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1	Introduction
This contribution analyses the remaining issues to support ECN marking and Congestion Monitoring, and PDU Set Discard.
2	Discussion
2.1	ECN marking 
Last meeting agreed control plane enhancements to activate/deactivate the ECN marking or congestion monitoring in the NG-RAN, but failed to reach agreement on what need to be reported. 
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
1. 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?
1. How to support PDU set discard?
Any enhancements to support the HO case?
We analyse the above issues one by one. 
· whether separate feedback IEs are needed for uplink and downlink.
The gNB receives the request with codepoint “UL” or “DL” or “both UL and DL” for ECN Marking or Congestion Monitoring, then the gNB starts the ECN Marking or Congestion Monitoring. In case the request is for “both UL and DL”, the question is whether the gNB need to provide separate feedback for UL and DL, i.e. gNB can only perform ECN marking or Congestion Monitoring for UL but not DL, or vice versa. We think this is not needed. It is a rare case that the gNB may only perform ECN marking or congestion monitoring for one direction but not for other direction. 
Proposal 1-1: no need to define separate feedback IE for uplink and downlink. 
· information to be reported over the user plane
There are two options:
· Option 1: the report is the percentage of IP packets that should be ECN marked, i.e. the report is related to ECN marking. 
· Option 2: the report is percentage of congestion level, i.e. the congestion report is not related to percentage of packets to be ECN marked. 
SA2 TS23.501 agreed: 
For the UL and/or DL congestion information monitoring (see clause 5.45.3), based on the PCC rule from PCF, the SMF requests the NG-RAN to report the information via GTP-U header to PSA UPF. This NG-RAN reported information is common to support congestion information exposure and to support ECN marking for L4S in PSA UPF
Last RAN3 meeting agreed the SMF send a Request IE including two codepoints, i.e. one codepoint for ECN marking in NG-RAN, and another codepoint for ECN marking in UPF or information exposure. For the 2nd codepoint, the NG-RAN node cannot know whether the later generated report is to be used by UPF for ECN marking in UPF, or for information exposure. 
Observation 1-1: the NG-RAN node cannot know whether the generated report is to be used for ECN marking or information exposure in UPF.
The argument for Option 2 is to support the NG-RAN node when it only support congestion monitoring, but not support ECN marking or L4S. However, Option 2 has following issues:
· Separate algorithms: It may be ok for the NG-RAN node to initially implement an algorithm to only support information exposure. But when the NG-RAN node needs to upgraded later to support ECN Marking, it has to implement another algorithm to report the congestion in percentage of IP packets to be ECN marked. In other words, the NG-RAN node may have to implement one algorithm to support congestion monitoring and exposure, and another algorithm to support ECN marking. 
· Implementation complexity: Even the NG-RAN node implements two algorithms, it still faces another issue: Since the NG-RAN node cannot know whether the reported congestion will be used in UPF for ECN marking, or for information exposure, the NG-RAN node cannot know which algorithm should be used when it receives a request from SMF. 
Observation 1-2: Option 2 may require the NG-RAN node to implement separate algorithms for ECN marking and for information exposure, but the NG-RAN node cannot know which algorithm should be used at a specific time. 
Option 1 has the benefit to enable a single unified algorithm to be used to support both ECN Marking and information exposure. Using a single unified algorithm also can simply the NG-RAN node implementation. So Option 1 should be adopted.  
Proposal 1-2: adopt Option 1 that NG-RAN node reports the congestion information, as a percentage of IP packets that should be ECN marked. 
Similarly, in the F1-U, the gNB-DU report the congestion information, as a percentage of IP packets that should be ECN marked. 
Proposal 1-3: Similar to NG-U, the gNB-DU report the congestion information, as a percentage of IP packets that should be ECN marked, to the gNB-CU-UP via F1-U. 
· Whether the SMF sends the reporting frequency/threshold
In last RAN3 meeting, there was proposal that SMF provide the reporting frequency/threshold to the NG-RAN node, so the NG-RAN node provides the report periodically, or based on event-trigger. As discussed above, the NG-RAN node cannot know whether the request is for ECN marking in UPF or for information exposure. In case ECN marking in UPF, the UPF needs to perform the ECN marking as much as possible, in order for the transmitter (e.g. application server) to take quick actions. One may argue that the information exposed to AF may be not need very frequently. This may be true. UPF knows whether the received report is for ECN marking in UPF or for information exposure. So, it should be UPF to decide on how the information is exposed to AF. There is no need to control the NG-RAN node to report periodically or event-triggered. For example, the NG-RAN node may frequently report the information to UPF, then UPF may decide to expose the congestion information less frequently (e.g., if there is no significant variation in the measurements) to the AF. 
Observation 1-3: UPF can decide how to use the report received from the NG-RAN node, e.g. expose less-frequent information to AF. 
Proposal 1-4: No need to control the reporting frequency/threshold in the NG-RAN node. 
· ECN marking during HO
The ECN marking is related to a specific transmission path, e.g. between source gNB and UE before HO, and between target gNB and UE after HO. The source gNB should not perform ECN marking for the DL data that is forwarded to target gNB. The target gNB should treat the data received from source gNB as fresh data, and starts the ECN marking afresh, in case of congestion. No enhancement is needed.
Proposal 1-5: no enhancements is needed to support ECN marking during HO. 
For Stage-3 design, TS23.501 defines following:
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.
So it is preferred to define IE/field name related to “Congestion Information”.  For example, in the Control plane, the Request IE name can be Congestion Monitoring Request IE, and the Status IE can be Congestion Monitoring Status IE. In the User Plane, the field name can be “UL/DL Congestion Information”. 
Proposal 1-6: use Congestion Monitoring Request IE in Control Plane specs.
Proposal 1-7: use Congestion Information as field name in User Plane specs.
The proposed TP for TS38.415 BL CR can be found at ([3])
The proposed TP for TS38.425 BL CR can be found at ([4]). 
The proposed TP for TS38.413 BL CR can be found at ([5]).
The proposed TP for TS38.423 BL CR can be found at ([6]).
The proposed TP for TS38.473 BL CR can be found at ([7]).

