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Discussion
1. Introduction
In the RAN3#121-bis meeting, for ECN marking and others, the following agreements and open issues were captured in Chair’s note as below:
	· Add the ECN Marking Request indicator or the information used to request congestion monitoring over NGAP, XnAP, and E1AP. The granularity over interfaces can be further checked.

· Add the information used to request congestion monitoring over F1AP. 

· NG-RAN node provides the indication whether the QoS Flow is established with ECN marking request or congestion monitoring request activated or not activated over NGAP, F1AP and E1AP. FFS on XnAP. 
RAN3 agrees to address SA case with the first priority.

For TS 38.415 (PDU TYPE 1) and TS 38.425 (PDU TYPE 2) , two new presence flags are needed. FFS on the details (names and descriptions).

There is a single piece of information produced by NG-RAN to address ECN marking for L4S at UPF and congestion information exposure.

Agree the basic structure in the SoD for the request IE for XnAP, NGAP and E1AP to transfer the request.
For F1AP, only one information request IE is needed. FFS on the IE name. 
Add the request IE in the same level of the QoS Flow Level QoS Parameters IE.

Agree the basic structure in the SoD for the feedback IE. FFS whether separate feedback IEs are needed for uplink and downlink.

1. For information to be reported over the user plane, down select the following two options:

- Option 1: make the contents of these IE to be the percentage of IP packets that should be ECN marked in uplink and downlink

- Option 2: make the contents of these IE to be the percentage of congestion level in uplink and downlink

2. Whether the SMF sends the reporting frequency/threshold along with the request to RAN? Or the RAN reports updates every time the calculated percentage is different from the last signaled value?

3. How to support PDU set discard?

4. Any enhancements to support the HO case?


In this contribution, we focus on some open issues for ECN marking and others and provide our view.

2. Discussion
2.1 Congestion information to be reported over the UP
For the congestion information to be reported over the NG-U, there were two options below:
· Option 1: make the contents of theses IE to be the percentage of IP packets that should be ECN marked in uplink and downlink
· Option 2: make the contents of these IE to be the percentage of congestion level in uplink and downlink

Each option was proposed depending on the congestion information as described in TS 23.501 [1]:

	5.37.3.3
Support of ECN marking for L4S in PSA UPF

To enable ECN marking for L4S by a PSA UPF, a QoS Flow level ECN marking for L4S indicator may be sent by SMF to PSA UPF over N4. SMF also indicates to NG-RAN to report the congestion information (i.e. a percentage of packets that UPF uses for ECN marking for L4S) of the QoS Flow on UL and/or DL directions via GTP-U header extension to PSA UPF. If there is no UL packet when report for DL and/or UL needs to be provided, NG-RAN may generate an UL Dummy GTP-U Packet for such a reporting.

…
5.45.3
Congestion information monitoring

The NG-RAN may be required to provide the UL and/or DL QoS Flow congestion information (i.e. a percentage of congestion level for exposure). The UPF may be required to monitor the UL and/or DL QoS Flow congestion information reported from the NG-RAN.


The parts highlighted in yellow denote what is the congestion information. The congestion information described in section 5.45.3 was captured in TS 23.501 in the initial stage of the SA2’s normative work for XR. So, it is somewhat ambiguous and unclear, especially the congestion level. On the other hand, the congestion information denoted in section 5.37.3.3 was captured after section 5.45.3 and is very clear. Therefore, we prefer Option 1.

Proposal 1: Option 1 should be selected.

2.2 Reporting frequency for congestion information
In the SA2#159 meeting, [2] was endorsed as a basis for further work. The section 5.45.3 in [2] was clarified as below:

	5.45.3
Congestion information monitoring

The NG-RAN may be required to provide the UL and/or DL QoS Flow congestion information to UPF (i.e. a percentage of congestion level for exposure). The UPF may be required to monitor and expose the UL and/or DL QoS Flow congestion information reported from the NG-RAN.

QoS monitoring request for congestion information provided by the SMF to the NG-RAN is to trigger the NG-RAN to measure and report UL and/or DL QoS Flow congestion information to PSA UPF as defined in 5.37.3. 
NOTE:
How the RAN measures the congestion information is up to RAN implementation.

The PSA UPF reports the received UL and/or DL QoS Flow congestion information to the target NF as instructed by the QoS Monitoring request (see clause 5.8.2.18) from the SMF.

