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1. Introduction 
In RAN2#117 meeting, they had reached the agreement that network should be able to configure different delay thresholds for different DRBs. To support this feature in NR, RAN3 started the discussion since RAN3#115-e meeting, aimed at introducing multiple in the NG and Xn interface.
2. Discussion
For providing multiple Excess Packet Delay Thresholds, there exist three solutions:
Solution1: OAM only provides a flag to control whether need start the UL PDCP Excess Packet Delay measurement. 
Solution 2: OAM provides multiple thresholds for UL PDCP Excess Packet Delay measurement. 
Solution 3: OAM provide threshold and the corresponding reference information.
Solution 1 is most straight forward way for OAM. By this way, OAM needn’t consider the UE related information, just open the measurement according to its demands. gNB knows the whole set of thresholds, and just chooses the suitable one in bias of DRB. In solution 1, OAM cannot provide an acute control for EPD measurement. For example, OAM may only want to know the EPD of URLLC, but gNB may send several thresholds to UE, due to the UE is handling lots of services currently, which lead to lots of unnecessary measurements. 
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Observation 1: Solution 1 is the most straight forward way for OAM, but may lead to lots of unnecessary measurements. 
Solution 2 gives more control to the OAM, by this way, OAM can choose which thresholds it wants to use for EPD measurement. But there is not a complete solution. OAM may choose the thresholds according to OSS purpose and requirement, but when gNB received the thresholds, gNB seems can’t recognize what the means of each threshold and can’t transfer the truly intention of OAM to UE. An extreme case is that OAM set threshold for URLLC, but gNB transfer to a DRB for normal services, thus all the packet delays is excess the threshold.
Observation 2: Solution 2 give OAM more ability to control, but gNB may can’t transfer the truly intention of OAM to the UE. 
Solution 3 suggests transferring both the threshold and the reference information to gNB, thus, gNB can fully understand the intention of OAM and know the threshold is for which kind of services.
From our perspective, both solution 1 and solution 3 is ok, one is only let OAM choose whether open such measurement, the other is let OAM decide which kind of services should be measured and the corresponding thresholds. But as we just discussed a similar issue for M1 beam measurement, in that discussion, SA5 suggested OAM providing more control, not only a flag to indicate whether start a measurement. We slightly prefer the solution 3.
Observation 3: Solution 3 can totally transfer the intention of OAM to UE.
Proposal 1: Solution 1 and solution 3 is both ok for us, and we slightly prefer solution 3.

As RAN2’s agreement, RAN2 enable configure different thresholds to different DRB, however, in RAN3, we cannot transfer the threshold in bias of DRB. Actually, let us back to the initial intention of OAM for EPD measurement, OAM start this measurement is mainly due to it want to know the transfer quality of specific services, OAM is also not know the DRB information. So, the mainly issue is that we should find a suitable reference information to help gNB know the relationship between the threshold and the services which OAM want to measurement. 
Observation 4: The main issue to be solved is what reference information should be used.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]As we already mentioned in the previous meetings, 5QI is a good choice, we provide an example to clarify our proposal in below chart. gNB know the on-going services of a UE. If OAM wants to measure the EPD for Delay-critical service (e.g., 5QI=19), OAM will send such demands to AMF then to gNB. If gNB noticed UE established such services right now, gNB can transfer the corresponding threshold value to the UE. On the contrary, if the UE not established such services right now, gNB just not transfers it until this kind of service is started. 
	5QI 
	threshold value 

