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Abstract of the contribution: The paper discusses whether to provision separate DL and UL PDU Set QoS Parameters to NG-RAN and proposes a way forward.

1.	Background
In their LS on provisioning separate DL and UL PDU Set QoS Parameters to NG-RAN [1], RAN3 informs SA2 as follows:
RAN3 discussed about XR PDU Set QoS Parameters provided by 5GC to NG-RAN during the NG-AP PDU Set Resource Setup/Modification procedures and the corresponding stage-3 work is ongoing in RAN3. 
Majority companies in RAN3 see benefits and RAN3 kindly asks SA2 to provide the feedback on whether separating all DL and UL PDU Set QoS parameters or some of them from 5GC is necessary.
The next clause discusses whether to provision separate DL and UL PDU Set QoS Parameters to NG-RAN and proposes a way forward.
2.	Discussion
TS 23.501 [2] clause 5.7.7.2 states that "a QoS Flow is associated with only one PDU Set Delay Budget. The value of the PDU Set Delay Budget is the same in UL and DL." Equivalent text on PSER is included in clause 5.7.7.3. 
However, it appears that this text was copied from PDU QoS without much discussion because it is unrealistic to assume that PSDB, PSER and PSIHI will always be the same in uplink and downlink direction for an IP flow:
-	UE support for detecting PDU Sets is optional. Similarly, a UE application may not provide enough information to a UE to detect PDU Sets. As a result, UL PDU Set QoS cannot be supported. At the same time, it should still be possible to support PDU Set QoS in downlink direction even if a UE (or a UE application) does not support UL PDU Set QoS. This however requires the network to be able to signal PSDB, PSER and PSIHI applicable to downlink direction only to NG-RAN.
-	Furthermore, in general it cannot be assumed that PSDB and PSER would necessarily be the same in uplink and downlink for all XR applications. For instance, virtual reality (VR) applications are very downlink heavy due to the delivery of rendered images but only require very little uplink information, e.g., to convey head movement information. Also, it is not obvious that PDU Set QoS should be applied to the uplink traffic of such VR applications.
-	In line with this, also the PDU Set Integrated Handling Information may be different in UL and DL direction given that the application requirements in terms of whether all PDUs of a PDU Set are needed or not may vary in UL and DL direction.
Observation 1: PDU Set QoS may be supported in downlink direction only in scenarios where UE or UE applications do not support PDU Sets/PDU Set QoS. 
Observation 2: PDU Set QoS parameters (PSDB, PSER, PSIHI) are not necessarily always the same in uplink and downlink direction for some XR applications. In some cases, the PDU Set concept and PDU Set QoS may not be applicable to uplink traffic.
Given Observation 1 and 2, this paper proposes to enable application functions and the network to signal PSDB, PSER, PSIHI independently in uplink and downlink direction to NG-RAN.
Proposal 1: Enable application function and network to signal PSDB, PSER, PSIHI separately in uplink and downlink direction to NG-RAN.
Two methods can be distinguished to enable the network to signal PSDB, PSER, PSIHI independently in uplink and downlink direction to NG-RAN:
-	Option 1: PCF/SMF creates two QoS flows for each IP flow that is subject to PDU Set QoS, one matching only on uplink packets of the IP flow, the other matching only on downlink packets of the IP flow. For the QoS flow that matches on downlink packets, PCF/SMF set the downlink PSDB, PSER and PSIHI. For the QoS flow that matches on uplink packets, PCF/SMF optionally sets PSDB, PSER, PSIHI as appropriate for the uplink direction.
-	Option 2: PCF/SMF signals PSDB, PSER and PSIHI separately for uplink and downlink for the same QoS flow and may also decide to only provide uplink or downlink values for these parameters for the same QoS flow.
Option 1 has the benefit of not having any additional protocol impact (in addition to the AF to NEF/PCF interface to allow an AF to signal UL and DL values for PSDB, PSER and PSIHI to the PCF). The downside of Option 1 is that it leads to a duplication of PCC rules and QoS flows in the network (i.e., within PCF, SMF and NG-RAN) and doubles the number of QoS rules that a UE needs to handle. 
The benefit of Option 2 is that it avoids that the number of QoS flows and QoS rules is doubled in the network and the UE. The drawback of Option 2 is that it requires PCF/SMF to signal PSDB/PSER separately to NG-RAN. However, in comparison this is an acceptable overhead given that this option avoids the number of QoS flows and QoS rules to be doubled.
Proposal 2: Enable PCF and SMF to signal PSDB, PSER and PSIHI separately for uplink and downlink.
Regardless of which option to choose to let PCF/SMF signal PSDB, PSER and PSIHI separately to NG-RAN it is essential to also allow an AF to signal separate UL and DL values for PSDB, PSER and PSIHI to NEF and PCF. 
Proposal 3: Enable AF to signal PSDB, PSER and PSIHI separately for uplink and downlink to PCF/NEF.
3.	Proposal
This paper made the following observations:
-	Observation 1: PDU Set QoS may be supported in downlink direction only in scenarios where UE or UE applications do not support PDU Sets/PDU Set QoS. 
-	Observation 2: PDU Set QoS parameters (PSDB, PSER, PSIHI) are not necessarily always the same in uplink and downlink direction for some XR applications. In some cases, the PDU Set concept and PDU Set QoS may not be applicable to uplink traffic.
Based on that, this paper made the following proposals:
-	Proposal 1: Enable application function and network to signal PSDB, PSER, PSIHI separately in uplink and downlink direction to NG-RAN.
-	Proposal 2: Enable PCF and SMF to signal PSDB, PSER and PSIHI separately for uplink and downlink.
-	Proposal 3: Enable AF to signal PSDB, PSER and PSIHI separately for uplink and downlink to PCF/NEF.
In line with this, this paper proposes to approve the companion CRs in S2-2312026 and S2-2312027. 
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