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1. Introduction

Under CT1 R18 WID eUEPO, it has covered below objective on traffic categories definition in URSP:
"-
Support for standardized and operator-specific traffic categories in the Connection Capability of Traffic Descriptor of URSP rule:

a)
Updates to the URSP TD component type connection capabilities to enhance the support for standardized and operator defined traffic categories based on the conclusion on KI#4 in TR 23.700-85 clause 8.4."
This paper attempts to analyse the required stage 3 work based on the latest GSMA requirements and propose some proposals in CT1.
2. Discussion
2.1. Latest GSMA requirements on traffic categories
In June 2023, GSMA has officially released GSMA PRD NG.135 v3.0 [1] in which section 3.1.9 has defined the following standardized traffic categories:

	Traffic Category
	Description

	IMS
	IMS Voice + Video comprising voice, video telephony and multimedia communications over IP networks. Voice, Video and SMS over IMS DNN, as well as RCS (Rich Communication Service) are included in this traffic category.

	Internet
	Internet data traffic with wide availability but no critical requirements on latency or data rates.

	IoT delay-tolerant
	Delay-tolerant, low sustained data rate IoT traffic.

	IoT non-delay-tolerant
	Non-delay-tolerant, low sustained data rate IoT traffic

	downlink streaming
	Downlink streaming, characterized as downlink high data rates content and low latency.

	uplink streaming
	Uplink streaming, characterized as uplink high data rates content and low latency.

	Vehicular Communications
Editor's note: This TC is subject of further discussion.
	V2X traffic, characterized by low latency, high reliability, and high availability.

	Real time interactive
	Real time interactive traffic, for example for gaming, AR/VR.

	Unified Communications
	Unified communications traffic, which comprise communications through a single user interface at the UE, for instance instant messaging, VoIP, and video collaboration through the same application.

	Background
	Any traffic that is not time-sensitive, e.g., firmware/ software updates over the air. This traffic has no critical requirements from latency or data rates perspective. This traffic should/can be subject of scheduling (e.g. at specific time of day) by the applications/networks.

	Mission Critical Communications
	Mission-critical communications, may include MC-PTT, MC video and MC data

	Time Critical Communications
Editor's note: This TC is subject of further discussion.
	Time Critical Communications, with low to very low latency requirements, and high availability.

	Low latency loss tolerant Communications in Unacknowledged Mode
	Traffic which has low latency requirements and is tolerant to some loss, hence using un-acknowledged mode at the RLC layer. E.g., for certain real time voice or real time video traffic.


Furthermore, GSMA has indicated following requirement to 3GPP. Note that before officially release GSMA PRD NG.135 v1.0 in June 2022, GSMA ENSWI has already sent the LS [2] to indicate below requirements to 3GPP SA2 in April 2022.
· Standardized Traffic categories for the Traffic Descriptor in URSP should be supported by 3GPP.
Observation #1: GSMA has already officially agreed the standardized traffic categories in GSMA PRD NG.135 v3.0 and indicated the requirements to 3GPP.
2.2. Required stage 3 work on GSMA requirements on traffic categories
Based on GSMA requirements on traffic categories, SA2 has done required stage 2 work under R18 WID eUEPO and informed the SA2 concluded work to CT1 (see [3]). Note that the work done by SA2 was based on GSMA PRD NG.135 v1.0 which is before the release of GSMA PRD NG.135 v3.0.
The main stage 2 work done by SA2 can be summarized as below (see [4]):

(1) To extend the Connection Capabilities traffic descriptor with traffic categories within a URSP rule.

(2) To add a below table NOTE to indicate the required work: the yellow text indicate the standardized traffic categories and the reserved values for operator-specific traffic categories are specified in CT1 TS 24.526 and the green text indicates that the Operator-specific traffic categories values and the use of traffic categories at the OS layer are out of scope of 3GPP specifications.
"NOTE 5:
The format and values of Connection Capabilities Traffic Descriptor to match against standardized traffic categories are defined in TS 24.526 [19] according to the requirements in GSMA PRD NG.135 [39]. The reserved values of Connection Capabilities to match operator-specific traffic categories are specified in TS 24.526 [19]. Traffic categories requested by the UE application are independent from the UE's Operating System. Operator-specific traffic categories values are out of scope of 3GPP specifications. Details on how UE applications indicate traffic categories to the UE's Operating System are out of scope of 3GPP specifications."
Based on above stage 2 requirements, one can see the required stage 3 work are mainly: To extend the connection capabilities definition and coding to cover the standardized and operator-specific traffic categories based on the latest requirements on traffic categories given in GSMA PRD NG.135 v3.0.