Proposal 1-8:  agree the above TPs.

2.2	PDU Set discard 
Last RAN3 meeting did not discuss the detail on How to support PDU set discard. RAN2 agreed following:
[bookmark: _Hlk149059942]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.  

After the gNB-CU configures the UE with the PSI based discard timer, the gNB-DU may need to know it, so the gNB-DU can send MAC CE later for activation/deactivation. For a UE not configured with PSI based discard timer, the gNB-DU does not need to send MAC CE for activation/deactivation. 
Observation 2: gNB-DU need to know when UE is configured with PSI based discard timer. 
For example, during the UE initial access procedure, the gNB-CU may provide an indication to gNB-DU when the gNB-CU send a RRCReconfiguration including the PSI based discard timer to UE (Step 14). 


Proposal 2-1: Introduce a new indication in F1AP RRC MESSAGE TRANSFER to inform the gNB-DU when gNB-CU configure the PSI based discard timer. 
The proposed TP for TS38.473 BL CR can be found at ([7]).

When PSIHI is set and one or more PDU(s) of a PDU set is lost or discarded, there is no need to continue the transmission of the remaining PDUs of the same PDU Set. During mobility, the source gNB may already detected the lost or discard of one or more PDUs of a PDU set, there is no need for target gNB to continue the transmission of the remaining PDUs of the same PDU set. Contribution ([8]) proposes one solution that the source node can indicate whether there is PDU missing for a PDU set to the target node. The purpose is to enable target gNB discard any further PDUs of the affected PDU set, which is received from the UPF after path switch. But enabling the gNB to discard any further PDUs of the affected PDU set received from UPF can also happen in non-mobility.  
The DL PDUs of a PDU Set may include following part:
· 1st type: DL PDU(s) that have been sent to the UE. 
· 2nd type: DL PDU(s) buffered in the gNB, and awaiting for transmission to the UE. 
· 3rd type: DL PDU(s) buffered in the UPF, and awaiting for transmission to the gNB. 
· 4th type: DL PDU(s) buffered in the application server, and awaiting for transmission to the UPF. 
In non-mobility case, the gNB can only discard its own buffered PDU(s), but it may still receive PDU(s), e.g. the above 3rd and the 4th PDUs, after the discard is performed. With the solution in Contribution ([8]), target gNB may still receive the 3rd and the 4th PDUs. A fundamental solution maybe to avoid the unnecessary DL PDUs transmitted to gNB/target gNB. For example, gNB inform UPF for the affected PDU Set, then the UPF discard its buffered PDUs, and any further PDU(s), e.g. the 4th type PDU. 
Similar handling for mobility, when the source gNB detects a lost/discard of DL PDU but did not receive the last PDU, source gNB informs UPF for the affected PDU Set. Both source gNB and UPF discard the buffered DL PDUs of the affected PDU Set, thus no DL PDUs of the same PDU set will be sent to target gNB. This solution requires less changes to the standard, and work for both non-mobility and mobility. It also save the transport network resource between UPF and gNB. 
Proposal 2-2: RAN3 discuss whether gNB inform UPF for a PDU set that have PDU(s) is lost/discarded in the gNB, to avoid the UPF continue send DL PDUs related to the discarded PDU set. 

