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Introduction
This contribution aims to discuss some of our views on information relating to PDU Set parameters and data burst information concluded by SA2, and potential jitter issues in UL.

Discussion
PDU Set Information for UL
According to the LS from SA2 (S2-2301378) [1] and the approved CRs [2][3], SA2 has concluded to introduce the following PDU Set QoS parameters:
PDU Set Error Rate: The PDU Set Error Rate (PSER) defines an upper bound for the rate of PDU Sets that have been processed by the sender of a link layer protocol (e.g. RLC in RAN of a 3GPP access) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN of a 3GPP access). Thus, the PSER defines an upper bound for a rate of non-congestion related packet losses. The purpose of the PSER is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in RAN of a 3GPP access). 
[bookmark: _Hlk124845744]PDU Set Delay Budget: The PDU Set Delay Budget (PSDB) defines an upper bound for the delay that a PDU Set may experience for the transfer between the UE and the N6 termination point at the UPF, i.e. the duration between the reception time of the first PDU (at the N6 termination point for DL or the UE for UL) and the delivery time of last PDU of a PDU Set. PSDB applies to the DL PDU Set received by the UPF over the N6 interface, and to the UL PDU Set sent by the UE. 
PDU Set Integrated handling Indication (PSIHI): The PDU Set Integrated Handling Indication (PSIHI) indicates that whether all PDUs are needed for the usage of the PDU Set by the application layer in the receiver side.

In addition to the PDU Set QoS parameters listed above, the AF may also provision PDU Set related assistance information such as Burst Periodicity.
Moreover, to support PDU Set based handling, the following PDU Set related information is conveyed on a per-PDU Set basis:
-	PDU Set Sequence Number.
-	End PDU of the PDU Set.
-	PDU SN within a PDU Set.
-	PDU Set Size in bytes.
-    PDU Set Importance: This parameter is used to identify the importance of a PDU Set within a QoS flow. RAN may use it for PDU Set level packet discarding in presence of congestion.
It is worth noting that, these new QoS parameters and PDU Set related information are agreed by SA2 for PDU Set in downlink. However, from RAN2 perspective, enhancements relating to UL directions are probably more relevant for Rel-18 at least. In particular, the already-approved WI objectives include enhancements of UL mechanisms such as Configured Grants and BSR. In TR 23.700-60 [4], there is a note:
	NOTE 1:	Further PDU Set handling for Uplink will be studied and led by RAN WGs. SA WG2 can align with RAN's progress and decision for Uplink, if any.



Thus, in order to take the SA2 conclusions into the considerations of RAN2 specification work to complete the SI, we think it is sensible to make an assumption that these new QoS parameters and PDU Set information for DL can also be used as baseline for RAN enhancements for UL. Specifically, the assistance information and CP/UP parameters relating to PDU Sets in UL such as packet periodicity, PSER, PSDB, and PSIHI can be very useful in terms of both power saving and capacity enhancements, as the RAN is able to configure appropriate DRX behaviors and UL resource allocation accordingly. Thus, in WI phase we think it is crucial to assume that RAN can have the knowledge on UL counterpart of the DL information agreed by SA2 listed above.
Furthermore, it is apparent that DL and UL traffic flows of many XR applications do not have the same characteristics, and therefore it may not be suitable for RAN to directly apply the information for DL directly to UL traffics. In light of this, we think the assistance information and QoS parameters for PDU Sets should be independently available for both DL and UL. How the information can be made available in DL/UL should be discussed in the WI phase, and actually this issue has already been approved as a WI objective under enhancements for capacity improvement.
Proposal 1: RAN2 assumes PDU Set QoS Parameters and PDU Set Information for control/user plane enhancements in downlink as a baseline for RAN and UE enhancements for supporting PDU Set in the uplink direction.
Proposal 2: The assistance information and QoS parameters of PDU Sets should be independently available for both DL and UL.

Jitter in Uplink
There have been some discussions on whether RAN2 should also take jitter issues into account for uplink. According to TR 38.838, jitter is at least optionally applicable for some of the AR UL models, and the statistical characteristics of which is same as the DL case (described in Clause 5.1.1.2 of TS 38.838).
From our perspective,  we think jitter in UL can be a common issue in practice and hence cannot be neglected. In particular, jitter in UL can occur based on the following reasons:
· Separate Components for Contents Generation
It is worth noting that, in many implementations of user devices, media content generation and protocol processing are handled by different components or cores, such as different processing engines or even different blocks of the system. Moreover, some heavy processing tasks may be conducted via hardware acceleration that can be carried out with another groups of cores. Hence, to deliver the media contents from the component handling content generation to the component handling communication protocols, some inter-processor signalling exchange may be required. Any delay (e.g. caused by additional buffering) occurred in the interface between these components can eventually lead to jitter of UL packet arrival.

· Separate Devices for Contents Generation and Communication
In many of the typical XR use cases, the media content is actually generated by a device different to the device handling cellular communications. For example, the pose information corresponding to a user gesture change could be generated by a wearable on the user’s wrist, but such information is delivered to the network from the smart phone or AR/VR glasses. Therefore, the information has to be first relayed among devices based on e.g. sidelink or non-3GPP technologies. Apparently, such inter-device communication can result in significant delay. In particular, the spectrum for connectivity between devices could be unlicensed, and there could be latency due to contention-based access. 

· Non-Constant Arrival Time of data within a PDU Set
In our understanding, not all data within a PDU set are necessarily generated/delivered at the same time. It may depend on how a PDU Set is defined in operation of application layer, and there could be several different ways of implementations. Thus, some delay of a data chunk within a PDU Set (e.g. caused by the above reasons) can result in jitter for the whole PDU set. As one example, considering an XR session that involves multiple accompany devices (e.g. camera(s), sensor(s), and microphone(s)), where the application layer generates a PDU set based on the input from these devices. If delay occurs when any of these accompany devices providing the input, the PDU set may not be generated on time, which eventually results in UL jitter.

· Execution of Multiple Applications
As a UE may be executing multiple applications concurrently, each of the applications may generate uplink data. In these cases, arrival time of uplink data from XR applications may be delayed if there is a conflict with some other high priority applications.

Based on the reasonings above, we believe jitter in UL should be considered when considering the enhancements in Rel-18.
Proposal 3: In the WI phase, UL jitter should be taken into account.

Conclusions
This contribution provides some of our views on PDU Set related assistance information and parameters, as well as some explanations about why we think jitter could be a crucial issue for UL. The following are proposed:
Proposal 1: RAN2 assumes PDU Set QoS Parameters and PDU Set Information for control/user plane enhancements in downlink as a baseline for RAN and UE enhancements for supporting PDU Set in the uplink direction.
Proposal 2: The assistance information and QoS parameters of PDU Sets should be independently available for both DL and UL.
Proposal 3: In the WI phase, UL jitter should be taken into account.
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