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1. Introduction
DL PSI based discard has been supported in RAN3#123 meeting. In addition to the agreed E1AP enhancement, there are still some other issues need to be resolved. In this contribution, we will analyse the remaining issues and give our proposals.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
According to latest agreement in RAN3#123 meeting [1], the gNB-CU-CP can configure the PSI based discard timer to the gNB-CU-UP to enable DL PSI based discard. The corresponding CR for TS 37.483 in [2] has already been approved in RAN#103 meeting. Here we excerpt the agreement and the draft CR as below.
	DL PSI based discard:
Add the DL PSI based Discard timer in the PDCP configuration IE in E1AP from gNB-CU-CP to gNB-CU-UP.

	[bookmark: _Toc20955619][bookmark: _Toc29461057][bookmark: _Toc29505789][bookmark: _Toc36556314][bookmark: _Toc45881778][bookmark: _Toc51852417][bookmark: _Toc56620368][bookmark: _Toc64448008][bookmark: _Toc74152783][bookmark: _Toc88656208][bookmark: _Toc88657267][bookmark: _Toc105657328][bookmark: _Toc106108709][bookmark: _Toc112687802][bookmark: _Toc155897692]9.3.1.38	PDCP Configuration 
This IE carries the PDCP configuration.
	IE/Group Name

	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	*** skipped rows ***

	PSI Based Discard Timer
	O
	
	9.3.1.146
	
	YES
	ignore




	9.3.1.146	PSI Based Discard Timer 
This IE indicates PDCP discard timer used for DL PSI based discarding.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PSI Based Discard Timer
	M
	
	ENUMERATED (0, 2, 4, 6, 8, 10, 12, 14, 18, 22, 26, 30, 40, 50, 75, 100, …)
	Corresponds to information provided in the discardTimerForLowImportance contained in the PDCP-Config IE as defined in TS 38.331 [10].
Unit: millisecond.





As indicated in TS 23.501 [3], PSI based discard should only be active in presence of congestion, with the intention to mitigate the network congestion. If the gNB-CU-UP activates DL PSI based discard when the network is not congested, it may result in unexpected packet loss and effect the user experience.
	TS 23.501
The NG-RAN may use the Priority Level (see clause 5.7.3.3) across QoS Flows and PDU Set Importance within a QoS Flow for PDU Set level packet discarding in presence of congestion.


