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Introduction
The new WID of NR Industrial Internet of Things (IoT) and URLLC support was approved in RAN#86 and revised in RAN#88e [1]. In which, the following objective is included:
	...
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, decided from SA2. [RAN2, RAN3] 


In this contribution, we will mainly discuss the potential RAN3 impacts of survival time and burst spread. Then we’ll give our proposals.
Discussion
2.1 Survival time uplink / downlink
[bookmark: OLE_LINK9]In the Ls from SA2 [3], it is included that the definition of survival time and the different targets of communication service availability are as follows:
	2. Actions:
To 3GPP RAN WG2, 3GPP RAN WG3
ACTION: 	
RAN2, RAN3: SA WG2 kindly requests 3GPP RAN WG2 & 3GPP RAN WG3 to take into account SA2’s conclusion of sending Survival Time in TSCAI from SMF to NG-RAN. It is up to RAN WG2 and RAN WG3 to discuss how NG-RAN uses Survival Time.

SA WG2 also kindly requests 3GPP RAN WG2 and RAN WG3 to provide their feedback on the preference of Survival Time definition of i) or ii) as defined above and to inform SA2 whether receiving survival time is sufficient for NG-RAN to address the performance targets (same Survival Time but different communication service availability for different services) laid out by SA1 in Table 5.2-1 in TS 22.104. 