2.3	PDU Set QoS enforcement during HO
Last meeting did not discuss how to handle the handover, e.g. how to handle the PDU Set QoS when some PDUs of a PDU set are transmitted via source gNB, and other PDUs of the same PDU set are transmitted via target gNB. 
The PDU Set QoS parameters include PSDB and PSER, which are measured per PDU set. It is difficult to fully meet the PDU set QoS during the handover. Even it was proposed to enhance Xn to transfer the related delay that have been measured at source gNB, it is still difficult for target gNB to fully comply with PDU set QoS for current PDU set. For example, it may require more enhancement to support the PSER during the HO. Considering the HO is short, the affected PDUs are limited, it may be better to not introduce enhancement in later Rel-18. On the other hand, target gNB may take action based on its implementation, e.g. to average the delay budget per PDU then apply the rest of the PSDB to the remaining PDUs transferred from target gNB to UE. 
Proposal 3: no enhancement is needed to enforce PDU Set QoS during HO. 
3	Conclusion
In this contribution, we briefly analyzed the required enhancements in RAN3 to support ECN marking and congestion monitoring. Our proposals are:
Proposal 1-1: no need to define separate feedback IE for uplink and downlink. 

Observation 1-1: the NG-RAN node cannot know whether the generated report is to be used for ECN marking or information exposure in UPF.
Observation 1-2: Option 2 may require the NG-RAN node to implement separate algorithms for ECN marking and for information exposure, but the NG-RAN node cannot know which algorithm should be used at a specific time. 
Proposal 1-2: adopt Option 1 that NG-RAN node reports the congestion information, as a percentage of IP packets that should be ECN marked. 
Proposal 1-3: Similar to NG-U, the gNB-DU report the congestion information, as a percentage of IP packets that should be ECN marked, to the gNB-CU-UP via F1-U. 

Observation 1-3: UPF can decide how to use the report received from the NG-RAN node, e.g. expose less-frequent information to AF. 
Proposal 1-4: No need to control the reporting frequency/threshold in the NG-RAN node. 

Proposal 1-5: no enhancements is needed to support ECN marking during HO.
Proposal 1-6: use Congestion Monitoring Request IE in Control Plane specs.
Proposal 1-7: use Congestion Information as field name in User Plane specs.
The proposed TP for TS38.415 BL CR can be found at ([3])
The proposed TP for TS38.425 BL CR can be found at ([4]). 
The proposed TP for TS38.413 BL CR can be found at ([5]).
The proposed TP for TS38.423 BL CR can be found at ([6]).
The proposed TP for TS38.473 BL CR can be found at ([7]).

Proposal 1-8:  agree the above TPs.


Observation 2: gNB-DU need to know when UE is configured with PSI based discard timer. 
Proposal 2-1: Introduce a new indication in F1AP RRC MESSAGE TRANSFER to inform the gNB-DU when gNB-CU configure the PSI based discard timer. 
The proposed TP for TS38.473 BL CR can be found at ([7]).

Proposal 2-2: RAN3 discuss whether gNB inform UPF for a PDU set that have PDU(s) is lost/discarded in the gNB, to avoid the UPF continue send DL PDUs related to the discarded PDU set. 
Proposal 3: no enhancement is needed to enforce PDU Set QoS during HO. 
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