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Abstract of the contribution: This paper proposes a solution for KI#1.
Discussion
In Rel. 18 two mechanisms are available to adapt to changing media characteristics in the user plane:
1. The 5GS may change the QoS and/or alter the traffic characteristics provided for the service data flow when media characteristics change. This requires control plane signalling, typically a PDU Session modification triggered by the UE or an application (e.g. an IMS AF) using the AF Session with required QoS procedure described in TS23.502 clause 4.15.6.6a. Alternatively, a PDU Session modification may be triggered internally by the PCF, SMF, UDM Notification, etc. as described in TS23.502 clause 4.3.3. Any alteration of QoS and AF provided traffic characteristics is possible, however due to the significant control plane signalling required it is feasible to use this mechanism only sparingly – i.e. for semi-permanent changes in QoS or traffic characteristics.

2. Dynamic changes in media traffic characteristics can be detected as frequently as on a per-PDU or per-PDU Set basis and adaptations applied in real-time. EoDB provided by the UPF in the GTP-U header and jitter monitoring by the UPF to assist the RAN with CDRX configuration fall into this category. No or minimal control plane signalling is required and hence changes in media traffic characteristics can be adjusted for in real-time.  However, altering QoS parameters because of changes in media traffic characteristics is generally not possible.  

As described in TS23.501 clause 5.7.1.2a, currently with Alternative QoS, the RAN adapts to an Alternative QoS Profile according to the RAN’s ability to maintain the current QoS level. If, for example, congestion means the RAN can no longer maintain one or more of the PER, PDB, MDBV and GFBR, it may autonomously adapt to a lower (less stringent) Alternative QoS Profile. When conditions improve, the RAN may adapt back to a higher (more stringent) Alternative QoS Profile or to the QoS Profile. It is expected that the QoS parameters included in Alternative QoS Profiles will be expanded to include PDU Set QoS parameters (i.e. Alternative QoS Profiles with alternative PSER, PSDB, etc.) in Rel. 19 under KI#1. 
This solution proposes a third mechanism for adapting to changing media characteristics in the user plane. The solution reuses the mechanisms defined for Alternative QoS and the expected addition of PDU Set QoS parameters to Alternative QoS profiles under KI#1. The solution enables the RAN to autonomously switch between QoS Profiles and Alternative QoS profiles when media traffic characteristics change dynamically. The change in traffic characteristics is identified by the UPF and an indication of the needed QoS/Alt-QoS is sent to the RAN by an additional “QoS/Alt-QoS Indicator” PDU Set Information parameter. 
Proposal
A solution is proposed for KI#1 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 for Dynamic Media Change
[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 #1 and also related to Key Issue #5.
[bookmark: _Toc148498834]6.X.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]In Rel. 18 two mechanisms are available to adapt to changing media characteristics in the user plane:
1. The 5GS may change the QoS and/or alter the traffic characteristics provided for the service data flow when media characteristics change. This requires control plane signalling, typically a PDU Session modification triggered by the UE or an application (e.g. an IMS AF) using the AF Session with required QoS procedure described in TS23.502 clause 4.15.6.6a. Alternatively, a PDU Session modification may be triggered internally by the PCF, SMF, UDM Notification, etc. as described in TS23.502 clause 4.3.3. Any alteration of QoS and AF provided traffic characteristics is possible, however due to the significant control plane signalling required it is feasible to use this mechanism only sparingly – i.e. for semi-permanent changes in QoS or traffic characteristics.

2. Dynamic changes in media traffic characteristics can be detected as frequently as on a per-PDU or per-PDU Set basis and adaptations applied in real-time. EoDB provided by the UPF in the GTP-U header and jitter monitoring by the UPF to assist the RAN with CDRX configuration fall into this category. No or minimal control plane signalling is required and hence changes in media traffic characteristics can be adjusted for in real-time. However, altering QoS parameters because of changes in media traffic characteristics is generally not possible.  

