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1. Description of Key Issue#5
The followings are described in TR 23.700-70 v0.4.0.
	5.5
Key Issue #5: QoS Handling when Traffic Characteristics Change Dynamically
5.5.1
Description

Certain Rel-18 XRM features work best when the traffic pattern is mostly static. However, the traffic pattern of an XR session change (i.e. it can be dynamic) based on the usage/applications.

One example case where the traffic pattern can change dynamically is the size of media frames vary due to scene changes that may occur at times such as initial start-up or due to user drags on a progress bar. Another example is related to file download (e.g. AI model update) before the session can continue.

This key issue proposes to study whether and how to support dynamic change (via user plane) in traffic characteristics (e.g. burst related parameters), provided by the application in the DN.

The key issue includes the following aspects:

-
Identify what traffic characteristics are dynamically changed.

-
Whether and how the 5G network can be enhanced to know about dynamic changes in traffic characteristics of GBR and non-GBR flows:

-
What information from the Application in the DN, if any, is needed by the 5G network to be able to know the dynamic changes in traffic characteristics and how this information is provided by the Application in the DN.

-
At what granularity does the 5GS need to know of changes in traffic characteristics (e.g. QoS Flow granularity).

-
What handling may be needed when the 5G network knows about changes in the traffic characteristics.

NOTE:
This Key Issue may require coordination with RAN WGs and/or SA WG4.


2. Solutions for KI#5

Currently the following solutions are mapped to KI#5: Sol#12, #16 and #30. 

3. Summary on KI#5 view

1. Companies provided feedback: 14.
2. Companies planning to submit a new solution: 5 company.
The following feedback was provided:

-
General principles raised in the feedback for the KI#5:

-
One company proposed a basic principle for this KI: solutions do not violate QoS/Policy architecture mechanisms and especially authorization. 

-
Two company proposed the principle to allow AS to indicate dynamic upgrade of QoS handling over N6.

-
Multiple solutions and companies indicated the changed traffic characteristics provided in-band.

-
Dynamic upgrade of QoS handling indicated over N6 (i.e. expediate request in the metadata is provided by AS to trigger the reflective QoS upgrade), proposed in Sol#16.
-
Preferred conclusion (e.g. solution#, agreeable principles) for this KI, by 6 Companies: Tencent, Meta, MediaTek, InterDigital, China Telecom, Xiaomi, 
-
Clarifications/open issues raised as part of the company feedback:

-
One company commented that, various aspects are still unclear, e.g. for solution 16 the protocol to be used for including the metadata and how to protect against tampering/replay attacks should be clarified 

-
One company commented that, contingent on SA4 guidance. Selection of pre-recorded media files (like DASH/HLS) based on the metadata carried in the UDP options field where there is security concern highlighted in KI#2. 
-
One company commented that, clarifications on the pre-establishment of low/high quality QoS Flows and the how UPF behaves once receiving the metadata from the AS are needed. 
-
Several companies commented that, RAN and SA4 coordination is required. 

-
Dependency with other KIs: 

-
The transport mechanism to carry the “boost” signal can be defined as part of the solution selection for KI#2 (via Sol#26, #24/Connect-UDP.)

-
Burst related traffic characteristics provided to RAN to enable RAN to get aware of the traffic characteristics to increase the radio resource efficiency, proposed in Sol#30:

-
Preferred conclusion (e.g. solution#, agreeable principles) for this KI, by 7 Companies: Lenovo, InterDigital, Huawei, OPPO, China Telecom, CMCC, Xiaomi,
-
 Clarifications/open issues raised as part of the company feedback:

-
One company commented that, benefit with adjusting the assumed delay budget based on the PDU Set size is proposed.

-
One company commented that, how UPF derive the data burst size is not clear;
-
One company commented that, failed to understand the benefits derived from knowing the burst size;
-
One company commented that, none of the solutions is agreeable at this stage;

-
Several companies commented that, RAN and SA4 coordination is required. 
-
Obfuscated Metadata to Classify Payload in Encrypted Media Packets, proposed in Sol#12.

-
Preferred conclusion (e.g. solution#, agreeable principles) for this KI, by 1 Company: Tencent,

-
 Clarifications/open issues raised as part of the company feedback:

-
One company commented that, Sol#12 is more focused on solving the objectives of KI#2 but also proposes to include traffic characteristics information within UDP-Options. The use of UDP-Option requires feedback from SA4.

-
Traffic characteristics may be proposed for SA2#162 (based on the feedback and the unhandled solutions)

-
 The Time To Next Burst provided in-band 
-
 Signaling changed periodicity information in-band 
-
PDU Set Bit Rate Adaptation.
-
RAN is notified about traffic characteristics change before the PDU Set with high burst size received.
-
Dependency with WGs raised for KI#5, in the feedback:

-
 Several company commented that, further coordination with RAN is required. (OPPO, Vivo, China Telecom)