In the reply LS [4], it is indicated that the preference between the definition of survival time expressed by RAN2 will be taken into account. Further, based on RAN2's LS [5], SA2 specifies the unit of parameter survival time as "time"[2]. Considering that different services may have different communication service availability targets (even if they have the same or an equivalent survival time), it needs further discussion on RAN2 and SA2 whether to introduce parameters related to the communication services availability target.
Observation 1: The survival time is in the unit of "time" and needs to be include in TSCAI.
Observation 2: Based on the conclusion of RAN2 and SA2, the communication services availability target needs to be further discussed.
[bookmark: OLE_LINK20]In the uplink transmission, as a new application layer parameter, how to use the survival time on the RAN side has not been concluded. Therefore, whether the survival time needs to be transmitted to the UE side needs to be further discussed. In other words, in the uplink transmission, there are two choices for the transmission of survival time: (i) transmission to gNB, (ii) transmission to UE. As we know in uplink transmission, UE can be seen as the sender and gNB can be seen as receiver. It may be more straightforward to let sender (UE) measure loss or failure on packet transmission and perform survival time counting. But it’s still possible for receiver (gNB) to perform this thing since receiver also can identify the failure on packet transmission based on the knowledge of granted resources. Therefore, we think it is necessary for RAN2 to further discuss the above two options.
Observation 3: In the uplink transmission, there are two options for the transmission of the survival time, which need to wait for the conclusion of RAN2.
[bookmark: OLE_LINK15]Proposal 1a: In the downlink transmission, the TSCAI downlink contains survival time with existence type of optional.
Proposal 1b: It should wait for the conclusion of RAN2 and SA2 whether the communication service availability target is introduced.
Furthermore, based on SA2, the unit of the parameter survival time is defined as time. For the value range of survival time, it can be analyzed from two aspects: periodic deterministic communication and aperiodic deterministic communication.
[bookmark: OLE_LINK17]In periodic deterministic communication, according to the performance requirements of periodic deterministic communication service in Table 5.2-1 of [2], the value of survival time is related to the transmission interval. In some scenarios, the survival time value is greater than or equal to three times the transmission interval (e.g., wired-2-wireless 100Mbit/s link replacement, plant asset management). Further, the target value for the maximum transmission interval in Table 5.2-1 is the plant asset management scenario, and the range of target values of the transmission interval is (100 ms to 60s). In other words, combined with the relationship that the survival time value is three times of the transmission interval in the plant asset management scenario, the maximum value of survival time is at least 180s. 
In aperiodic deterministic communication, based on the performance requirements of aperiodic deterministic communication in Table 5.3-1 of [2], it can be seen that no scenario provides the value of survival time.
In addition, based on the fact that the periodicity of TSC QoS flow is equal to the above transmission interval, we can find that the range of periodicity (0..640000,...) us in TSCAI can not meet the requirements of the maximum transmission interval in table 5.2-1. Therefore, it is necessary to extend the maximum periodicity of TSCAI to 60s. And because the unit of periodicity is 1us, the unit of survival time also needs to be set 1us.
Observation 4: The range of survival time depends on the scenario in periodic deterministic communication, and the unit of survival time is the same as the unit of periodicity.
Observation 5: The range of periodicity in TSCAI can not meet the requirement of the maximum transmission interval in the plant asset management scenario.
Proposal 2 : The maximum value of survival time is at least 180s, and the unit of survival time is 1us.
Proposal 3 : The maximum value of periodicity should be extended to 60000000 us.
2.2 Burst spread downlink
[bookmark: OLE_LINK16]Considering that the whether to introduce burst spread is still under discussion in SA2 and RAN2, whether to introduce burst spread in NGAP should wait the conclusion from RAN2 and SA2..
Proposal 4: Whether burst spend is introduced should wait the conclusion from RAN2 and SA2.
Based on the proposals above, we provide the related example text proposal in appendix. 
[bookmark: OLE_LINK1]Conclusions
In this contribution, we make the following proposals:
Observation 1: The survival time is in the unit of "time" and needs to be include in TSCAI.
Observation 2: Based on the conclusion of RAN2 and SA2, the communication services availability target needs to be further discussed.
Observation 3: In the uplink transmission, there are two options for the transmission of the survival time, which need to wait for the conclusion of RAN2.
Observation 4: The range of survival time depends on the scenario in periodic deterministic communication, and the unit of survival time is the same as the unit of periodicity.
Observation 5: The range of periodicity in TSCAI can not meet the requirement of the maximum transmission interval in the plant asset management scenario.
Proposal 1a: In the downlink transmission, the TSCAI downlink contains survival time with existence type of optional.
Proposal 1b: It should wait for the conclusion of RAN2 and SA2 whether the communication service availability target is introduced.
Proposal 2 : The maximum value of survival time is at least 180s, and the unit of survival time is 1us.
Proposal 3 : The maximum value of periodicity should be extended to 60000000 us.
Proposal 4: Whether burst spend is introduced should wait the conclusion from RAN2 and SA2.
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Appendix
<38.413 example text proposal>
[bookmark: OLE_LINK4]<Start of the modified section>
[bookmark: _Toc45658829][bookmark: _Toc45652397][bookmark: _Toc45720649][bookmark: _Toc45897918][bookmark: _Toc45798529]9.3.1.131	TSC Assistance Information
[bookmark: OLE_LINK36]This IE provides the TSC assistance information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [9]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	9.3.1.132
	

	Burst Arrival Time
	O
	
	9.3.1.133
	

	Survival Time
	O
	
	9.3.1.X
	


FFS:	Whether Survival Time should be included in TSC assistance information Uplink.
[bookmark: _Toc45658830][bookmark: _Toc45798530][bookmark: _Toc45897919][bookmark: _Toc45652398][bookmark: _Toc45720650]9.3.1.132	Periodicity
This IE indicates the Periodicity of the TSC QoS flow as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	INTEGER (0..640000000, …)
	Periodicity expressed in units of 1 us.



9.3.1.X	Survival Time
This IE indicates the Survival Time of the TSC QoS flow as defined in TS 23.501 [9]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Survival Time
	M
	
	INTEGER (0..180000000, …)
	Survival Time expressed in units of 1 us.