Proposal #1: It proposes to extend the connection capabilities definition and coding in TS 24.526 to cover the standardized and operator-specific traffic categories based on the latest requirements on traffic categories given in GSMA PRD NG.135 v3.0.
2.3. Gaps between CT1 and GSMA on traffic categories
Currently in CT1 TS 24.526, it has defined following standardized and operator-specific connection capabilities:
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Comparing the standardized traffic categories defined in GSMA PRD NG.135 v3.0 section 3.1.9, following 11 traffic categories are not defined in TS 24.526. Note that there two traffic categories are under FFS in GSMA.
1) IoT delay-tolerant

2) IoT non-delay-tolerant

3) downlink streaming

4) uplink streaming

5) Vehicular Communications (FFS)

6) Real time interactive

7) Unified Communications

8) Background

9) Mission Critical Communications

10) Time Critical Communications (FFS)

11) Low latency loss tolerant Communications in Unacknowledged Mode
About operator specific traffic categories, as per SA2 requirement, it will also use the values for operator specific connection capabilities and the detailed values are out of scope of 3GPP specifications.
Observation #2: There are 11 standardized traffic categories are not defined in CT1 TS 24.526 and existing operator specific connection capabilities can be used for operator specific traffic categories.
2.4. Extenstion of connection capabilities traffic descriptor
About the potential extension on the length of the connection capabilities traffic descriptor in a URSP rule, SA2 and CT1 has exchanged views via LSes (e.g. see [5] and [6]). However, no conclusion was made as no stable conclusion from GSMA on standardized traffic categories.

Currently, the length of the connection capabilities traffic descriptor is one octet and could have up to 256 connection capabilities. So far, 32 values are reserved for operator specific connection capabilities. In GSMA PRD NG.135 v3.0 and also related LSes to 3GPP, GSMA has not provided specific requirements on operator specific traffic categories and also SA2 has indicated that the number of operator specific traffic categories that need to be supported, it is subject of CT1 discussions.
When taking following considerations, we believe the current 32 reserved values for operator specific traffic categories maybe not so sufficient for future use:

(1) The specific values for operator specific traffic categories are out of scope of 3GPP and hence, 3GPP has no control on how many values will be used by the operator in the field.

(2) Just due to above (1), the operator can use any value for their specific traffic categories as per different criteria, e.g. per value per application. Note that even for the non-operator specific application, the operator could still decide to use operator specific traffic categories.
(3) There is no enforcement between operators to coordinate well on the used value for operator specific traffic categories. GSAM has not defined such requirements so far. Of course, operators can reach SLA on this as per their requirements case by case but this cannot be enforced for all operators. With this, it could happen that different operators will use different operator specific traffic categories values even for the same application.
(4) More and more applications will run on the operator mobile network, hence, 32 reserved value-space indeed is not big and has risk for future use.
Hence, as SA2 indicated that operator specific traffic categories will use the value for operator specific connection capabilities, CT1 needs to discuss whether the reserved value for operator specific connection capabilities needs to be extended and how to extend.

Based on above discussion, if operators have such requirements, we believe it is reasonable and safer to extend the value space reserved for operator specific connection capabilities and there are three options can be considered:

Option #1: To extend the value space reserved for operator specific connection capabilities in the existing connection capabilities component without extending the length of connection capabilities component.

Option #2: To extend the length of existing connection capabilities component, e.g. from 1 octet to 2 octets and reserve more value space for operator specific traffic categories.
Option #3: To define a new traffic descriptor component for operator specific traffic categories.

The evaluation on these three options can be seen in below table 1.
Table 1. Evaluation on options on extension of operator specific connection capabilities
	Options
	Pros.
	Cons.

