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1 Introduction
RAN#99 had agreed to update XR WID [1] to include XR-awareness:
	Specify the enhancements for XR Awareness:

-
Signalling by CN of semi-static information per QoS flow (e.g. PDU set QoS parameters), dynamic information per PDU set (PDU Set information and Identification) and End of Data Burst indication (RAN3, RAN2);

-
Impact of identifying by UE of PDU Sets, Data bursts and PSI, as needed (RAN2);

-
Provisioning by UE of XR traffic assistance information e.g. periodicity, UL traffic arrival information (RAN2, RAN3);

-
Support signalling the congestion information from RAN to the CN in alignment with SA2 (RAN3);


In this paper, we try to give some analysis on UE traffic assistance information and the impact due to the use of PDU set information in RAN.
2 Discussion
2.1 UE assistance information
According to SA2 progress in [2], in order to configure UE power saving management schemes like connected mode DRX, CN may provide following traffic assistance information to NG RAN:
· UL and/or DL Periodicity;

· N6 Jitter Information associated with the DL Periodicity;
· Indication of End of Data Burst.

However, the above CN behavior depends on whether 5G system is provided with the traffic characteristic information by the AF. If not, CN may also not be able to provide traffic assistance information to NG-RAN. What’s more, although RAN2 thinks UL jitter may be present for XR, it is not provided by CN. The node to report UL jitter should also be considered.
Considering those cases, in our view, it is UE responsibility to provide such traffic assistance information to gNB for power saving, which can include periodicity and jitter info. And UAI can be used to provide those assistance information to NG-RAN.
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Figure 1. An example of using UL PDU set arrival time to configure DRX configuration
Proposal 1: UAI can be used by UE to inform gNB of the traffic assistance information, including periodicity and jitter info. 
2.2 The usage of PDU set information and its impact
In last RAN2#121 meeting, the agreement for suggested PSER definition is “the PSER defines an upper bound for a rate of non-congestion related PDU Set losses”. Though how PSER is enforced is up to network implementation, the method to count PSER and the condition to enforce PSER should be considered in RAN.
Considering PSER is for PDU Set loss, it should be counted at sender. The sender should know whether the PDU Set is successfully received. Thus, the PDU set status indication from receiver to sender becomes necessary. It can be the indication between RLC entities or between PDCP entities. Considering strict XR latency requirement, RLC UM mode may be suitable for XR service. But the existing indications including RLC status report and PDCP status report are not configured for RLC UM mode (except for DAPS case). In order to count PSER, some enhancement for the PDU Set status indication from receiver to sender should be considered.
Observation 1: In order to count PSER, a PDU set status indication from receiver to sender is necessary.
As SA2 note for PSER said “a PDU Set is considered as successfully delivered only when all PDUs of a PDU Set are delivered successfully”. To achieve this kind of count, two options can be considered.

· Option 1: The receiver counts whether all PDUs of a PDU Set are successfully received based on the PDU set info in UP header and returns the PDU Set status indication (e.g., successfully/unsuccessfully received PDU Set SN) to the sender. Then the sender can count PSER. We believe the PSER should be counted in PDCP entity of the sender. Because it has the awareness of whether the whole PDU Set is successfully transmitted or not and the number of PDU Sets that already have been transmitted.

· Option 2: The sender counts whether all PDUs of a PDU Set are successfully delivered based on the PDU set info in UP header and ACK/NACK feedback in RLC entity. In this case, the RLC entity of the receiver should indicate which PDU (e.g., identified by PDU Set SN and PDU SN) is ACKed or NACKed to the RLC entity of the sender. Then RLC entity of the sender reports it to PDCP entity for counting PSER.

Compared with the option 1, the option 2 needs more inter-layer signaling interaction between RLC entity and PDCP entity, which is complex for PSER counting. Thus, the option1 should be preferred.

Proposal 2: The PDCP entity of receiver should send a PDU Set status indication to PDCP entity of sender to notify the successfully/unsuccessfully received PDU Set.

Considering PSER define the upper bound of the PDU Set loss rate, i.e., if reach the PSER, the PDU Set that is transmitted afterwards should not be lost. It requires the sender should know whether it has reached the upper bound in time. To satisfy above consideration, the trigger of PDU Set status indication should be considered. 
From our side, once the receiver finds that the loss of PDU of the PDU Set happened, the PDU Set status indication should be triggered to help the sender know which PDU Set is unsuccessfully received. The sender can assume other PDU Sets are successfully received if they are not indicated.
Proposal 3: The PDU Set status indication should be sent at least when the loss of PDU of the PDU Set is detected.

The PSER should be enforced when NW is non-congested. In our understanding, gNB can judge NW downlink/uplink is congested or non-congested by RRM function in current specification. But UE cannot judge by itself unless be informed by gNB. Thus, for DL XR traffic, the PSER can be enforced by NW implementation. For UL XR traffic, gNB should indicate congestion info to UE for enforcing PSER, e.g., via RRC signaling, MAC CE.
Proposal 4: The gNB should indicate congestion info to UE for enforcing PSER, e.g., via RRC signaling, MAC CE. 
According to SA2 progress in [3], PSDB defines the 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. And according to the latest TS 23.501-i10, “when the PSDB is available, the PSDB supersedes the PDB”. Thus, RAN should only consider the usage of PSDB when it is configured. From our view, it is beneficial for RAN scheduling (e.g., prioritize the transmission of the PDU Set that approaching the PSDB) and discarding (e.g., discard the PDU set that exceeds the PSDB). Thus, PSDB may be used to instruct RAN how to schedule PDU set and how to configure PDCP discard timer, but we also admit that this should leave to UE/gNB implementation.
Proposal 5: PSDB can be used by RAN for scheduling and configuring PDCP discard timer, but it should leave to UE/gNB implementation.
3 Conclusion

In this contribution we discussed UE assistance info and the usage of PDU Set info and its impact, and made the following proposals:
Proposal 1: UAI can be used by UE to inform gNB of the traffic assistance information, including periodicity and jitter info. 
Observation 1: In order to count PSER, a PDU set status indication from receiver to sender is necessary.
Proposal 2: The PDCP entity of receiver should send a PDU Set status indication to PDCP entity of sender to notify the successfully/unsuccessfully received PDU Set.

Proposal 3: The PDU Set status indication should be sent at least when the loss of PDU of the PDU Set is detected.

Proposal 4: The gNB should indicate congestion info to UE for enforcing PSER, e.g., via RRC signaling, MAC CE. 
Proposal 5: PSDB can be used by RAN for scheduling and configuring PDCP discard timer, but it should leave to UE/gNB implementation.
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