<Next of the modified section>
[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc36555157][bookmark: _Toc36553430][bookmark: _Toc45652556][bookmark: _Toc29504977][bookmark: _Toc45720808][bookmark: _Toc45658988][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284][bookmark: _Toc56613936]9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
//SKIP the unrelated part//
	id-SgNB-UE-X2AP-ID,
	id-S-NSSAI,
	id-SONInformationReport,
	id-SurvivalTime
	id-TNLAssociationTransportLayerAddressNGRAN,
	id-TargetRNC-ID,
	id-TraceCollectionEntityURI,


-- P
//SKIP the unrelated part//
PDUSessionUsageReport ::= SEQUENCE {
	rATType								ENUMERATED {nr, eutra, ..., nr-unlicensed, e-utra-unlicensed},
	pDUSessionTimedReportList			VolumeTimedReportList,
	iE-Extensions		ProtocolExtensionContainer { {PDUSessionUsageReport-ExtIEs} } OPTIONAL,
...
}

PDUSessionUsageReport-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}

Periodicity ::= INTEGER (0..640000000, ...)

PeriodicRegistrationUpdateTimer ::= BIT STRING (SIZE(8))

PLMNIdentity ::= OCTET STRING (SIZE(3)) 



-- S
//SKIP the unrelated part//
SupportedTAItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ID id-RAT-Information		CRITICALITY reject	EXTENSION RAT-Information		PRESENCE optional	},
	...
}

SurvivalTime ::= INTEGER (0..180000000, ...)

Suspend-Request-Indication ::= ENUMERATED {
	suspend-requested,
	...
}

-- T
//SKIP the unrelated part//
TSCAssistanceInformation ::= SEQUENCE {
	periodicity				Periodicity,
	burstArrivalTime		BurstArrivalTime												OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {TSCAssistanceInformation-ExtIEs} }	OPTIONAL,
	...
}

TSCAssistanceInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ID id-SurvivalTime		CRITICALITY ignore			EXTENSION SurvivalTime			PRESENCE OPTIONAL},
...
}
//SKIP the unrelated part//
[bookmark: _Toc45798690][bookmark: _Toc56613938][bookmark: _Toc45658990][bookmark: _Toc45720810][bookmark: _Toc36553432][bookmark: _Toc36555159][bookmark: _Toc20955358][bookmark: _Toc45898079][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc51746286][bookmark: _Toc29504979][bookmark: _Toc45652558]9.4.7	Constant Definitions
//SKIP the unrelated part//
[bookmark: OLE_LINK118][bookmark: _GoBack]	id-QosMonitoringReportingFrequency						ProtocolIE-ID ::= 276
	id-QosFlowParametersList								ProtocolIE-ID ::= 277
	id-SurvivalTime											ProtocolIE-ID ::= 2xy

<End of the modified section>


[bookmark: OLE_LINK6]<38.423 example text proposal>
<Start of the modified section>
9.3.1.115	TSC Assistance Information
This IE provides the TSC assistance information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [7]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	9.3.1.116
	

	Burst Arrival Time
	O
	
	9.3.1.117
	

	Survival Time
	O
	
	9.3.1.X
	


FFS:	Whether Survival Time should be included in TSC assistance information Uplink.
9.3.1.116	Periodicity
This IE indicates the Periodicity of the TSC QoS flow as defined in TS 23.501 [7]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	INTEGER (0..640000000, …)
	Periodicity expressed in units of 1 us.



9.3.1.X	Survival Time
This IE indicates the Survival Time of the TSC QoS flow as defined in TS 23.501 [7]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Survival Time
	M
	
	INTEGER (0..180000000, …)
	Survival Time expressed in units of 1 us.




<Next of the modified section>
[bookmark: _Toc36556019][bookmark: _Toc58484453][bookmark: _Toc45901811][bookmark: _Toc45108191][bookmark: _Toc56693896][bookmark: _Toc51850892][bookmark: _Toc44497804][bookmark: _Toc29991616][bookmark: _Toc20955408]9.3.5	Information Element definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
//SKIP the unrelated part//
	id-QoSFlowsMappedtoDRB-SetupResponse-MNterminated,
	id-DL-scheduling-PDCCH-CCE-usage,
	id-UL-scheduling-PDCCH-CCE-usage,
	id-SurvivalTime
	maxEARFCN,
	maxnoofAllowedAreas,
	maxnoofAMFRegions,

-- S
//SKIP the unrelated part//

SupportedSULBandItem-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

SurvivalTime ::= INTEGER (0..180000000, ...)

