and other packets may not. The traffic pattern is the supposition of the PDU Sets and other packets. Then the question is whether using PSSN will convey wrong information about the burst traffic pattern. This is not the case because what the RAN needs to do is to timely accommodate the bursts of low- latency traffic and can buffer the other packets (which are non-low-latency traffic) until it gets an opportunity to transmit the buffered packets to the UE. The delay from buffering is acceptable for the other packets (which are non-low-latency traffic).  	Comment by Serhan Gül: sentence not clear to me
Observation 4: The PDU Set Sequence Number (PSSN) based traffic pattern start indication can ensure the low delay for low-latency traffic while at the expense of non-low-latency traffic which is acceptable.	Comment by Serhan Gül: More details needed to justify this assumption.	Comment by Liangping Ma: I added more details in the paragraph above.
Pros: 
· For scenarios where the traffic burst pattern is periodic and the periodicity changes infrequently, the control plane approach is more efficient than the user plane approach. 
· The control plane approach can be implemented by slightly augmenting the existing TSCAI framework.
Cons: For other scenarios, the control plane approach is less efficient than the user plane approach.   
The above observations and analysis lead to the following proposal.    
Proposal: TSCAI can be enhanced by incorporating the PDU Sequence Number (PSSN) and possibly a time offset to indicate the start time of a traffic pattern.	Comment by Serhan Gül: TSCAI is not under the SA4 domain, but defined in TS 23.501. Therefore, SA4 cannot extend it. Are you proposing to ask SA2 to extend it?	Comment by Liangping Ma: Yes
* * * * End of 1st change * * * *
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