	19
	ms0.25

	22
	ms0.25

	5
	ms 1


Proposal 2: OAM transfers 5QI as the reference information for reflecting the relationship between thresholds and services. 
Proposal 3：Agree the CRs for TS 38.413 and TS 38.423 to support transfer multiple thresholds.
In RAN3#116 meeting, we had sent a LS to SA5 to ask whether OAM can provide multiple thresholds. SA2 hadn’t reached a conclusion in last meeting and not replied the LS. We noticed next SA2 meeting will not be held until November. So, it not a good choice for us to just waiting for their reply. We noticed that in SA2, some companies is also mentioned to add 5QI as reference information to help gNB understand the intention for the chosen threshold, but as time limited, they haven’t get a conclusion. We suggest to agree this CRs (notice: the CR for NG is NBC) and send new LS to SA5 for informing our new process.
Proposal 4： Adopt the draft LS in the appendix and send LS to SA5 to clarify our new process.
3. Conclusion
Observation 1: Solution 1 is the most straight forward way for OAM, but may lead to lots of unnecessary measurements. 
Observation 2: Solution 2 give OAM more ability to control, but gNB may can’t transfer the truly intention of OAM to the UE. 
Observation 3: Solution 3 can totally transfer the intention of OAM to UE.
Proposal 1: Solution 1 and solution 3 is both ok for us, and we slightly prefer solution 3.
Observation 4: The main issue to be solved is what reference information should be used.
Proposal 2: OAM transfers 5QI as the reference information for reflecting the relationship between thresholds and services. 
Proposal 3: Agree the CRs for TS 38.413 and TS 38.423 to support transfer multiple thresholds.
Proposal 4: Adopt the draft LS in the appendix and send LS to SA5 to clarify our new process.
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<<<<<<<<<<<<<<<<<<<< Start of 1st set of Changes >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc99123574][bookmark: _Toc99662379]9.3.1.174	M6 Configuration
This IE defines the parameters for M6 measurement collection.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	M6 Report Interval
	M
	
	ENUMERATED (ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, ms20480, ms40960, min1, min6, min12, min30, …)
	
	-
	

	M6 Links to Log
	M
	
	ENUMERATED (uplink, downlink, both-uplink-and-downlink, …)
	
	-
	

	M6 Report Amount
	O
	
	ENUMERATED (1, 2, 4, 8, 16, 32, 64, infinity, …)
	Number of reports
	YES
	ignore

	[bookmark: _Hlk99458287]M6 Excess Packet Delay Threshold
	C-ifULO
	
	9.3.1.x ENUMERATED (ms0.25, ms0.5, ms1, ms2, ms4, ms10, ms20, ms50, ms100, ms500, …)
	Indicates the excess packet delay threshold, as specified in TS 38.314 [42]
	YES
	ignore



	Condition
	Explanation

	ifUL
	This IE shall be present if the M6 Links to Log IE is set to “uplink” or to “both-uplink-and-downlink”.



<<<<<<<<<<<<<<<<<<<< End of 1st set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< Start of 2nd set of Changes >>>>>>>>>>>>>>>>>>>>
9.3.1.x	Excess Packet Delay Threshold
This IE defines the parameters for Excess Packet Delay Threshold configuration to support the calculation of the PDCP Excess Packet Delay in the UL per DRB as specified in TS 38.314 [48].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Excess Packet Delay Threshold Item
	
	1..<maxnoofThresholds>
	
	

	>5QI
	M
	
	INTEGER (0..255, …)
	Indicates the standardized or pre-configured 5QI as specified in TS 23.501 [9].

	>Excess Packet Delay Threshold Value
	M
	
	ENUMERATED (ms0.25, ms0.5, ms1, ms2, ms4, ms5, ms10, ms20, ms30, ms40, ms50, ms60, ms70, ms80, ms90, ms100, ms150, ms300,ms500, …)
	



	Range bound
	Explanation

	 maxnoofThresholds
	Maximum no. of Thresholds allowed within one PDU session. Value is 255.



