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1 Introduction
Last RAN2#120 we had agreed the followings XR-awareness for PDU set and data burst:
	=> N1N excluded

=> Splitting DRB into multiple LCH (DC like) FFS.

=> Should try to understand why we would need to treat PDU sets differently over the radio and why different PDU sets are muxed over same flows. Also need to understand need for reordering.
=> Send LS to SA2/SA4
For Uplink
=> Agree that UE identifies PDU Sets / Bursts.
=> In-band marking not needed. Further information considered if BSR is not enough.

=> Handling of discard FFS.
=> If delay-aware LCP is introduced, need the ability to turn it off.

=> SRBs not impacted.

=> Not considered further unless fundamental issues are identified.


In this paper, we try to give some analysis of PDU set info based on the reply from SA2.

2 Discussion
2.1 RAN impact of PSER
SA2 had agreed to define new PDU Set QoS parameters for PDU Set level handling in NG-RAN, and also gives the parameters description in [1]. Those PDU Set QoS parameters are listed below:
-
PDU Set Delay Budget (PSDB)

-
PDU Set Error Rate (PSER)

-
PDU Set Integrated handling Indication (PSIHI)

For above QoS parameters, SA2 sends an LS [2] to RAN2 to ask for feedback on PSER. Before the analysis, we firstly copy the PSER description here.

	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). 

NOTE1:
In this release, a PDU Set is considered as successfully delivered only when all PDUs of a PDU Set are delivered successfully. 

A QoS Flow is associated with only one PDU Set Error Rate. The value of the PDU Set Error Rate is the same in UL and DL. 

Editor’s Note: it is FFS how to count PSER when a PDU Set cannot meet PSDB with regard the maximum duration threshold is met or not. 

Editor's Note: The PSER definition may be subject to change if RAN2 provides any feedback on that.


According to the above description, the sender should know if the PDU Set is successfully received, only in this way, the PSER can be counted. 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 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 info in UP header and returns the PDU Set status indication 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 info in UP header and ACK/NACK feedback in RLC entity. In this case, the RLC entity of the receiver should indicate which PDU 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 1: 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 2: The PDU Set status indication should be sent at least when the loss of PDU of the PDU Set is detected.
From our perspective, RAN2 needs to distinguish whether packet loss happens in presence of congestion or not. The gNB can determine whether uplink/downlink is congested or not via RRM, but PDCP layer cannot know unless be informed by upper layers. Thus, if congestion or non-congestion is considered, the PSER count will become complex and introduce significant spec impact. 
For DL XR traffic, assuming gNB PDCP is responsible for counting PSER, then it should interact with upper layer frequently to be aware of congestion. The inter-layer signaling enhancement has to be considered. 
For UL XR traffic, if UE cannot determine whether it is in presence of congestion or non-congestion, UE needs to be informed by NW and the air interface signaling overhead will increase. If UE can determine congestion status, then UE PDCP should interact with upper layer and inter-layer signaling may need to be specified.

Considering the above analysis, we suggest to remove this limitation and see if it can be accepted by SA2. 
Observation 2: If non-congestion is considered, it is complex for PESR count.
Proposal 3: Suggest to remove the limitation of non-congestion related packet losses in PSER description.
2.2 Jitter consideration in UL XR traffic 
According to Rel-17 RAN1 TR [3], jitter is not considered when UL XR traffic is pose/control info, but it is still be considered when UL XR traffic is multimedia data in some cases, e.g., UL AR stream. 
As for SA agreement, SA2 had agreed to provide periodicity and jitter information to NG-RAN for power saving [4][5]:
	The NG-RAN may be provided with the UL and/or DL Periodicity and the Jitter information associated with the DL Periodicity by the SMF, e.g. in order to configure UE power management schemes such as connected mode DRX.  The SMF provides the UL and/or DL Periodicity, DL Periodicity associated Jitter Information to the NG RAN via TSCAI as defined in clause 5.27.2, at PDU Session Establishment/Modification via an NGAP Message.
Editor’s Note: whether the Periodicity and associated N6 Jitter information is provided via TSCAI or via a new specific container for CDRX assistance information is FFS.


Jitter information associated with DL periodicity is sent to NG-RAN. But there is no SA agreement on jitter information with UL periodicity. Actually considering the coding capability (e.g, hardware limitation) difference between UE and XR application server, the UL PDUs of a PDU Set for multimedia data are generated in a longer period than DL PDUs of a PDU Set. This will lead to UL jitter generation and cannot be ignored. For better XR user experience, we prefer to consider jitter if UL XR traffic is multimedia data, e.g., UL AR stream. As for UL pose/control information, their size is relatively small and can be coded by UE in a short time. Thus, there is no need to consider UL jitter for pose/control information. 
Proposal 4: For UL XR traffic, jitter is not considered for pose/control info while can be considered for multimedia data, e.g., UL AR stream.

2.3 The use of PDU set information

We summarize the PDU set info that NG-RAN receives from CN and list them in below table, those info can be classified into three categories.

	PDU Set QoS parameters
	PDU Set info
	Traffic assistance information

	Semi-static info
	Dynamic info
	Semi-static info

	-
PDU Set Delay Budget.

-
PDU Set Error Rate.

-
PDU Set Integrated Handling Indication.
	-
PDU Set Sequence Number.

-
Indication of End PDU of the PDU Set 

-
PDU Sequence Number within a PDU Set

-
PDU Set Size in bytes.

-
PDU Set Importance, which identifies the importance of a PDU Set within a QoS Flow.
	-
UL and/or DL Periodicity;

-
N6 Jitter Information associated with the DL Periodicity; 

-
Indication of End of Data Burst.


The PDU Set QoS parameters including PSDB, PSER and PSIHI, can be used by NG-RAN for scheduling and discarding packets. The PDU Set info can be used by NG-RAN for identification of PDU Set, packet discarding, DRX configuration and scheduling. Traffic assistance information can be used by NG-RAN to configure DRX configuration for power saving.
Observation 3: The following usage of PDU set information can be considered for NG-RAN.
· PDU Set QoS parameters can be used for scheduling and packet discard.

· PDU Set info can be used for PDU Set identification, scheduling, packet discard and DRX configuration.

· Traffic assistance information can be used to configure DRX configuration for power saving.
3 Conclusion

In this contribution we discussed PDU set info agreed by SA2, and made the following observations and proposals:
Observation 1: In order to count PSER, a PDU set status indication from receiver to sender is necessary. 

Proposal 1: 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 2: The PDU Set status indication should be sent at least when the loss of PDU of the PDU Set is detected.
Observation 2: If non-congestion is considered, it is complex for PESR count.
Proposal 3: Suggest to remove the limitation of non-congestion related packet losses in PSER description.
Proposal 4: For UL XR traffic, jitter is not considered for pose/control info while can be considered for multimedia data, e.g., UL AR stream.

Observation 3: The following usage of PDU set information can be considered for NG-RAN.
· PDU Set QoS parameters can be used for scheduling and packet discard.

· PDU Set info can be used for PDU Set identification, scheduling, packet discard and DRX configuration.

· Traffic assistance information can be used to configure DRX configuration for power saving.
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