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1	Introduction
In this contribution we bring proposals related to how to support discarding mechanism for XR and other topics. 
[bookmark: _Hlk146806454][bookmark: _Ref178064866]2	Discussion
In XR, two discarding timers are specified.
2.1 PDCP PDU Set discarding
First there is the PDCP PDU Set timer for discarding PDU Sets based on the PSIHI, PSI, other PDU Set Information received by gNB-CU from CN. For this type of discarding, we can re-use the existing mechanism in the DL USER DATA frame specified in TS 38.425. For PDCP level discarding, the gNB-CU (where PDCP entity is hosted) can make suggestion of PDU Set PDCP SNs to be discarded and provide their related PDCP SNs to the RLC entity. The gNB-DU (where RLC entity is hosted)  can further receive the PSI and make decision if to discard all PDCP PDUs as indicated by the gNB-CU with their PDU set SNs. To support more efficient discarding handling, the gNB-DU can also indicate to the gNB-CU-UP the transmission status of the PDCP PDU Set PDUs via the DL DATA DELIVERY STATUS frame, indicating which PDCP PDU Set SN have been transmitted and the PDCP SN information of the discarded ones. 
Proposal 1: Introduce PSI in F1-U DL USER DATA frame.
Proposal 2: Introduce information on transmitted PDCP PDU Set SN and discarded PDCP PDU Set SN information in the F1-U DL Data Delivery Status frame. 
Once the gNB-CU-UP knows the status of the PDU Set transmission, the gNB-CU-UP can indicate to UPF, and other gNB-CUs during mobility whether all PDUs have been transmitted or not. 
The source CU-UP reports the PDU Set transmission status to source CU-CP in the Bearer Modification Response message. The source CU-CP includes the PDU Set transmission status in the SN Status Transfer message to the target CU-CP. The target CU-CP includes the PDU Set transmission status in the Bearer Modification Request message sending to the target CU-UP. 
Proposal 3: Introduce the PDU Set transmission status in the E1 Bearer Modification Request / Response messages and in the Xn SN Status Transfer message 

2.1 PSI-based PDU Set discarding
RAN2 have made the following agreements related to PDU Set discarding:
[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.  

According to RAN2 agreements, a PDU Set Importance (PSI) based discarding timer is configured by the gNB. 
In CU-DU split, the gNB-CU receives the PSI from higher layers and configures the discarding timer based on implementation. Whereas the activation/deactivation of the PSI based discarding timer to the UE is performed by the gNB-DU via MAC CE. Therefore, F1AP signalling support is needed to let gNB-DU be aware of the PSI-based discarding timer and take decision. Since the discard timer configuration is included in the RRCReconfiguration message, the discarding information is needed in the F1AP DL RRC MESSAGE TRANSFER to notify the DU that a discard timer is configured for the UE.
Further, since the gNB-DU takes final decision of whether to activate the discarding at the UE or not, e.g., based on congestion detection, the gNB-DU must also inform the gNB-CU of the discarding decision, so that gNB-CU can inform other nodes, e.g., CN, other gNB-CUs. 
In RRC spec, the discarding based on PSI is defined as below:
	pdu-SetDiscard-r18 ENUMERATED {true} OPTIONAL, -- Need R 
discardTimerForLowImportance-r18 SetupRelease { DiscardTimerForLowImportance-r18 } OPTIONAL, -- Cond DRB2
[…]
DiscardTimerForLowImportance-r18 ::= ENUMERATED {ms0, ms2, ms4, ms6, ms8, ms10, ms12, ms14, ms18, ms22, ms26, ms30, ms40, ms50, ms75, ms100}



Proposal 4: Introduce PSI based discarding information IE containing PDU Set Discard indication IE and Discard Timer for Low Importance PDUs IE in the DL RRC MESSAGE TRANSFER message.
Proposal 5: The gNB-DU provides the discarding status result (on, off) in the UL RRC MESSAGE TRANSFER message.
2.1 UL BAT transmission in unsynchronized network
In a RAN2 discussion, RAN2 made the following agreements related to reporting of UE Assistance information From UE to the network comprising of UE’s UL traffic characteristics:
	· Burst Arrival Time (BAT) definition and reporting
· Dependencies in UL traffic reporting (e.g., jitter is reported with BAT) 
· How the range/granularity of UL traffic information is expressed in ASN.1, e.g., signalling values
· Agreements on XR awareness
1. The definition of the BAT in the field description of the burstArrivalTime should be updated as follows: “indicates the average value of the arrival time of the first packet of the Data Burst”.  
2. A choice structure comprising ReferenceTime IE and reference SFN/slot is designed for BAT reporting



