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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will provide our considerations on PDU prioritization, for which RAN2#119-e reached the following agreements.
· [bookmark: _Hlk114688221]RAN2 assumes that PDU Set based parameters and PDU Set related information may be used for better support of XR services. RAN2 can consider both UL and DL directions.
· RAN2 will study PDU Set based parameters and PDU Set related information handling in Network and UE
· RAN2 to adopt the current SA2 definition of PDU Set as an application media unit as working assumption, subjected to further guidance from SA2 and SA4. 
· XR awareness discussion in RAN2 should consider PDU set characteristics and how to use the information available on those (for UL and/or DL). Can also consider how to handle data bursts.
· RAN2 can study e.g. periodicity, arrival time, jitter and frame-size variations for XR awareness to enable power savings and capacity enhancements. Can study also how often such parameters change (i.e. how dynamic they are).
· RAN2 can consider how PDU sets can be mapped to DRBs (FFS if SA2 discussion on PDU set mapping to QoS (sub-)flows impacts this)
 
Discussion
In the existing system, the LCP procedure is designed in MAC to prioritize data of high priority. When generating a new MAC PDU, the Multiplexing and assembly entity shall invoke the LCP procedure. In the LCP procedure, the available data shall be multiplexed into the UL grant allocated considering the LCH priority as well as fairness. The UL grant allows the data of LCHs multiplexed in strict decreasing priority order of the LCH priority. In addition, the LCHs to be multiplexed should satisfy the LCH mapping restrictions configured by RRC. In short, the current LCP procedure is a data selection/prioritization functionality based on the logical channel priority. 
While, for the XR service, SA2 introduces PDU Set and PDU Set-related characteristics, e.g. PSDB [2]. 
PDU-Set Delay Budget (PSDB)
The PDU-Set Delay Budget (PSDB) defines an upper bound for the time that a PDU-Set may be delayed between the UE and the N6 termination point at the UPF. 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. For a certain 5QI the value of the PSDB is the same in UL and DL. In the case of 3GPP access, the PSDB is used to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points). For GBR QoS Flows using the Delay-critical resource type, a PDU-Set delayed more than PSDB is counted as lost if the QoS Flow is not exceeding the GFBR. For GBR QoS Flows with GBR resource type not exceeding GFBR, of the PDU-Sets shall commonly not experience a delay exceeding the 5QI's PSDB to a very high percentage.
Target to PDU Set, SA2 considers integrated QoS handling. For example, packets in one PDU Set can be decoded/handled as a whole.  A PDU Set may be discarded if the PSDB exceeds [2]. The logic we understood herein is that the decoder will not be benefited from the packets which are received after the PSDB exceeds. From this aspect, it values to prioritize the packets of a PDU Set which have less latency than other packets. Obviously, it is another dimension for the data selection/prioritization and would be good if this dimension can be reflected in the MAC design. 
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Based on the above, we propose RAN2 to consider the LCP enhancement to well support integrated PDU Set handling, e.g. taking the remaining latency of a PDU Set into account in the LCP procedure.  
[bookmark: _Toc114778945][bookmark: _Toc115429788]For integrated PDU Set handling, RAN2 enhances the current LCP procedure, e.g. taking the remaining latency of a PDU Set into account in the LCP procedure.
In the current 5G system, it could happen that multiple uplink grants/channels overlap and the overlapped grants/channels have individual transmission requirements. Rel-16 URLLC introduces the prioritization procedure to resolve this overlapping case and lets the MAC layer prioritize the grant/channel of a high priority. The priority of an uplink grant is determined by the priority of the LCH which is multiplexed or to be multiplexed in the associated MAC PDU. Similar to the LCP procedure we analyzed above, it would be good if the prioritization procedure can additionally take the PDU Set information into account in the grant selection. The PDU Set information assumed is the association among packets and the remaining latency of the associated packets. Based on the above, we propose RAN2 to enhance the current prioritization procedure, e.g. taking the remaining latency of a PDU Set into account in the prioritization procedure.
[bookmark: _Toc115429789]For integrated PDU Set handling, RAN2 enhances the current prioritization procedure, e.g. taking the remaining latency of a PDU Set into account to select a prioritized resource.
[bookmark: _Toc110370069][bookmark: _Toc110370079][bookmark: _Toc110370107][bookmark: _Toc110370080][bookmark: _Toc110370108][bookmark: _Toc110370081][bookmark: _Toc110370109][bookmark: _Toc110370082][bookmark: _Toc110370110][bookmark: _Toc110370083][bookmark: _Toc110370111][bookmark: _Toc110370084][bookmark: _Toc110370112][bookmark: _Toc110370085][bookmark: _Toc110370113][bookmark: _Toc110370086][bookmark: _Toc110370114][bookmark: _Toc110370087][bookmark: _Toc110370115][bookmark: _Toc110370088][bookmark: _Toc110370116][bookmark: _Toc110370089][bookmark: _Toc110370117][bookmark: _Toc110370090][bookmark: _Toc110370118][bookmark: _Toc110370096][bookmark: _Toc110370120][bookmark: _Toc47558120][bookmark: _Toc47562683][bookmark: _Toc47600085]
[bookmark: _Toc109213964]Conclusion
We have the following proposals:
Proposal 1	For integrated PDU Set handling, RAN2 enhances the current LCP procedure, e.g. taking the remaining latency of a PDU Set into account in the LCP procedure.
Proposal 2	For integrated PDU Set handling, RAN2 enhances the current prioritization procedure, e.g. taking the remaining latency of a PDU Set into account to select a prioritized resource.
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6.52.2.4 QoS parameters for PDU Set Based QoS handling.
New QoS parameters for PDU Set based QoS handling in 5GS: -
Baseline parameters: «
- PDU Set Delay Budget (PSDB) (solution 8, 9, 12, 14, 25, 26).

- PDU Set Error Rate (PSER) (solution 8, 12, 25, 26). The PDU Set Error Rate applies to PDU set which
needs PDU set content integrated handling.

= NOTE: A PDU Set is considered as error in case all or partial PDUs of the PDU Set are not successfully delivered.
The other PDU Set error cases depends on the consensus of the other PDU Set content integrity
handing.

= Editor's note: PSDB and PSER definitions need further discussion. Also, it is FFS how the PSDB, PSER are
differentiated on a PDU Set basis. Should importance parameter be considered to differentiate the
PSDB, PSER, Priority provided over NGAP is FFS? .

- Whether all PDUs are needed for the usage of PDU Set by application layer (solution 22, 23, 25, 49, 51).«
Parameters for further study:
- Whether to drop a PDU Set in case PSDB s exceeded (solution 8, 22, 24, 25). .

- PDU Set Priority (14, 56).




