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1. Introduction
RAN2#121 made the following agreements [1]:

	· Introduce UL PDU Set Importance. How UE derives this will be handled in UE implementation.

· Can indicate that in RAN2 considers PDU set concept applicable to both UL and DL in LS to SA2.

· RAN2 thinks UL jitter may be present for XR (e.g. for tethering use cases). It is unclear how network would use UL jitter information (depends on what would be signalled, and would anyway be up to network implementation). 

· RAN2 intends to support tethering use case for XR. This may require signalling of some UL traffic arrival information from UE to network.


2. Discussion on RAN awareness of UL traffic information
The following parameters were captured to be provided by the CN to the RAN for downlink traffic [2] :
	-
Semi-static information per QoS flow:

-
Periodicity for UL and DL traffic of the QoS Flow provided via TSCAI/TSCAC;

-
DL Traffic jitter information (e.g. jitter range) associated with each periodicity of the QoS flow provided via TSCAI/TSCAC.

-
PDU Set QoS parameters of the QoS flow (i.e. applicable to all PDU sets of the QoS flow) provided by the SMF via NGAP:

-
PDU Set Error Rate (PSER): defines an upper bound for a rate of non-congestion related PDU Set losses between RAN and the UE (see TR 23.700-60 [9]).

NOTE 2:
In this release, a PDU set is considered as successfully delivered only when all PDUs of a PDU Set are delivered successfully, and if the PSER is available, the usage of PSER supersedes the usage of PER.
-
PDU Set Delay Budget (PSDB): time between reception of the first PDU (at the UPF in DL, at the UE in UL) and the successful delivery of the last arrived PDU of a PDU Set (at the UE in DL, at the UPF in UL). PSDB is an optional parameter and when provided, the PSDB supersedes the PDB (see TR 23.700-60 [9]).

-
PDU Set Integrated Handling Indication (PSIHI): indicates whether all PDUs of the PDU Set are needed for the usage of PDU Set by application layer.

-
PDU Set Information and Identification (dynamic information for DL provided by user plane in GTP-U header):

-
PDU Set Sequence Number;

-
PDU Set Size in bytes (FFS);

-
PDU SN within a PDU Set;

-
Indication of End PDU of the PDU Set;

-
PDU Set Importance (PSI): identifies the relative importance of a PDU Set compared to other PDU Sets within a QoS Flow. RAN may use it for PDU Set level packet discarding in presence of congestion;

-
End of Data Burst indication in the header of the last PDU of the Data Burst (optional).


In this contribution, we discuss the uplink XR traffic parameters that the RAN needs to be aware of and the use of each parameter.
2.1. RAN awareness of traffic information in the UL
Semi-static uplink traffic parameters useful to the RAN include the following:
· Periodicity of traffic to assist the network with scheduling (e.g., PDU set generation rate for alignment with CDRX cycles and CG occasions).
· Jitter statistics, e.g., mean, max, range to assist the network with scheduling (e.g., applying offsets to start of CDRX cycle, CG occasion). This may be especially useful to support the tethering use case.
· PDU set QoS parameters (PSDB, PSER, PSIHI) to assist the network in configuring the DRBs.
Dynamic uplink traffic parameters useful to the AS layers in the UE include the following:

· PDU set importance (PSI) to assist in the discard mechanism at PDCP in the presence of congestion. 
· A subset of PDU set identification information (e.g., PDU set start indication) to assist the MAC in determining the delay information to be conveyed to the RAN.
Observation 1:
Semi-static uplink traffic parameters useful to the RAN include periodicity, jitter statistics and QoS.
Proposal 1:
UE provides to RAN the semi-static XR traffic information (e.g., periodicity, jitter statistics and QoS) as assistance information. Details on the signaling are FFS.
Observation 2:
Dynamic uplink traffic parameters useful to the AS layers in the UE include PSI and a subset of PDU set identification parameters (e.g., PDU set start indication). 
2.2. Use of parameters at AS layers

With the legacy QoS framework, SDUs from the higher layer associated with QoS flows are mapped to DRBs based on the QFI marking. The SDUs are marked with the QFI at the SDAP layer based on the marking rules provided by NAS signalling. When handling PDU sets, new marking rules can be used for marking the SDUs associated with the PDU sets. For mapping the PDU sets in different QoS flows to DRBs, the SDAP should have visibility of the PDU set QoS parameters (e.g., PSDB. PSER, PSIHI). 
In the downlink, PSI will be provided to the RAN in the GTP-U header and it may be used for discarding in the presence of congestion. A similar mechanism is equally useful for the uplink. Awareness of the PSI at the PDCP may enable discarding of PDU sets of low importance first in the presence of congestion. How congestion is monitored/detected in the UE should be discussed, for example, through buffer size monitoring.
Proposal 2:
Support awareness of PDU Set QoS parameters (e.g. PSDB, PSER, PSIHI) at SDAP for mapping PDU sets in QoS flows to DRBs.
Proposal 3:
RAN2 to discuss how congestion is monitored/detected at UE.
Proposal 4:
Support awareness of PSI at PDCP for enabling discard of low importance PDU sets first in the presence of congestion.

Presence/absence of PSIHI (PDU Set Integrated Handling Indication) indicates whether all PDUs of the PDU set are needed by the application. When the discardTimer for any PDU of a PDU set with PSIHI expires, the transmitting PDCP can discard the remaining PDUs of the PDU set. In order for the PDCP to discard the remaining PDUs when one PDU of a PDU set with the PSIHI indicator is detected to be lost/delayed, detection of PSIHI at PDCP is needed.

Proposal 5:
Enable discard at PDCP of remaining PDUs of a PDU set when a PDU of the PDU set is lost/delayed based on PSIHI. 
In order to enhance the scheduling of UL resources, a delay information will be conveyed to the RAN consisting of remaining time and amount of data buffered at that time. In our understanding, triggering this delay reporting (e.g., via BSR) requires some awareness at the MAC. The MAC needs to be aware of the first PDU of the PDU set to determine the delay information w.r.t. the PSDB (e.g., time PDUs of PDU set have spent in the MAC buffer w.r.t. to the PSDB, remaining time w.r.t. the PSDB). 
Proposal 6:
Support awareness of first PDU of PDU set at MAC when the PDU arrives in the LCH buffer.
Conclusion

In this contribution, the following observations and proposals are made:
Observation 1:
Semi-static uplink traffic parameters useful to the RAN include periodicity, jitter statistics and QoS.
Proposal 1:
UE provides to RAN the semi-static XR traffic information (e.g., periodicity, jitter statistics and QoS) as assistance information. Details on the signaling are FFS.
Observation 2:
Dynamic uplink traffic parameters useful to the AS layers in the UE include PSI and a subset of PDU set identification parameters (e.g., PDU set start indication). 
Proposal 2:
Support awareness of PDU Set QoS parameters (e.g. PSDB, PSER, PSIHI) at SDAP for mapping PDU sets in QoS flows to DRBs.
Proposal 3:
RAN2 to discuss how congestion is monitored/detected at UE.
Proposal 4:
Support awareness of PSI at PDCP for enabling discard of low importance PDU sets first in the presence of congestion.

Proposal 5:
Enable discard at PDCP of remaining PDUs of a PDU set when a PDU of the PDU set is lost/delayed based on PSIHI. 

Proposal 6:
Support awareness of first PDU of PDU set at MAC when the PDU arrives in the LCH buffer. 
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