	Option #1:

Only extend value space of existing connection capabilities
	· Backward compatible
· No new traffic descriptor component type needs to be defined and hence no stage 2 work is required.
	· No much available value space can be extended considering it shares the same value space with standardized connection capabilities.
· Impact the available value space for standardized connection capabilities.

	Option #2:

To extend the length of existing connection capabilities
	· More available value space can be extended for operator specific connection capabilities.
· No new traffic descriptor component type needs to be defined and hence no stage 2 work is required.
	· Not backward compatible for the legacy UE as it will wrongly decode the received traffic descriptor in a URSP rule.

	Option #3:

To define a new traffic descriptor component
	· More available value space can be extended for operator specific connection capabilities.

· As no touch the existing connection capabilities and hence, more available value space can be used for standardized connection capabilities (including the standardized traffic categories).
	· A new traffic descriptor component type is added which requires stage 2 work.
· Backward compatible issue that the legacy UE will skip the whole URSP rule including this new traffic descriptor component. However, this seems can be resolved by a URSP configuration policy, e.g. the PCF always provides two URSP rules, one include the new traffic descriptor component followed by one without the new traffic descriptor component.


Based on above evaluation, one can see if operators want to have more value space for operator specific traffic categories for future use, Option #3 is more reasonable.

If going to Option #3, then for the standardized connection capabilities, it could still have up to 224 standardized connection capabilities. GSMA PRD NG.135 v3.0 has defined 13 standardized traffic categories and plus 2 connection capabilities (i.e. MMS and SUPL) which were not covered by GSMA PRD NG.135 v3.0, the total number of connection capabilities is 15 so far and hence, still has 209 value remained which is enough for future use.
Proprosal #2: It proposes to not extend the length of the existing connection capabilities traffic descriptor in a URSP rule. If any extension is required, to define a new traffic descriptor component is preferred.
2.5. Reply LS proposal on stage 3 work on traffic categories
About the traffic categories definition in URSP, since the beginning of 2022, there are many rounds of LS changes between GSMA ENSWI, 3GPP SA2 and 3GPP CT1. There are actually related actions to CT1 in both GSMA incoming LS (see [7]) and 3GPP SA2 incoming LS (see [3]). However, both LSes are just noted and all related CRs are postponed to wait the stable conclusion from GSMA on standardized traffic categories. Nevertheless, if CT1 has implemented GSMA requirements on traffic categories by taking into SA2 requirements into account, it is better to provide an official reply to GSMA and SA2.
Moreover, SA2 has indicated to CT1 that whether the length of the connection capabilities traffic descriptor in a URSP rule needs to be extended for future use. If CT1 has made decision on this, it is also better to inform SA2.
Finally, there are still two traffic categories are under FFS in GSMA and hence, it is better to request GSMA to keep CT1 updated.
Proprosal #3: It proposes to send an LS to GSMA ENSWI and SA2 to inform CT1 agreed work on traffic categories definition in URSP and the conclusion on the length of the connection capabilities traffic descriptor in a URSP.
3 Conclusion
This paper has analysed the required stage 3 work based on the latest GSMA requirements on traffic categories definition in URSP.

Based on discussion, following observations were provided:

Observation #1: GSMA has already officially agreed the standardized traffic categories in GSMA PRD NG.135 v3.0 and indicated the requirements to 3GPP.
Observation #2: There are 11 standardized traffic categories are not defined in CT1 TS 24.526 and existing operator specific connection capabilities can be used for operator specific traffic categories.
Based on these observations, following proposals were provided:

Proposal #1: It proposes to extend the connection capabilities definition and coding in TS 24.526 to cover the standardized and operator-specific traffic categories based on the latest requirements on traffic categories given in GSMA PRD NG.135 v3.0.
Proprosal #2: It proposes to not extend the length of the existing connection capabilities traffic descriptor in a URSP rule. If any extension is required, to define a new traffic descriptor component is preferred.
Proprosal #3: It proposes to send an LS to GSMA ENSWI and SA2 to inform CT1 agreed work on traffic categories definition in URSP and the conclusion on the length of the connection capabilities traffic descriptor in a URSP.
Proposals #1 is captured in CR C1-235317 and Proposal #2 and #3 are captured in LS-out C1-235318.
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