As described in TS23.501 clause 5.7.1.2a, currently with Alternative QoS, the RAN adapts to an Alternative QoS Profile according to the RAN’s ability to maintain the current QoS level. If, for example, congestion means the RAN can no longer maintain one or more of the PER, PDB, MDBV and GFBR, it may autonomously adapt to a lower (less stringent) Alternative QoS Profile. When conditions improve, the RAN may adapt back to a higher (more stringent) Alternative QoS Profile or to the QoS Profile. It is expected that the QoS parameters included in Alternative QoS Profiles will be expanded to include PDU Set QoS parameters (i.e. Alternative QoS Profiles with alternative PSER, PSDB, etc.) in Rel. 19 under KI#1. 
This solution proposes a third mechanism for adapting QoS to changing media characteristics in the user plane. The solution reuses the mechanisms defined for Alternative QoS and the expected addition of PDU Set QoS parameters to Alternative QoS profiles under KI#1. The solution enables the RAN to autonomously switch between QoS Profiles and Alternative QoS profiles when media traffic characteristics change dynamically. The change in traffic characteristics is identified by the UPF and an indication of the needed QoS/Alt-QoS is sent to the RAN by an additional “QoS/Alt-QoS Indicator” PDU Set Information parameter. 
The solution better supports scenarios where changes in media traffic characteristics warrant changes to QoS, where the scope of required QoS changes can be accommodated using QoS and Alternative QoS profiles and the frequency of media traffic characteristic changes preclude AF requests and PDU Session modification signalling. 
The solution is applicable generally to any change of “Media Type” that warrants a change in QoS profile. For example, for a QoS Flow, the Media Types may be “AI Model Download” and “Video” mentioned in the KI#5 description, or “Video-1” and “Video-2” reflecting the different size of media frames, e.g., due to scene changes (also mentioned in the KI#5 description). 
Another prominent use case is support for switching between Avatar and Video calls since these media types have different QoS requirements. Support for Avatars in Rel. 19 is described extensively by SA1 in TR22.856, where it is mentioned in more than half (19) of the 28 use cases. Support for real-time switching between Avatar and video media is mentioned in the consolidated requirements which are recommended for normative specification:
CPR 2.3 - Subject to user consent, the 5G system (including IMS) shall support change of media types between video and avatar media for parties of a multimedia conversational communication.
In TR22.856 clause 5.11 it is noted that:
The key difference between an Avatar Call and a Video Call is that the Avatar Call requires only a very constrained data rate, e.g. 5 kbps, to support.
Hence the change in Media Type from “Video” to “Avatar” may, for example be accompanied in the 5GS by a change from a QoS profile with a higher GFBR and PDU Set QoS parameters appropriate for video to an Alternative QoS profile with a lower GFBR and PDU Set QoS parameters appropriate for avatars. 
[bookmark: _Hlk155621878]In all the above use cases, the RAN switches between a QoS Profile and an Alt-QoS Profile when the new “QoS/Alt-QoS Indicator” PDU Set Information parameter changes, thereby ensuring that the provided QoS matches the traffic characteristics. The AF may indicate the “Media Type” to be detected by the UPF and the association between “Media Types”, “QoS/Alt-QoS Indicators” sent as PDU Set Information in the GTP-U header and “QoS / Alt-QoS Profiles” to be used by the RAN.
A given set of Alt-QoS profiles should be used either for adaptation to RAN congestion as per Rel. 18, or for adaptation to changes in Media Type, but not both. It is suggested that a separate set of Alt-QoS Profiles exclusively for Media Types is defined so that the RAN can adapt simultaneously to congestion and Media Types.
The main elements of the solution are:
1. The UPF identifies a “Media Type” for a PDU Set and includes a corresponding “QoS/Alt-QoS Indicator” as additional PDU Set Information in the GTP-U header sent to the RAN. As in Rel. 18, for identification of PDU Set Information, the “Media Type” may be determined based on the received transport protocol headers and payload or using implementation specific means. The allowable “Media Types” and corresponding “QoS/Alt-QoS Indicator” mapping are provided by the PCF/SMF to the UPF (see item 4).
Identification of the Media Type or QoS/Alt-QoS Indicator at the UPF may be based on a new “Media Type” or “QoS/Alt-QoS Indicator” parameter added to the RTP header extension defined by SA4 for Rel. 18 and provided to the UPF by the AS. Whether Media Type or QoS/Alt-QoS Indicator is included in the RTP header extension should be decided in coordination with SA4 during the normative phase. 
2. The RAN receives Alternative QoS profiles as it currently does. Rather than switching between profiles based on congestion, the RAN selects QoS /Alt QoS profiles according to the “QoS/Alt-QoS Indicator” PDU Set Information sent by the UPF, and QoS/Alt-QoS Indicator to QoS Profile / Alt-QoS Profile “mapping information” received from the SMF.
3. The AF request for QoS may contain a “mapping information” request that associates Media Types with QoS/Alt-QoS Indicators and QoS /Alt-QoS Profiles (for example as shown in table 6.X.2-1 and table 6.X.2-2).
4. The PCF receives the “mapping information” request from the AF, constructs a PCC rule comprising the information and sends the PCC rule to the SMF. The SMF provides the mapping from Media Type to QoS/Alt-QoS Indicator to the UPF, and the mapping from QoS/Alt-QoS Indicator to QoS/Alt-QoS Profile to the RAN.
Note: To enable support for switching QoS/Alt-QoS profiles, it is required that a minimum time between a change of Media Type complies with an SLA. The RAN is not expected to change QoS Profiles if the minimum time is violated.
Examples of “mapping information”  between Media Type, QoS/Alt-QoS Indicator and QoS/Alt-QoS Profile is illustrated in table 6.X.2-1 for the Avatar vs Video Media Types use case, and in table 6.x.2-2 for the AI model download vs video use case mentioned in the KI#5 description.
	Media Type
(to be detected by UPF)
	QoS/Alt-QoS Indicator 
(in GTP-U header)
	QoS/Alt-QoS Profile     (applied in the RAN)

