3GPP TSG-SA WG2#160
S2-2313105
Chicago, USA, November 13 – 17, 2023

Source:
Apple
Title:
Discussion on Uplink PDU Set handling 
Document for:
Discussion
Agenda Item:
9.12.2
Work Item / Release:
XRM / Rel-18
Abstract of the contribution: This paper analyses views and issues on uplink PDU Set handling.
1.
Discussion
This discussion paper analyses RAN2 requests in the incoming LS (2311967/ R2-2311590) on the agreements for UL PDU Set handling and also views expressed in SA2#159.
	In RAN2#122 meeting, RAN2 agreed:

· On the UL, the identification of PDU sets, data bursts and PSI is left to UE implementation. This doesn’t mean UE cannot use information provided by upper layers, but RAN2 does not intend to specify how.
Some of the radio level capabilities defined by RAN2 (e.g. pdu-SetDiscard, which indicates whether the UEs supports PDU set based discard operation) implicitly assume XR awareness for UL traffic in UE AS layer (i.e. awareness of PDU sets, data bursts, and PSI). However, RAN2 thinks it is up to SA2/CT1 to decide whether AS/NAS interactions or NAS signaling is required to support this and, if so, how they are defined.


RAN2 has agreed that identification of PDU Sets, data bursts and PSI is up to UE implementation. RAN2 has also indicated it is up to SA2/CT1 to decide whether NAS signalling is necessary for bringing the needed XR awareness in the AS layer.  
In SA2#159 there were various views expressed on UL PDU Set related signalling aspects.  
1.1 RAN Resource wastage 

The argument for enhanced operator control for enabling UL PDU Set originates from a potential RAN resource wastage scenario when the UE is not able to identify PDU Sets. 
The QoS rules are provisioned to the UE under network control. In the case of XRM, the PDU Set based QoS handling is enabled based on AF request per session (per UE). This is true for downlink and uplink. The assumption is that AF knows whether the application server and the application client are generating data that is suitable for PDU Set based QoS handling. MNOs have control over whether an AF is allowed to request for sessions with requested QoS.  A UE capability at NAS level (SM signalling per PDU Session) seems unnecessary for this aspect. 

Even if there is a UE capability defined for this, there are scenarios where UE is not able to identify PDU Sets (either the application client has not properly marked them or due to UE internal conditions). In such cases, more dynamic indication of UE’s situation to the RAN is more useful. To the best of our knowledge, RAN2 is already considering such UE-RAN signalling. 
For avoiding RAN resource wastage, mechanisms defined in RAN2 is deemed sufficient. 

Conclusion #1: There is no requirement for UE capability at NAS level (SM signalling per PDU Session).  
1.2 Testability of UE identification of PDU Sets 

Another point raised in the discussion relates to the testability of PDU Set identification in the UE. The main question here is whether the PDU Set identification should be based on 3GPP defined RTP header extensions to make the feature testable. This is not really the case. Testing is for the observable behaviour of the UE towards the network.  

The goal of UL PDU Set identification in RAN is to enable features like intelligent discard and intelligent transmission grant. Let us look at the use of PDU Set importance based discarding and PDU Set Integrated Handling Indication (PSIHI) as two use cases.  

PDU Set importance based discard: PSI based PDU Set discard is a feature that RAN might employ in an uplink QoS Flow with PDU Set based QoS handling. In case of congestion, this feature gives RAN a possibility to instruct UE to discard PDU Sets below a given importance level (i.e., above the corresponding PSI value, as defined in 3GPP TS 26.522). If UE is not able to identify PDU Sets, it may not be able to discard PDU Sets as per the instruction. This aspect can be tested by injecting an SDF known to include PDU Sets with PSI above the RAN configured threshold for discard. In the testing environment, it can be verified in the System Simulator that the traffic from the UE does not include the PDU Sets above the configured threshold. 
In a test setup, the UE’s ability to identify PDU Set from Protocol Description is negotiated between the TestApp client and the UE. The TestApp running on the System Simulator provided the Protocol Description from which the UE is required to identify PDU Sets. TestApp also provides the test stream of PDU Sets which have marking as required by the Protocol Description. The PDU Set identification takes place in the Device Under Test (UE). The RAN in the System Simulator configures the PDUSet-discard based on the threshold values for PDU Set importance. UE is expected to drop PDU Sets which are of lower priority than the threshold. This can be verified by the TestApp from the uplink PDU Sets received in the Uu from the UE.  
In the following figure, the Protocol Description is to help the UE identify PDU Set importance values from input test stream. The RAN configures a discard threshold of 7 and TestApp can verify from the uplink PDUs if UE has included any PDUs of a PDU Set with a PDU Set Importance value greater than 7. The observable behaviour can be verified without caring about how the UE has implemented PDU Set identification using Protocol Description. 
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Figure 1.2‑1 Test Setup for PDU Set identification
PDU Set Integrated Handling Indication (PSIHI): If the PSIHI is applicable for a given QoS flow, in the uplink direction, RAN may allocate more transmission opportunities considering the PDU set size and number of PDUs in a PDU Set (Multi-PUSCH Configured Grant). If the UE identifies that PDUs are not part of a PDU Set, these transmission occasions may not be utilized.  To mitigate such scenarios, RAN has also discussed mechanisms for the UE to cancel transmission occasions that may go unutilized (CTO-UCI). This behaviour can be tested by an input SDF where UE is injected with PDUs with markings that do not indicate them to be part of the PDU Set and ensuring that transmission occasions that are assigned beyond what is required is cancelled by the UE. 

Observation #2: There appears to be no problem in the UE-RAN inter-operability irrespective of ‘how’ the UE identifies PDU Sets.  The features are testable based on observable behaviour in the Uu interface. 
In the above example, Protocol Description is shown as provisioned in the application layer. This can also be done through NAS signalling if that is beneficial in some cases. 

Observation #3: The protocol description may be optionally provisioned through NAS signalling.
2.
Proposal
Based on the discussion above, we put forward the following proposals:

Proposal #1: There is no need for UE capability at NAS level for UL PDU Set functionality.  

Proposal #2: UE may identify PDU Set based on SA4 defined RTP header extensions or from existing RTP header fields as per Protocol Description. This does not cause any testability issue. 

Proposal #3: The protocol description for PDU Set identification may be optionally provided to the UE through NAS signalling.  
[image: image2.png]



1

