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1		PDU-Sets handling in RAN
In the LS sent by RAN2 to SA2 [2], the inquiry pertained to the possibility of variations in QoS characteristics (PSER, PDSB, importance, …) among PDU-Sets and the level of granularity (QoS flow, individual PDU-Sets, …) at which these variations may occur. This information was sought by RAN2 in order to gain understanding of how PDU-Sets can be effectively mapped in radio protocols.   
In response to the inquiry from RAN2, SA2 referred to their conclusion in the FS_XRM study (TR 23.700-60 [1]) and stated that they have reached agreement on the definition of new QoS parameters for the PDU-Set concept, including PDU-Set Error Rate (PSER), PDU-Set Delay Budget (PSDB) and the PDU-Set Integrated Handling Indication (PSIHI). Furthermore, SA2 stated that they have agreed the inclusion of a PDU-Set importance indicator which will be conveyed on a per-PDU-Set basis. It was emphasized that while all PDU-Sets within a single QoS flow should apply the same PSER, PSDB and PSIHI, the importance of individual PDU-Sets within the QoS flow may vary. 
In the same LS, RAN2 also inquired if different types of PDU-Sets can be mapped to the same QoS flow and if so, should the RAN have the ability to differentiate between them in terms of treatment over the air interface. RAN2 also asked what information is signalled from higher layers to the gNB to determine the different treatment of PDU-Sets.
SA2 replied that different types of PDU-Sets can be mapped to the same QoS flow if they possess the same QoS parameters. A single QoS flow is associated with one PSER and one PSDB at any given time. Additionally, it has been clarified that different PDU-Sets within a single QoS flow can be associated with different ‘PDU-Sets importance’ information which would be signalled to the gNB to determine the appropriate treatment of these PDU-Sets over the air interface. 
SA2 also referred to their conclusion in the FS_XRM study that the ‘PDU Set importance’ indication may be used by NG-RAN for PDU Set level packet discarding in presence of congestion.
Also, according to the TR 23.700-60 [1], and in the definition below given to the PDU Set Importance, it seems, based on SA2 recommendation, that this information has to be used by RAN in presence of congestion to carry discarding:
· 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.
Also, in the TR 23.700-60 [1], and in the definition of the PSER, it is defined as an upper bound for a rate of non-congestion related packet losses. Thus, 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) in a non-congested condition. The network is not required to comply to the PSER requirement in congested conditions but can rely on the PDU-Sets importance indication to relieve the congestion by discarding low importance PDU-Sets.
Network will often over-allocate resources for XR traffic to ensure a real-time and high-quality experience, given the varying the packet sizes and the jitter of XR flows. However, this can lead to increased congestion. To mitigate this, the network can utilize the ‘importance flag’ of PDU-Sets to prioritize and potentially discard low-importance PDU-Sets, thus managing congestion more effectively. 
In [3], in response to SA2’s inquiry regarding the feasibility of estimating congestion information per QoS flow and per DRB in both UL and DL, RAN3 has indicated that it is possible for NG-RAN to estimate the congestion information based on factors such as traffic latency. RAN3 has not identified any UE impact in deriving such estimation. RAN3 has also clarified that the method of mapping between QoS flow and DRB can affect the level of congestion estimation. If a one-to-many mapping is utilized, the estimation can be carried out on a per-DRB level in both UL and DL, with all QoS flows mapped to the same DRB are sharing the same estimated congestion information. Conversely, if a one-to-one mapping is employed, the estimation can be performed on a per-DRB or/and per-QoS flow in both UL and DL.
Based on these inputs from SA2 and RAN3, the PDU-Sets importance indication has to be used for discarding if congestion is detected.
Proposal 1: PDU Set importance information is used by RAN for discarding if congestion is detected. 

Therefore, if congestion is detected in NG-RAN it can start using the PDU-Set importance information for discarding, it can also configure UEs to start using PDU-Sets importance for the discarding if congestion in UL is detected. At the same time, the congestion information should be reported to the application to take actions for example by adjusting the codec coding rate and data throughput to better align with the network conditions.
Proposal 2: RAN to indicate to the UEs to enable/disable PDU-Sets discarding based on importance information.

Packets are stored at PDCP layer in a transmission buffer until a status report confirms successful reception or the discard timer expires. The discard timer sets the limit for RAN to deliver a packet. In XR, the PDU Set importance indication should be used for discard and PDCP can discard low importance PDU-Sets as needed. 
Proposal 3: PDCP to discard, when needed, PDU-Sets based on their indicated importance. 

2		Jitter for XR traffic in UL 
As noted by SA4 in [4], jitter in video encoding can vary due to a variety of factors such as cloud encoder load and content complexity. A high-performing video encoder aims to minimize the delay in encoding each frame to maintain real-time encoding. However, SA4 stated that there has been limited research and no specific requirements for the performance of video encoders in real-time XR services. Additionally, some of the sources of the jitter mentioned above do also apply to the device encoder, particularly the complexity of the content and the variability between different types of video frames.
Hence, UL traffic experiences jitter mainly from codec which should be considered in design. UE can report jitter statistics to gNB/CN as assistance information and be considered for configuration/design. Based on reported jitter, gNB/CN may enable/disable features; if jitter is small, it may be disregarded in configuration.
Proposal 4: Traffic jitter information is applicable in UL and UE reports jitter statistics as assistance information. 

3		Conclusions
In conclusion, we have the following proposals: 

Proposal 1: PDU Set importance information is used by RAN for discarding if congestion is detected. 
Proposal 2: RAN to indicate to the UEs to enable/disable PDU-Sets discarding based on importance information.
Proposal 3: PDCP to discard, when needed, PDU-Sets based on their indicated importance. 
Proposal 4: Traffic jitter information is applicable in UL and UE reports jitter statistics as assistance information. 
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