<<<<<<<<<<<<<<<<<<<< End of 2nd set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –

	

<<<<<<<<<<<<<<<<<<<< Start of 3rd set of Changes >>>>>>>>>>>>>>>>>>>>
9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS
-------Text no need to change omitted-------
	id-M4ReportAmount,
	id-M5ReportAmount,
	id-M6ReportAmount,
	id-M6DelayThresholdExcessPacketDelayThreshold,
	id-M7ReportAmount,

-------Text no need to change omitted-------
	maxnoofTargetS-NSSAIs,
	maxnoofTimePeriods,
	maxnoofTNLAssociations,
	maxnoofUEAppLayerMeas,
	maxnoofUEsforPaging,
	maxnoofWLANName,
	maxnoofXnExtTLAs,
	maxnoofXnGTP-TLAs,
	maxnoofXnTLAs,
	maxnoofThresholds

-- TEXT OMITTED –


M6Configuration ::= SEQUENCE {
	m6report-Interval	M6report-Interval,
	m6-links-to-log		Links-to-log,
	iE-Extensions		ProtocolExtensionContainer { { M6Configuration-ExtIEs} } OPTIONAL,
	...
}

M6Configuration-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ ID id-M6ReportAmount		CRITICALITY ignore	EXTENSION M6ReportAmountMDT		PRESENCE optional		}|
	{ ID id-M6ExcessPacketDelayThreshold	CRITICALITY ignore	EXTENSION M6ExcessPacketDelayThreshold		PRESENCE optional		},
	-- The above IE shall be present if the M6 Links to Log IE is set to the value “uplink” or “both-uplink-and-downlink”
	...
}

M6DelayThreshold ::= ENUMERATED {ms0dot25, ms0dot5, ms1, ms2, ms4, ms10, ms20, ms50, ms100, ms500, ...}

ExcessPacketDelayThreshold ::= SEQUENCE (SIZE(1..maxnoofThresholds)) OF ExcessPacketDelay-thresholdItem

ExcessPacketDelay-thresholdItem ::= SEQUENCE {
	Fiveqi		FiveQI,
	excessPacketDelay-thresholdValue			ExcessPacketDelay-thresholdValue,
	iE-Extensions		ProtocolExtensionContainer { { ExcessPacketDelay-thresholdItem-ExtIEs} }	OPTIONAL,
	...
}

ExcessPacketDelay-thresholdItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

ExcessPacketDelay-thresholdValue ::= ENUMERATED {
ms0.25, ms0.5, ms1, ms2, ms4, ms5, ms10, ms20, ms30, ms40, ms50, ms60, ms70, ms80, ms90, ms100, ms150, ms300, ms500,
	...
}

-- TEXT OMITTED –

<<<<<<<<<<<<<<<<<<<< End of 3rd set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< Start of 4th set of Changes >>>>>>>>>>>>>>>>>>>>
9.4.7	Constant Definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

-- **************************************************************
--
-- Lists
--
-- **************************************************************
-- TEXT OMITTED –

	maxnoofPLMNforQMC					INTEGER ::= 16
	maxnoofUEAppLayerMeas				INTEGER ::= 16
	maxnoofSNSSAIforQMC					INTEGER ::= 16
	maxnoofTAforQMC						INTEGER ::= 8
	maxnoofThresholds					INTEGER ::= 255

-- **************************************************************
--
-- IEs
--
-- **************************************************************
-- TEXT OMITTED –

	id-IncludeBeamMeasurementsIndication					ProtocolIE-ID ::= 340
	id-M6ExcessPacketDelayThreshold							ProtocolIE-ID ::= 341
	id-PagingCause											ProtocolIE-ID ::= 342
	id-PagingCauseIndicationForVoiceService					ProtocolIE-ID ::= 343
	id-PEIPSassistanceInformation							ProtocolIE-ID ::= 344
	id-FiveG-ProSeAuthorized									ProtocolIE-ID ::= 345
-- TEXT OMITTED –

<<<<<<<<<<<<<<<<<<<< End of 4th set of Changes >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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<<<<<<<<<<<<<<<<<<<< Start of Changes >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Start of 1st set of Changes >>>>>>>>>>>>>>>>>>>>
9.2.3.131	M6 Configuration
This IE defines the parameters for M6 measurement collection.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	M6 Report Interval
	M
	
	ENUMERATED (ms120,ms240,ms480,ms640,ms1024, ms2048, ms5120, ms10240, ms20480,ms40960,min1,min6,min12,min30, …)
	