In MR-DC scenario, NR-DC supports the case of no synchronization between PCell and PSCell. There are a couple of issues when PCell in MCG and PScell in SCG are not synchronized when related to use the UE’s XR UAI.
· UE may not include the slot number and SFN as reference time per Cell/Cell group
· Even UE reports the above, the UE UAI is sent to MCG only.
One solution to address this issue is that the MN, when forwarding the received UE XR UAI  to SN, includes its own time reference, including slot/offset, or time stamp, so that SN could take it into consideration.

Proposal 6 : the MN signals its time reference: time stamp, slot/offset number, to the SN when forwarding the received UE XR UAI that includes the UE UL BAT.
3	Conclusions
Proposal 1: Introduce PSI in F1-U DL USER DATA frame.
Proposal 2: Introduce information on transmitted PDCP PDU Set SN and  discarded PDCP PDU Set SN information in the F1-U DL Data Delivery Status frame. 
Proposal 3: Introduce the PDU Set transmission status in the E1 Bearer Modification Request / Response messages and in the Xn SN Status Transfer message 
Proposal 4: Introduce PSI based discarding information IE containing PDU Set Discard indication IE and Discard Timer for Low Importance PDUs IE in the DL RRC MESSAGE TRANSFER message.
Proposal 5: The gNB-DU provides the discarding status result (on, off) in the UL RRC MESSAGE TRANSFER message.
Proposal 6 : the MN signals its time reference: time stamp, slot/offset number, to the SN when forwarding the received UE XR UAI that includes the UE UL BAT.
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The purpose of the DL RRC Message Transfer procedure is to transfer an RRC message The procedure uses UE-associated signalling.
[bookmark: _CR8_4_2_2][bookmark: _Toc20955811][bookmark: _Toc29892905][bookmark: _Toc36556842][bookmark: _Toc45832232][bookmark: _Toc51763412][bookmark: _Toc64448575][bookmark: _Toc66289234][bookmark: _Toc74154347][bookmark: _Toc81383091][bookmark: _Toc88657724][bookmark: _Toc97910636][bookmark: _Toc99038275][bookmark: _Toc99730536][bookmark: _Toc105510655][bookmark: _Toc105927187][bookmark: _Toc106109727][bookmark: _Toc113835164][bookmark: _Toc120124007][bookmark: _Toc146226274]8.4.2.2	Successful operation
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Figure 8.4.2.2-1: DL RRC Message Transfer procedure
The gNB-CU initiates the procedure by sending a DL RRC MESSAGE TRANSFER message. If a UE-associated logical F1-connection exists, the DL RRC MESSAGE TRANSFER message shall contain the gNB-DU UE F1AP ID IE, which should be used by gNB-DU to lookup the stored UE context.If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established at reception of the DL RRC MESSAGE TRANSFER message.
If the Index to RAT/Frequency Selection Priority IE is included in the DL RRC MESSAGE TRANSFER, the gNB-DU may use it for RRM purposes. If the Additional RRM Policy Index IE is included in the DL RRC MESSAGE TRANSFER, the gNB-DU may use it for RRM purposes.
The DL RRC MESSAGE TRANSFER message shall include, if available, the old gNB-DU UE F1AP ID IE so that the gNB-DU can retrieve the existing UE context in RRC connection reestablishment procedure, as defined in TS 38.401 [4].
The DL RRC MESSAGE TRANSFER message shall include, if SRB duplication is activated, the Execute Duplication IE, so that the gNB-DU can perform CA based duplication for the SRB.
If the gNB-DU identifies the UE-associated logical F1-connection by the gNB-DU UE F1AP ID IE in the DL RRC MESSAGE TRANSFER message and the old gNB-DU UE F1AP ID IE is included, it shall release the old gNB-DU UE F1AP ID and the related configurations associated with the old gNB-DU UE F1AP ID.
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the DL RRC MESSAGE TRANSFER may contain the Redirected RRC message IE and use it as specified in TS 38.401 [4]. 
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the DL RRC MESSAGE TRANSFER may contain the PLMN Assistance Info for Network Sharing IE, if available at the gNB-CU and may use it as specified in TS 38.401 [4].
If the DL RRC MESSAGE TRANSFER message contains the New gNB-CU UE F1AP ID IE, the gNB-DU shall, if supported, replace the value received in the gNB-CU UE F1AP ID IE by the value of the New gNB-CU UE F1AP ID and use it for further signalling.
If the DL RRC MESSAGE TRANSFER contains the SRB Mapping Info IE, the gNB-DU shall, if supported, use it for the Remote UE’s SRB0 or SRB1 transfer.
If the DL RRC MESSAGE TRANSFER contains the PSI Based Discarding Information IE, the gNB-DU shall, if supported, use it when applying PDU Set Importance based discarding.