SymbolAllocation-in-Slot ::= CHOICE {
	allDL				SymbolAllocation-in-Slot-AllDL,
	allUL				SymbolAllocation-in-Slot-AllUL,
	bothDLandUL			SymbolAllocation-in-Slot-BothDLandUL,
	choice-extension	ProtocolIE-Single-Container { {SymbolAllocation-in-Slot-ExtIEs} }
}

-- T
//SKIP the unrelated part//
TSCAssistanceInformation ::= SEQUENCE {
	periodicity				INTEGER (0.. 640000000, ...),
	burstArrivalTime		OCTET STRING				OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {TSCAssistanceInformation-ExtIEs} }	OPTIONAL,
	...
}

TSCAssistanceInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ID id-SurvivalTime			CRITICALITY ignore			EXTENSION SurvivalTime			PRESENCE OPTIONAL},

...
}
//SKIP the unrelated part//
[bookmark: _Toc58484455][bookmark: _Toc45901813][bookmark: _Toc20955410][bookmark: _Toc36556021][bookmark: _Toc45108193][bookmark: _Toc29991618][bookmark: _Toc56693898][bookmark: _Toc51850894][bookmark: _Toc44497806]9.3.7	Constant definitions
//SKIP the unrelated part//
id-DL-scheduling-PDCCH-CCE-usage																	ProtocolIE-ID ::= 240
id-UL-scheduling-PDCCH-CCE-usage																	ProtocolIE-ID ::= 241
id-SurvivalTime																						ProtocolIE-ID ::= 2xy
//SKIP the unrelated part//
<End of the modified section>


<38.463 example text proposal>
<Start of the modified section>
9.3.1.76	TSC Assistance Information
This IE provides the TSC assistance information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [20]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	9.3.1.77
	

	Burst Arrival Time
	O
	
	9.3.1.78
	

	Survival Time
	O
	
	9.3.1.X
	



FFS:	Whether Survival Time should be included in TSC assistance information Uplink.
9.3.1.77	Periodicity
This IE indicates the Periodicity of the TSC QoS flow as defined in TS 23.501 [20]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	INTEGER (0..640000000, …)
	Periodicity expressed in units of 1 us.



9.3.1.X	Survival Time
This IE indicates the Survival Time of the TSC QoS flow as defined in TS 23.501 [20]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Survival Time
	M
	
	INTEGER (0..180000000, …)
	Survival Time expressed in units of 1 us.




<Next of the modified section>
[bookmark: _Toc56620801][bookmark: _Toc29505859][bookmark: _Toc56620463][bookmark: _Toc51852512][bookmark: _Toc29461127][bookmark: _Toc36556384][bookmark: _Toc45881871][bookmark: _Toc20955684]9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
//SKIP the unrelated part//
[bookmark: _Hlk56618322]	id-MCG-OfferedGBRQoSFlowInfo,
[bookmark: _Hlk56618347]	id-Number-of-tunnels,
[bookmark: _Hlk56618382]	id-DataForwardingtoE-UTRANInformationList,
	id-SurvivalTime
	maxnoofQoSParaSets,
	maxnoofErrors,
	maxnoofSliceItems,

-- S
//SKIP the unrelated part//

SubscriberProfileIDforRFP ::= INTEGER (1..256, ...)

SurvivalTime ::= INTEGER (0..180000000, ...)