	–
	

	M6 Links to log
	M
	
	ENUMERATED(uplink, downlink, both-uplink-and-downlink, …)
	
	–
	

	M6 Report Amount
	O
	
	ENUMERATED (1, 2, 4, 8, 16, 32, 64, infinity …)
	Number of reports. 
	YES
	ignore

	Excess Packet Delay Threshold
	O
	
	9.2.3.x
	Indicates the excess packet delay threshold, as specified in TS 38.314 [42]
	YES
	ignore



<<<<<<<<<<<<<<<<<<<< End of 1st set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
[bookmark: _GoBack]<<<<<<<<<<<<<<<<<<<< Start of 2nd set of Changes >>>>>>>>>>>>>>>>>>>>
9.2.3.x	Excess Packet Delay Threshold
This IE defines the parameters for Excess Packet Delay Threshold configuration to support the calculation of the PDCP Excess Packet Delay in the UL per DRB as specified in TS 38.314 [42].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Excess Packet Delay Threshold Item
	
	1..<maxnoofThresholds>
	
	

	>5QI				.
	M
	INTEGER (0..255, …)
	Indicates the standardized or pre-configured 5QI as specified in TS 23.501 [7]
	

	>Excess Packet Delay Threshold Value
	M
	
	ENUMERATED (ms0.25, ms0.5, ms1, ms2, ms4, ms5, ms10, ms20, ms30, ms40, ms50, ms60, ms70, ms80, ms90, ms100, ms150, ms300,ms500, …)
	



	Range bound
	Explanation

	maxnoofThresholds
	Maximum no. of Thresholds allowed within one PDU session. Value is 255.




<<<<<<<<<<<<<<<<<<<< End of 2nd set of Changes >>>>>>>>>>>>>>>>>>>>
	
-- TEXT OMITTED –

<<<<<<<<<<<<<<<<<<<< Start of 3rd set of Changes >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc106109723][bookmark: _Toc105174886][bookmark: _Toc98868600][bookmark: _Toc97904462][bookmark: _Toc88654106][bookmark: _Toc74151632][bookmark: _Toc66286934][bookmark: _Toc64447440][bookmark: _Toc56693896][bookmark: _Toc51850892][bookmark: _Toc45901811][bookmark: _Toc45108191][bookmark: _Toc44497804][bookmark: _Toc36556019][bookmark: _Toc29991616][bookmark: _Toc20955408]9.3.5	Information Element definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

XnAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS

-- TEXT OMITTED –
	id-Local-NG-RAN-Node-Identifier,
	id-Neighbour-NG-RAN-Node-List,
	id-FiveGProSeUEPC5AggregateMaximumBitRate,
	id-Redcap-Bcast-Information,
	id-UESliceMaximumBitRateList,
	id-PositioningInformation,
	id-ServedCellSpecificInfoReq-NR,
	id-ExcessPacketDelayThreshold,
	maxEARFCN,
	maxnoofAllowedAreas,
	maxnoofAMFRegions,
	maxnoofAoIs,
-------Text no need to change omitted-------

	maxnoofSNSSAIforQMC,
	maxnoofCellIDforQMC,
	maxnoofPLMNforQMC,
	maxnoofTAforQMC,
	maxnoofMTCItems,
	maxnoofCSIRSconfigurations,
	maxnoofCSIRSneighbourCells,
	maxnoofCSIRSneighbourCellsInMTC,
	maxnoofNeighbour-NG-RAN-Nodes,
	maxnoofSRBs,
	maxnoofSMBR,
	maxnoofThresholds
-------Text no need to change omitted-------

-- TEXT OMITTED –
M6Configuration ::= SEQUENCE {
	m6report-Interval	M6report-Interval,
	m6-links-to-log		Links-to-log,
	iE-Extensions		ProtocolExtensionContainer { { M6Configuration-ExtIEs} } OPTIONAL,
	...
}

M6Configuration-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	{ ID id-M6ReportAmount		CRITICALITY ignore	EXTENSION M6ReportAmountMDT 		PRESENCE optional		}|
	{ ID id-ExcessPacketDelayThreshold	CRITICALITY ignore	EXTENSION ExcessPacketDelayThreshold		PRESENCE optional		},
	...