Interactions with UE Context Release Request procedure:
If the UE Context not retrievable IE set to "true" is included in the DL RRC MESSAGE TRANSFER, the gNB-DU may trigger the UE Context Release Request procedure, as specified in TS 38.401 [4].
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Not applicable.
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The purpose of the UL RRC Message Transfer procedure is to transfer an RRC message as an UL PDCP-PDU to the gNB-CU. The procedure uses UE-associated signalling.
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Figure 8.4.3.2-1: UL RRC Message Transfer procedure
The gNB-DU initiates the procedure by sending a UL RRC MESSAGE TRANSFER message. When the gNB-DU has received from the radio interface an RRC message to which a UE-associated logical F1-connection for the UE exists, the gNB-DU shall send the UL RRC MESSAGE TRANSFER message to the gNB-CU including the RRC message as a RRC-Container IE. 
If the Selected PLMN ID IE is contained in the UL RRC MESSAGE TRANSFER message, the gNB-CU may use it as specified in TS 38.401 [4].
If the UL RRC MESSAGE TRANSFER message contains the New gNB-DU UE F1AP ID IE, the gNB-CU shall, if supported, replace the value received in the gNB-DU UE F1AP ID IE by the value of the New gNB-DU UE F1AP ID and use it for further signalling.
If the Discarding Status IE is contained in the UL RRC MESSAGE TRANSFER message, the gNB-CU shall consider it as the gNB-DU decision for applying PDU Set Importance based discarding.
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Not applicable.
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This message is sent by the gNB-CU to transfer the layer 3 message to the gNB-DU over the F1 interface.
Direction: gNB-CU gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	old gNB-DU UE F1AP ID
	O
	
	9.3.1.5
	
	YES
	reject

	SRB ID
	M
	
	9.3.1.7
	
	YES
	reject

	Execute Duplication 
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	RRC-Container
	M
	
	9.3.1.6
	Includes the DL-DCCH-Message message as defined in subclause 6.2 of TS 38.331 [8] encapsulated in a PDCP PDU, or the DL-CCCH-Message message as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	RAT-Frequency Priority Information
	O
	
	9.3.1.34
	
	YES
	reject

	RRC Delivery Status Request
	O
	
	ENUMERATED (true, …)
	Indicates whether RRC DELIVERY REPORT procedure is requested for the RRC message.
	YES
	ignore

	UE Context not retrievable
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	Redirected RRC message
	O
	
	RRC Container
9.3.1.6
	Includes the UL-CCCH-Message message as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	PLMN Assistance Info for Network Sharing
	O
	
	PLMN Identity
9.3.1.14
	
	YES
	ignore

	New gNB-CU UE F1AP ID
	O
	
	gNB-CU UE F1AP ID
9.3.1.4
	
	YES
	reject

	Additional RRM Policy Index
	O
	
	9.3.1.90
	
	YES
	ignore

	SRB Mapping Info
	O
	
	Uu RLC Channel ID 9.3.1.266
	This IE contains the mapped Uu Relay RLC CH ID for the Remote UE’s SRB0 or SRB1.
	YES
	ignore

	PSI Based Discarding Information
	O
	
	9.3.1.X
	
	YES
	ignore
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This message is sent by the gNB-DU to transfer the layer 3 message to the gNB-CU over the F1 interface.
Direction: gNB-DU gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SRB ID
	M
	