Observation 1: The gNB-CU-UP shall not activate DL PSI based discard when the network is not congested.
However, it is difficult for the gNB-CU-UP to monitor the network congestion level directly since it is not aware of the load over the Uu interface. Instead, the gNB-DU is much more aware of the congestion. During previous discussion, companies thought there are some options to allow the gNB-CU-UP derive or obtain the congestion information from existing information, e.g., the DL DATA DELEVERY STATUS or ASSISTANCE INFORMATION DATA provided by the gNB-DU, as specified in TS 38.425 [4].
· Option 1: Using the Desired buffer size for the data radio bearer and/or the Desired Data Rate contained in the DL DATA DELEVERY STATUS frame.
The two parameters in DDDS are helpful for flow control. For example, using the desired buffer size, the gNB-CU-UP can calculate the amount of data to be send to the gNB-DU. But the two parameters are not used for packets discard, and not for deducing the congestion suffered by the gNB-DU. Because the transmission of the buffered data can be postponed not only due to the congestion, but also related to the scheduling strategy. For example, if there are some data with higher priority or less remaining time from another DRB, the gNB-DU may prioritize the transmission of such data and delay the transmission for the considered DRB, resulting in a smaller desired buffer size/data rate for the next period of time. This does not mean the gNB-DU is congested. If the gNB-CU-UP activate DL PSI based discard based on this, unexpected packet loss will occur and the user experience will be affected. From another angle, the desired buffer size is highly related to the buffer allocation strategy among different DRBs and the buffer capability in the gNB-DU. If a gNB-DU’s buffer is small but the air interface status is good, the small value of the “desired buffer size” will cause the CU-UP’s wrong operation on activate the PSI based discard timer even if all DL packets can be scheduled immediately to the UE. Furthermore, there is no clear guidance that the gNB-DU must send DDDS to the CU-UP in case of air interface congestion occurring. So, using DDDS is not reliable. 
· Option 2: Using the DL Congestion Information contained in the ASSISTANCE INFORMATION DATA frame.
To support L4S and congestion information exposure for DL QoS flows, the gNB-DU can be configured to provide the DL congestion information to the gNB-CU-UP, so that the gNB-CU-UP can perform ECN marking for L4S or congestion information report to UPF accordingly. However, the DL congestion information is only provided when ECN marking or congestion information report is configured for DL for the considered DRB, which actually relies on the mechanisms of L4S or congestion information exposure. In the mechanisms, it is up to the SMF to request the NG-RAN to perform ECN marking or congestion report. Upon receiving the request, the gNB-CU-CP can request the gNB-DU to provide the congestion information. It is not proper for DL PSI based discard to rely on such mechanism since L4S and congestion exposure are optional features. 
Observation 2: The existing mechanisms are not suitable to provide the congestion information to the gNB-DU-UP for DL PSI based discard.
Based on the above observations, we think there should be some specific enhancements for DL PSI based discard to enable the gNB-CU-UP be aware of the congestion status. Actually, the similar issue has already been discussed for PDCP duplication, and some simple enhancements were adopted. 
PDCP duplication is used to improve the reliability when the air interface link quality deteriorates. For DL, the gNB-DU can measure the link quality and suggest the gNB-CU-UP to perform PDCP duplication when needed. Specifically, the gNB-CU-CP indicates the gNB-DU to setup the RLC entities used for PDCP duplication during the UE Context Setup procedure and the UE Context Modification procedure. Then the gNB-DU can send PDCP duplication activation suggestion to the gNB-CU-UP via the ASSISTANCE INFORMATION DATA frame so that the gNB-CU-UP can perform DL PDCP duplication accordingly. The above mechanism is described in TS 38.473 and TS 38.425 as excerpted below.
	TS 38.473:
[bookmark: _Toc146226232][bookmark: _Toc20955873][bookmark: _Toc29892985][bookmark: _Toc36556922][bookmark: _Toc45832353][bookmark: _Toc51763606][bookmark: _Toc64448772][bookmark: _Toc66289431][bookmark: _Toc74154544][bookmark: _Toc81383288][bookmark: _Toc88657921][bookmark: _Toc97910833][bookmark: _Toc99038553][bookmark: _Toc99730816][bookmark: _Toc105510945][bookmark: _Toc105927477][bookmark: _Toc106110017][bookmark: _Toc113835454][bookmark: _Toc120124301][bookmark: _Toc146226568]8.3.1	UE Context Setup 
If one or two Additional PDCP Duplication UP TNL Information IEs are included in the UE CONTEXT SETUP REQUEST message for a DRB, the gNB-DU shall, if supported, include one or two Additional PDCP Duplication UP TNL Information IEs in the UE CONTEXT SETUP RESPONSE message and setup one or two additional RLC entities for the indicated DRB. The gNB-CU and the gNB-DU use the Additional PDCP Duplication UP TNL Information IEs to support packet duplication for intra-gNB-DU CA as defined in TS 38.470 [2].
[bookmark: _Toc20955786][bookmark: _Toc29892880][bookmark: _Toc36556817][bookmark: _Toc45832203][bookmark: _Toc51763383][bookmark: _Toc64448546][bookmark: _Toc66289205][bookmark: _Toc74154318][bookmark: _Toc81383062][bookmark: _Toc88657695][bookmark: _Toc97910607][bookmark: _Toc99038246][bookmark: _Toc99730507][bookmark: _Toc105510626][bookmark: _Toc105927158][bookmark: _Toc106109698][bookmark: _Toc113835135][bookmark: _Toc120123978][bookmark: _Toc146226245]8.3.4	UE Context Modification (gNB-CU initiated)
If one or two Additional PDCP Duplication UP TNL Information IEs are included in the UE CONTEXT MODIFICATION REQUEST message for a DRB, the gNB-DU shall, if supported, include one or two Additional PDCP Duplication UP TNL Information IEs in the UE CONTEXT MODIFICATION RESPONSE message and setup one or two additional RLC entities for the indicated DRB. The gNB-CU and the gNB-DU use the Additional PDCP Duplication UP TNL Information IEs to support packet duplication for intra-gNB-DU CA as defined in TS 38.470 [2].
TS 38.425:
5.5.2.3	ASSISTANCE INFORMATION DATA (PDU Type 2)
This frame format is defined to allow the node hosting the PDCP entity to receive assistance information.
The following shows the respective ASSISTANCE INFORMATION DATA frame.
NOTE 1:	All information elements defined in Figure 5.5.2.3-1 are also applicable to E-UTRA PDCP unless specified otherwise in section 5.5.3.
	Bits
	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=2)
	PDCP Dupl. Ind. 
	Assistance Info. Ind.
	UL Delay Ind.
	DL Delay Ind.
	1

	Spare
	UL Congestion Information Ind. 
	DL Congestion Information Ind. 
	PDCP Duplication Activation Suggestion 
	1

	……
	……





A similar mechanism can be designed for DL PSI based discard. First, to inform the gNB-DU to monitor the network congestion and judge whether PSI based discard is needed, the gNB-CU-CP shall notify the gNB-DU about per DRB PSI based discard configuration. This can be done during the UE context setup and modification procedures. Similar to the IE designed for UL PSI based discard, the notification IE for DL can also include two codepoints, i.e. “start” and “stop”, to indicate whether DL PSI based discard is (re)configured or released for the considered DRB. Corresponding CR for TS 38.473 can be found in our correlated contribution in R3-241713 [6].
After getting the notification, the gNB-DU can determine whether PSI based discard should be activated or deactivated for the DRB based on the congestion level and it can further send the suggestion to the gNB-CU-UP. The suggestion can be contained in the ASSITANCE INFORMATION DATA frame. Corresponding CR for TS 38.425 can be found in our correlated contribution in R3-241714 [7].
Proposal 1: The gNB-CU-CP can notify the gNB-DU about per DRB DL PSI based SDU discard configuration in the UE CONTEXT SETUP REQUEST message and the UE CONTEXT MODIFICATION REQUEST message.
Proposal 2: The gNB-DU can send the suggestion on PSI based SDU discard activation/deactivation to the gNB-CU-UP if DL PSI-based discard is configured.
3. Conclusion
In this contribution, we analyzed the potential specification impacts to support UL and DL PSI based discard. The following proposals and observations were provided:
Observation 1: The gNB-CU-UP shall not activate DL PSI based discard when the network is not congested.
Observation 2: The existing mechanisms are not suitable to provide the congestion information to the gNB-DU-UP for DL PSI based discard.
Proposal 1: The gNB-CU-CP can notify the gNB-DU about per DRB DL PSI based SDU discard configuration in the UE CONTEXT SETUP REQUEST message and the UE CONTEXT MODIFICATION REQUEST message.
Proposal 2: The gNB-DU can send the suggestion on PSI based SDU discard activation/deactivation to the gNB-CU-UP if DL PSI-based discard is configured.
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