-
Several company commented that, further coordination with SA4 is required, e.g. the use of UDP-Option(Sol#12), the introduced of New RTP extension header.  (Lenovo, QC, MediaTek, China Telecom)
4. Way forward proposal for KI#5
Proposal 1: High priority for new proposals (at least 5 solutions) and the ENs with WG dependency. It is proposed to send the LS for SA4/RAN in this meeting, if required, based on the output of SA2#162.
Proposal 2:  With regard to the dependency with KI#2, papers are encouraged for clarification e.g. whether more descriptions is required, or reusing the output of KI#2 is enough, for the encrypted XRM traffic.
Proposal 3: Try to achieve some general principles in SA2#162, e.g. whether the QoS/Policy authorization is required for all the changed traffic characteristics, whether the changed traffic characteristics provided in-band, etc.
Annex. Companies’ view for KI#5
The following views were extracted from https://www.3gpp.org/ftp/tsg_sa/WG2_Arch/TSGS2_162_Changsha_2024-04/INBOX/DRAFTS/R19%20FS_XRM_Ph2
	(5): QoS handling with dynamic traffic characteristics (Sol #12, #16, #30)
	[Nokia]

[Lenovo] Solution 12 is more focused on solving the objectives of KI#2 but also proposes to include traffic characteristics information within UDP-Options. The use of UDP-Option requires feedback from SA4.

Solution 16, focuses on instructing the UE to use a higher QoS in the uplink so as to transmit high burst size packets.

Solution 30 focuses on the AF notifying the core network of dynamic traffic characteristics change and configuring the UPF to detect dynamic change in traffic characteristics.

[Meta] The principle to allow AS to indicate dynamic upgrade of QoS handling over N6 (see Solution #16: AS based trigger of data boost handling with reflective QoS).

The transport mechanism to carry the “boost” signal can be defined as part of the solution selection for KI#2 (via Sol#26, #24/Connect-UDP.)

[MediaTek] #30 – We fail to understand the benefits derived from knowing the burst size?

[InterDigital] Same view as meta in the sense that we think that it would be good to proceed with the principles of Solution #16. Also, we see some benefit with adjusting the assumed delay budget based on the PDU Set size.

[Qualcomm] Various aspects are still unclear, e.g. for solution 16 the protocol to be used for including the metadata and how to protect against tampering/replay attacks should be clarified.

[Huawei] 

Sol#30: Burst related traffic characteristics provided to RAN to enable RAN to get aware of the traffic characteristics to increase the radio resource efficiency. 

Sol#16: Reusing the reflective QoS feature to adapt to the dynamic UL traffic characteristics could be beneficial for the efficient radio resource scheduling. Clarifications on the pre-establishment of low/high quality QoS Flows and the how UPF behaves once receiving the metadata from the AS are needed.
[China Telecom]

For Sol#16, we see the benefit of reusing the reflective QoS feature to adapt to the dynamic UL traffic characteristics. But further clarifications are required.

For Sol#30, we see the benefit of providing burst size so that the NG-RAN can perform better radio resource management. And how UPF identifies the data burst requires SA4’s coordination.

[Xiaomi] feature support request/indication, e.g. traffic characteristics change dynamically request from AF in sol#30, application requirements from AS in sol#16, is proposed.



	Do you plan to submit a new solution for this KI?


	[Nokia] - Yes, resubmit the solution which sends in-band the Time To Next Burst

[Tencent] No
[Lenovo] Yes

[MediaTek] No

[InterDigital] No

[Qualcomm] No.

[Ericsson] Yes, to support in-band (N6/N3) update of changed periodicity.

[Huawei] No

[China Telecom] No

[CATT] Yes

[OPPO] No

[China Mobile] Yes

[Xiaomi] No.

[Samsung] No

	What is your preferred conclusion (e.g. solution#, agreeable principles) for this KI?
	[Nokia] A basic principle for this KI is that solutions do not violate QoS/Policy architecture mechanisms and especially authorization.

[Tencent] Sol#12 and Sol#16 proposals are not exclusive and we think both can be considered for normative work.
[Lenovo] The solution propose should allow the RAN to be notified of traffic characteristics change before the PDU-set with high burst size/file size is received at the RAN. The network should be aware if dynamic change of traffic characteristic will occur in an XR session so as the UPF could detect a change. Another approach is that the AF indicates the traffic characteristic dynamic change via either UP or CP. New RTP extension header may be introduced for traffic characteristic dynamic change. This requires feedback from SA4.

[Meta] See Meta input above

[MediaTek] #16 – Contingent on SA4 guidance. Selection of pre-recorded media files (like DASH/HLS) based on the metadata carried in the UDP options field where there is security concern highlighted in KI#2.
[InterDigital] Same view as Meta, the principles of Solution #16.

[Qualcomm] None of the solutions is agreeable at this stage from our perspective.

[Huawei] Sol #30. Further discussion are needed on Sol#16.

[vivo]: Coordination with RAN is needed.  

[China Telecom] Coordination with SA4 and RAN is needed.[OPPO] It’s beneficial to provide burst size to RAN for radio resource management, but how can UPF derive the data burst size is not clear. Also further coordination with RAN is needed.

[China Mobile] it is benefit that the 5GC or the application can bring some data burst status information to NG-RAN, which can guide the radio resource allocation, this is suggested as the inband information.

[Xiaomi] the proposals traffic burst size change in Sol#30 and 5QI update in Sol#16 are preferred. Some clarifications are required for conclusion. E.g. whether any notification from the NG-RAN if the resource allocation update in Sol#30, whether the 5QI update including bot increase and decrease in Sol#16. 
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