	Video
	1
	QoS  Profile

	Avatar
	2
	Alternative PDU Set Profile #1


Table 6.x.2-1: Avatar & Video example “mapping info” 
	Media Type                       (to be detected by UPF) 
	QoS/Alt-QoS Indicator 
(in GTP-U header)
	QoS & Alt-QoS Profile                         (to be applied in the RAN)

	Video
	1
	QoS  Profile

	AI Model Download
	2
	Alternative PDU Set Profile #1


Table 6.X.2-2: AI Model Update & Video example “mapping info” 

[bookmark: _Toc148498835]6.X.3	Procedures
Figure 6.X.3-1 shows the procedure summarizing the solution. Only changes to existing 23.502 procedures to include new parameters are mentioned.


Figure 6.X.3-1: Procedure for QoS Handling for Dynamic Media Change
1. [bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]The AF request for QoS contains Alternative QoS requirements (which may include alternative PDU Set QoS parameters) and a mapping between Media Types, QoS/Alt-QoS Indicators and QoS / Alt-QoS requirements.
2. PCF generates PCC rule containing the information provided in step 1.
3. The PCC rule is sent to the SMF.
4. The SMF sends the PSA UPF the Media Types the UPF may identify for PDU Sets received on N6 and corresponding QoS/Alt-QoS Indicator mapping information. Note this step is not necessary if the QoS/Alt-QoS Indicator is sent by the application to the UPF, e.g., as a new parameter in an RTP extension header defined by SA4.
5. SMF sends the RAN “mapping information” that associates “QoS/Alt-QoS Indicators ” with QoS/Alt-QoS profiles.
6. DL PDU is received at UPF.
7. UPF identifies the Media Type and determines PDU Set Information for the PDU, including the “QoS/Alt-QoS Indicator” parameter, and sends the expanded PDU Set Information to the RAN via the GTP-U header extension. 
8. RAN adapts between QoS/Alt QoS profiles based on the “QoS/Alt-QoS Indicator” PDU Set Information received in the GTP-U header and the mapping information that associates the QoS/Alt-QoS Indicator with a QoS or Alt QoS Profile.
[bookmark: _Toc148498836]6.X.4	Impacts on services, entities and interfaces
-	AF – In requests for PDU Set based QoS, the AF includes “mapping information” between Media Types, QoS/Alt-QoS Indicator and QoS/Alt-QoS requirements.
-	PCF – includes in the PCC rule the mapping information provided by the AF (or provided by local configuration on PCF).
-	SMF – when enabling PDU Set detection at the UPF, the SMF includes the “Media Types” and “QoS/Alt-QoS Indicator” mapping and sends the “QoS/Alt-QoS Indicator” to “QoS/Alt-QoS profile”  “mapping information” to the RAN.
-	RAN –switches between QoS/Alt-QoS profiles according to the QoS/Alt-QoS Indicator received in the GTP-U header and mapping information (QoS/Alt-QoS Indicator àQoS/Alt-QoS profile) received from the SMF.
-	UPF – Identifies the Media Type of a PDU and adds “QoS/Alt-QoS Indicator” PDU Set Parameter to GTP-U header.
-	UE – No Impact.
*** END of changes ***
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