}

ExcessPacketDelayThreshold ::= SEQUENCE (SIZE(1..maxnoofThresholds)) OF ExcessPacketDelay-thresholdItem

ExcessPacketDelay-thresholdItem ::= SEQUENCE {
	Fiveqi		FiveQI,
	excessPacketDelay-thresholdValue			ExcessPacketDelay-thresholdValue,
	iE-Extensions		ProtocolExtensionContainer { { ExcessPacketDelay-thresholdItem-ExtIEs} }	OPTIONAL,
	...
}

ExcessPacketDelay-thresholdItem-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

ExcessPacketDelay-thresholdValue ::= ENUMERATED { 
	ms0.25, ms0.5, ms1, ms2, ms4, ms5, ms10, ms20, ms30, ms40, ms50, ms60, ms70, ms80, ms90, ms100, ms150, ms300, ms500,
	...
}

-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< End of 3rd set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< Start of 4th set of Changes >>>>>>>>>>>>>>>>>>>>
9.3.7	Constant Definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

-- **************************************************************
--
-- Lists
--
-- **************************************************************
-- TEXT OMITTED –

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]maxnoofNeighbour-NG-RAN-Nodes				INTEGER ::= 256
maxnoofSRBs									INTEGER ::= 5
maxnoofSMBR									INTEGER ::= 8
maxnoofThresholds							INTEGER ::= 255

-- **************************************************************
--
-- IEs
--
-- **************************************************************
-- TEXT OMITTED –

									ProtocolIE-ID ::= 353
id-SDTPartialUEContextInfo																			ProtocolIE-ID ::= 354
id-SDTDataForwardingDRBList																			ProtocolIE-ID ::= 355
id-PagingCause																						ProtocolIE-ID ::= 356
id-PEIPSassistanceInformation																		ProtocolIE-ID ::= 357
id-UESliceMaximumBitRateList																			ProtocolIE-ID ::= 358
id-S-NG-RANnodeUE-Slice-MBR																			ProtocolIE-ID ::= 359
id-PositioningInformation																			ProtocolIE-ID ::= 360
id-UEAssistantIdentifier																			ProtocolIE-ID ::= 361
id-ManagementBasedMDTPLMNModificationList															ProtocolIE-ID ::= 362
id-F1-terminatingIAB-donorIndicator																	ProtocolIE-ID ::= 363
id-ExcessPacketDelayThreshold																		ProtocolIE-ID ::= xxx



END
-- ASN1STOP



<<<<<<<<<<<<<<<<<<<< End of 4th set of Changes >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>

Appendix draft LS 
3GPP TSG-RAN WG3 Meeting #117bis-e	R3-22xxxx
Online, 10th Oct. – 18th Oct. 2022
Title:	LS on further discussion about excess packet delay (M6 Delay Threshold)
Release:	Rel-17
Work Item:	NR_ENDC_SON_MDT_enh

Source:	RAN3
To:	3GPP SA5
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	3GPP RAN2

Contact Person:	Jiaying Sun
E-mail Address:	sunjiaying (at) catt (dot) cn
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org	

1. Overall Description:
RAN3 has further discussed the details about M6 Delay Threshold in M6 Configuration to enable the calculation of the PDCP Excess Packet Delay in the UL.
Firstly, the M6 Threshold IE is renamed Excess Packet Delay Threshold IE and the presence condition has been updated to Optional to match the RAN2 behaviour.
Secondly, to support multiple thresholds configuration, add 5QI as reference information to help the gNB understand the relationship between the threshold and the service. 
TS 38.413 and TS 38.423 have been updated accordingly as per attached CRs.

2. Actions:
To SA5 group
ACTION: 	RAN3 kindly asks SA5 to provide feedback on the above solution.



3. Date of Next RAN3 Meetings:
RAN3#118	14st November – 18st November 2022	Toulouse, FR