	9.3.1.7
	
	YES
	reject

	RRC-Container
	M
	
	9.3.1.6
	Includes the UL-DCCH-Message message as defined in subclause 6.2 of TS 38.331 [8], encapsulated in a PDCP PDU. In case of CG-SDT, may include the UL-CCCH-Message message or UL-CCCH1-Message message as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	Selected PLMN ID
	O
	
	PLMN Identity
9.3.1.14
	
	YES
	reject

	New gNB-DU UE F1AP ID
	O
	
	gNB-DU UE F1AP ID
9.3.1.5
	
	YES
	reject

	Discarding Status
	O
	
	ENUMERATED(on, off, …)
	Indicates the status of the discarding status
	YES
	ignore
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This IE indicates the PSI Based Discarding Information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDU Set Discard
	M
	
	ENUMERATED (true) 
	

	Discard Timer for Low Importance PDUs
	M
	
	ENUMERATED (ms0, ms2, ms4, ms6, ms8, ms10, ms12, ms14, ms18, ms22, ms26, ms30, ms40, ms50, ms75, ms100, …)
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-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************
<omitted text unchanged>
	Mobile-IAB-MTUserLocationInformation,
	TAI,
	IndicationMCInactiveReception,
	MulticastCU2DURRCInfo, 
	MulticastDU2CURRCInfo,
	MBSMulticastSessionReceptionState,
	F1UTunnelNotEstablished,
	MulticastCU2DUCommonRRCInfo,
[bookmark: _Hlk152270076]	NRA2XServicesAuthorized,
[bookmark: _Hlk152270104]	LTEA2XServicesAuthorized,
	NReRedCapUEIndication,
	NRPaginglongeDRXInformationforRRCINACTIVE,
	Cells-With-SSBs-Activated-List,
	Recommended-SSBs-for-Paging-List,
	PSI-Based-Discarding-Information,
	Discarding-Status
<omitted text unchanged>
	id-NRUESidelinkAggregateMaximumBitrateForA2X,
	id-LTEUESidelinkAggregateMaximumBitrateForA2X,
	id-NReRedCapUEIndication,
	id-NRPaginglongeDRXInformationforRRCINACTIVE,
	id-PSI-Based-Discarding-Information,
	id-Discarding-Status,

<Next change>
-- **************************************************************
--
-- DL RRC Message Transfer ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- DL RRC Message Transfer
--
-- **************************************************************

DLRRCMessageTransfer ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ DLRRCMessageTransferIEs}},
	...
}

DLRRCMessageTransferIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-UE-F1AP-ID							CRITICALITY reject	TYPE GNB-CU-UE-F1AP-ID							PRESENCE mandatory	}|
	{ ID id-gNB-DU-UE-F1AP-ID							CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID							PRESENCE mandatory	}|
	{ ID id-oldgNB-DU-UE-F1AP-ID						CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID							PRESENCE optional	}|
	{ ID id-SRBID										CRITICALITY reject	TYPE SRBID											PRESENCE mandatory	}|
	{ ID id-ExecuteDuplication							CRITICALITY ignore	TYPE ExecuteDuplication							PRESENCE optional}|
	{ ID id-RRCContainer								CRITICALITY reject	TYPE RRCContainer									PRESENCE mandatory	}|
	{ ID id-RAT-FrequencyPriorityInformation			CRITICALITY reject	TYPE RAT-FrequencyPriorityInformation		PRESENCE optional	}|
	{ ID id-RRCDeliveryStatusRequest					CRITICALITY ignore	TYPE RRCDeliveryStatusRequest					PRESENCE optional }|
	{ ID id-UEContextNotRetrievable						CRITICALITY reject	TYPE UEContextNotRetrievable					PRESENCE optional }|
	{ ID id-RedirectedRRCmessage						CRITICALITY reject	TYPE OCTET STRING									PRESENCE optional }|
	{ ID id-PLMNAssistanceInfoForNetShar				CRITICALITY ignore	TYPE PLMN-Identity									PRESENCE optional }|
	{ ID id-new-gNB-CU-UE-F1AP-ID						CRITICALITY reject	TYPE GNB-CU-UE-F1AP-ID							PRESENCE optional }|
	{ ID id-AdditionalRRMPriorityIndex					CRITICALITY ignore	TYPE AdditionalRRMPriorityIndex				PRESENCE optional }|
	{ ID id-SRBMappingInfo								CRITICALITY ignore	TYPE UuRLCChannelID					 				PRESENCE optional }|
	{ ID id-PSI-Based-Discarding-Information			CRITICALITY ignore	TYPE PSI-Based-Discarding-Information		PRESENCE optional },
	...
}
-- **************************************************************
--
-- UL RRC Message Transfer ELEMENTARY PROCEDURE
--
-- **************************************************************