Only one of ECN marking for L4S (in the case of ECN marking for L4S in RAN as described in clause 5.37.3) or QoS monitoring of congestion information may be requested to NG-RAN for a QoS Flow. They are mutually exclusive, therefore, measurements of Congestion information on a QoS Flow are not provided in QoS Monitoring reports if SMF enables ECN marking for L4S in RAN (see clause 5.37.3).


Considering the NOTE, newly captured in the last SA2 meeting, how to report the congestion information to the UPF may also be up to NG-RAN implementation. So, the SMF does not need to send the reporting frequency/threshold along with the congestion monitoring request to the NG-RAN node. If Option 1, where the congestion information to be reported is the percentage of IP packets that should be ECN marked in uplink and downlink, is selected, the NG-RAN node may report every time the calculated percentage differs from the last signaled value.

Proposal 2: The SMF does not send the reporting frequency/threshold along with the congestion monitoring request to the NG-RAN node.
Proposal 3: The NG-RAN node should report the congestion information whenever the calculated percentage differs from the last signaled value.
2.3 PDU set discard
DL packet discard is responsible for the PDCP entity in the NG-RAN node. Likewise, DL PDU set discard is also performed by the same entity based on the PSDB, PSER, and PSIHI received from the CN. If the NG-RAN node is split to the CU and DU, the CU may determine whether to perform the DL PDU set discard depending on the existing or the newly added information [3] that the DU provides via the UP.

Observation 1: There is no need for enhancement to support DL PDU set discard.

For UL, the UE determines PDU set discard depending on the congestion situation that the NG-RAN node provides. In the RAN2#123-bis meeting, the following was agreed as below:

Agreements

1. We will use a discard timer mechanism for the low importance PDU set.  We will allow a value of zero for the timer.    The running discard timers are not changed.   

2. It is up to UE implementation to determine which PSI levels will apply the discard mechanism 
3. the gNB signals an activation/deactivation indication (e.g. when congestion situation is detection) 

4. activation/deactivation is signaled using an ON/OFF mechanism on a per UE basis.  Introduce new MAC CE.  

As highlighted in yellow, the MAC layer in the NG-RAN node indicates the congestion situation to the UE when the congestion is detected. So, considering the CU-DU split case, there may be no RAN3 issue because the DU, which the MAC layer manages, indicates the congestion situation to the UE.

Observation 2: There is no need for enhancement to support UL PDU set discard.

Based on the above observations, the following proposal is suggested:

Proposal 4: For DL/UL PDU set discard, there is no RAN3 impact.

2.4 Enhancement to support the HO case
The last one of the open issues is how to handle End PDU Indication during data forwarding if the End PDU has been transmitted to UE in the source side but there are still other PDUs to be transmitted of the PDU Set. This issue was raised in [4] in case of considering the support of lossless handover for the PDU Set, including End PDU indication, as shown below figure:
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Figure 1. Issue of End PDU Indication during handover [4]
According to the above figure, the target gNB does not know whether the transmission of End PDU (i.e., PDU#3) has been completed because the End PDU is not forwarded to the target gNB. One possible way that the target gNB can know the complete transmission of the PDU Set is to forward the End PDU to the target gNB. However, upon receipt of the End PDU, the target gNB may transfer the forwarded PDUs together with the End PDU to the UE or may not know how it would handle the End PDU. Another possible way is to indicate to the target gNB that the source gNB has successfully transmitted the End PDU to the UE. Receiving this indication, the target gNB can know the transmission of End PDU has been completed and transfer the PDU Set’s PDUs, which are not transmitted to UE.
Proposal 5: The source gNB should indicate to the target gNB that the End PDU of the PDU Set has been transmitted to the UE successfully.
3. Conclusion
In this contribution, we focused on some open issues for ECN marking and others and provided our view. The following proposals are kindly suggested to RAN3:

Proposal 1: Option 1 should be selected.

Proposal 2: The SMF does not send the reporting frequency/threshold along with the congestion monitoring request to the NG-RAN node.
Proposal 3: The NG-RAN node should report the congestion information whenever the calculated percentage differs from the last signaled value.
Proposal 4: For DL/UL PDU set discard, there is no RAN3 impact.

Proposal 5: The source gNB should indicate to the target gNB that the End PDU of the PDU Set has been transmitted to the UE successfully.
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