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1 Introduction
[bookmark: _GoBack]We had the following agreement at RAN2 #121bis-e: 2: PDU set discard is modelled using the existing PDCP discard timer for the uplink. The timer is in network control.


In this document, we discuss the issues of PDU-Set discard based on the existing PDCP modeling, including PDU-Set Delay Budget (PSDB), PDU-Set importance (PSI) and PDU-Set Integrated Handling Indication (PSIHI). Notifications of PDCP discard from the network due to UL Congestion are also proposed. 
2 Discussion
2.1 PSDB
In TR 38.835 [1], PSDB was defined as the 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. Therefore the network can configure each DRB with a PDCP discardTimer value via RRC based on the PSDB associated with the DRB over the air interface.
Observation 1: the network can configure each DRB with a PDCP discardTimer value via RRC based on the PSDB associated with the DRB over the air interface. 
2.2 PSI
In TR 38.835 [1], the following was agreed, “In case of congestion, the PSI may be used for PDU set discarding (see subclause 5.1.1) and in uplink, a PDU set discard mechanism taking the PSI into account will be introduced.” Therefoe, how to enhance the PDCP discard operation with PSI consideration needs to be discussed. Here we propose two possible options, 
Option 1: Discard differentiation is proceeded directly based on PSI 
When the discardTimer of the PDCP SDU expires, the PDCP entity checks the PSI of the PDU Set which this PDCP SDU belongs to. If its PSI is high, i.e., the PSI value is smaller than an importance threshold, no discard is proceeded for this PDCP SDU. Otherwise, this PDCP SDU should be discarded. 
Option 2: Discard differentiation is proceeded based on different values of discard timer with different PSIs 
When a value is set to the discardTimer of the PDCP SDU, if the PSI of the PDU Set which this PDCP SDU belongs to is high, the value of this PDCP SDU, for example, may be added with an offset for PSI differentiation. That enables an imporant PDU Set with a lower probability to be discarded when there is an UL congestion. 
Proposal 1: RAN2 should discuss the enhancement of PDCP discard to consider PSI. The following two options are proposed (while other options are not excluded):
	- Option 1: Discard differentiation is proceeded directly based on PSI.
	- Option 2: Discard differentiation is proceeded based on different values of discard timer with different PSIs.
2.3 PSIHI
In TR 38.835 [1], a consensus stated as follows, “Furthermore, for a PDU Set in a QoS flow for which the PSIHI is set, when one PDU of that PDU set is known to either be lost or associated to a discarded SDU (see subclause 5.1.1), all remaining PDUs of that PDU Set could be discarded at the transmitter to free up radio resources.” Therefore, when a PDCP SDU’s discardTimer expires, it triggers  the remaining SDUs belonging to the same PDU Set to be discarded if the PSIHI of this PDU Set is set. 
Proposal 2: When a PDCP SDU’s discardTimer expires, it triggers  the remaining SDUs which belong to the same PDU Set to be discarded if the PSIHI of this PDU Set is set. 
The other case is that when there is a lost PDCP SDU indicated from the lower layers, PDCP entity discards the remaining PDCP SDUs which belong to the same PDU Set if the PSIHI of this PDU Set is set. We thought that the lost indication for a PDCP SDU from lower layers can be handled in UE implementation. If the lower layer is in RLC AM mode, a lost PDCP SDU means that there is a failed ARQ and RLF occurs, so PDCP entity has a reset procedure. If the lower layer is in RLC UM mode, there needs a proprietary loss indication from lower layers for the PDCP SDU.  
Proposal 3: When there is a lost PDCP SDU indicated from the lower layers, PDCP entity discards the remaining PDCP SDUs which belong to the same PDU Set if the PSIHI of this PDU Set is set. 
2.4 Notification of PDCP discard due to UL Congestion
Both RAN3 (R2-2300036) and RAN2 (R2-2213226) had replied the LS from SA2 that it is feasible for RAN to estimate the congestion information per-QoS flow and per-DRB in downlink and uplink directions. Therefore, the network is able to send a notification of PDCP discard to UE(s) due to UL congestion. Two possible options are proposed as follows.  
Option 1: The network detects an UL congestion, and configures a UE to start/stop the PDCP discard for DRB(s) by RRCReconfiguration message. 
For example, a new parameter, e.g. drb-XR, is a BOOLEAN set in the PDCP-Config information element. When the DRB is configured to proceed PDCP discard for XR traffic, UE proceeds the PDCP discard for XR traffic autonomously for this specific DRB.  Alternatively, the network is able to dynamically change the value of discard timer for specific DRB via RRC signalling. 
Option 2: The network detects an UL congestion, and sends a broadcast/dedicated PDCP discarding indication to UE(s) to start/stop discarding PDCP SDUs for XR traffic.  
If this indication is broadcast, for example, 1-bit PDCP discarding indication may be introduced. When a UE receives the PDCP discarding activation indication, the UE starts the PDCP discarding procedure for XR traffic. When the UE receives the PDCP discarding deactivation indication, the UE stops the PDCP discarding procedure for XR traffic. The alternative is a dedicated indication, for exampe, a bitmap of PDCP discarding for DRBs may be introduced. So the PDCP discarding indication can activate/deactivate the PDCP discarding for XR traffic for specific DRBs. 
Proposal 4: The network detects an UL congestion, and notifies UE(s) to proceed PDCP discarding for XR. The following two options are proposed (while other options are not excluded):
	- Option 1: start/stop the PDCP discard for DRB(s) by RRCReconfiguration message 
	- Option 2: start/stop the PDCP discard for XR traffic by a broadcast/dedicated PDCP discarding indication to UE(s)
3 Conclusion
In this contribution we have the following observations:
Observation 1: the network can configure each DRB with a PDCP discardTimer value via RRC based on the PSDB associated with the DRB over the air interface. 
Based on these observations, we propose:
Proposal 1: RAN2 should discuss the enhancement of PDCP discard to consider PSI. The following two options are proposed (while other options are not excluded):
	- Option 1: Discard differentiation is proceeded directly based on PSI.
	- Option 2: Discard differentiation is proceeded based on different values of discard timer with different PSIs. 
Proposal 2: When a PDCP SDU’s discardTimer expires, it triggers  the remaining SDUs which belong to the same PDU Set to be discarded if the PSIHI of this PDU Set is set.
Proposal 3: When there is a lost PDCP SDU indicated from the lower layers, PDCP entity discards the remaining PDCP SDUs which belong to the same PDU Set if the PSIHI of this PDU Set is set. 
Proposal 4: The network detects an UL congestion, and notifies UE(s) to proceed PDCP discarding for XR. The following two options are proposed (while other options are not excluded):
	- Option 1: start/stop the PDCP discard for DRB(s) by RRCReconfiguration message 
	- Option 2: start/stop the PDCP discard for XR traffic by a broadcast/dedicated PDCP discarding indication to UE(s)
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