-- **************************************************************
--
-- UL RRC Message Transfer
--
-- **************************************************************

ULRRCMessageTransfer ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       {{ ULRRCMessageTransferIEs}},
	...
}

ULRRCMessageTransferIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-gNB-CU-UE-F1AP-ID				CRITICALITY reject	TYPE GNB-CU-UE-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-gNB-DU-UE-F1AP-ID				CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID				PRESENCE mandatory	}|
	{ ID id-SRBID							CRITICALITY reject	TYPE SRBID							PRESENCE mandatory	}|
	{ ID id-RRCContainer					CRITICALITY reject	TYPE RRCContainer					PRESENCE mandatory	}|
	{ ID id-SelectedPLMNID					CRITICALITY reject	TYPE PLMN-Identity					PRESENCE optional		}|
	{ ID id-new-gNB-DU-UE-F1AP-ID			CRITICALITY reject	TYPE GNB-DU-UE-F1AP-ID				PRESENCE optional		}|
	{ ID id-Discarding-Status				CRITICALITY ignore	TYPE Discarding-Status 		PRESENCE optional },
	...
}

<Next change>
[bookmark: _Toc20956003][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc45832586][bookmark: _Toc51763908][bookmark: _Toc64449080][bookmark: _Toc66289739][bookmark: _Toc74154852][bookmark: _Toc81383596][bookmark: _Toc88658230][bookmark: _Toc97911142][bookmark: _Toc99038966][bookmark: _Toc99731229][bookmark: _Toc105511364][bookmark: _Toc105927896][bookmark: _Toc106110436][bookmark: _Toc113835878][bookmark: _Toc120124734][bookmark: _Toc146227004]9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
<omitted text unchanged>
Discarding-Status ::= ENUMERATED{on, off, ...}


<omitted text unchanged>
PSI-Based-Discarding-Information ::= SEQUENCE {
	pDU-discard							ENUMERATED{true,...},
	discardTimerForLowImportance 		ENUMERATED {ms0, ms2, ms4, ms6, ms8, ms10, ms12, ms14, ms18, ms22, ms26, ms30, ms40, ms50, ms75, ms100},
	iE-Extensions		ProtocolExtensionContainer { { PSI-Based-Discarding-Information-ExtIEs} } OPTIONAL,
	...
}
PSI-Based-Discarding-Information-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

<omitted text unchanged>
<Next change>
id-F1UTunnelNotEstablished							ProtocolIE-ID ::= 771
id-MulticastDU2CURRCInfo								ProtocolIE-ID ::= 772
id-SIBX-message										ProtocolIE-ID ::= 773
id-MulticastCU2DUCommonRRCInfo						ProtocolIE-ID ::= 774
id-PDUSetQoSParameters								ProtocolIE-ID ::= 775
id-N6JitterInformation								ProtocolIE-ID ::= 776
id-ECNMarkingorCongestionInformationReportingRequest	ProtocolIE-ID ::= 777
id-ECNMarkingorCongestionInformationReportingStatus	ProtocolIE-ID ::= 778
id-NRA2XServicesAuthorized							ProtocolIE-ID ::= 779
id-LTEA2XServicesAuthorized							ProtocolIE-ID ::= 780
id-NRUESidelinkAggregateMaximumBitrateForA2X			ProtocolIE-ID ::= 781
id-LTEUESidelinkAggregateMaximumBitrateForA2X			ProtocolIE-ID ::= 782id-NReRedCapUEIndication 							ProtocolIE-ID ::= 783
id-ERedcap-Bcast-Information 						ProtocolIE-ID ::= 784
id-NRPaginglongeDRXInformationforRRCINACTIVE			ProtocolIE-ID ::= 785
id-PSI-Based-Discarding-Information						ProtocolIE-ID ::= xxx
id-Discarding-Status									ProtocolIE-ID ::= xxy



END
-- ASN1STOP 
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