-- T
//SKIP the unrelated part//
TSCAssistanceInformation ::= SEQUENCE {
	periodicity				Periodicity,
	burstArrivalTime		BurstArrivalTime												OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {TSCAssistanceInformation-ExtIEs} }	OPTIONAL,
	...
}
TSCAssistanceInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ID id-SurvivalTime			CRITICALITY ignore			EXTENSION SurvivalTime			PRESENCE OPTIONAL},

...
}
Periodicity					::= INTEGER	(1..640000000,	...)

BurstArrivalTime			::= OCTET STRING
//SKIP the unrelated part//
[bookmark: _Toc20955686][bookmark: _Toc51852514][bookmark: _Toc29505861][bookmark: _Toc36556386][bookmark: _Toc29461129][bookmark: _Toc45881873][bookmark: _Toc56620803][bookmark: _Toc56620465]9.4.7	Constant Definitions
//SKIP the unrelated part//
id-DataForwardingtoE-UTRANInformationList						ProtocolIE-ID ::= 131
id-QosMonitoringReportingFrequency								ProtocolIE-ID ::= 132
id-SurvivalTime													ProtocolIE-ID ::= 1xy


<End of the modified section>
<38.473 example text proposal>
<Start of the modified section>
9.3.1.142	TSC Assistance Information
This IE provides the TSC assistance information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [21]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	9.3.1.143
	

	Burst Arrival Time
	O
	
	9.3.1.144
	

	Survival Time
	O
	
	9.3.1.X
	


FFS:	Whether Survival Time should be included in TSC assistance information Uplink.

9.3.1.143	Periodicity
This IE indicates the Periodicity of the TSC QoS flow as defined in TS 23.501 [21]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	INTEGER (0..640000000, …)
	Periodicity expressed in units of 1 us.



9.3.1.X	Survival Time
This IE indicates the Survival Time of the TSC QoS flow as defined in TS 23.501 [21]. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Survival Time
	M
	
	INTEGER (0..180000000, …)
	Survival Time expressed in units of 1 us.



<Next of the modified section>
[bookmark: _Toc51763908][bookmark: _Toc52132246][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc20956003][bookmark: _Toc45832586]9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
//SKIP the unrelated part//

	id-ExtendedTAISliceSupportList,
	id-E-CID-MeasurementQuantities-Item,
	id-ConfiguredTACIndication,
	id-NRCGI,
	id-SurvivalTime
	maxNRARFCN,
	maxnoofErrors,
	maxnoofBPLMNs,
	maxnoofBPLMNsNR,

-- P
//SKIP the unrelated part//

PDUSessionID ::= INTEGER (0..255)

ReportingPeriodicityValue ::= INTEGER (0..512, ...)

Periodicity ::= INTEGER (0..640000000, ...)

Permutation ::= ENUMERATED {dfu, ufd, ...}

Ph-InfoMCG  ::= OCTET STRING

-- S
//SKIP the unrelated part//
SupportedSULFreqBandItem-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

SurvivalTime ::= INTEGER (0..180000000, ...)

SymbolAllocInSlot ::= CHOICE {
	all-DL				NULL,
	all-UL				NULL, 
	both-DL-and-UL			NumDLULSymbols,	
	choice-extension			ProtocolIE-SingleContainer { { SymbolAllocInSlot-ExtIEs } }

}

-- T
//SKIP the unrelated part//
TSCAssistanceInformation ::= SEQUENCE {
	periodicity				Periodicity,
	burstArrivalTime		BurstArrivalTime												OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { {TSCAssistanceInformation-ExtIEs} }	OPTIONAL,
	...
}

TSCAssistanceInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ID id-SurvivalTime				CRITICALITY ignore			EXTENSION SurvivalTime			PRESENCE OPTIONAL},
...
}			

//SKIP the unrelated part//
[bookmark: _Toc45832588][bookmark: _Toc29893131][bookmark: _Toc36557068][bookmark: _Toc51763910][bookmark: _Toc20956005][bookmark: _Toc52132248]9.4.7	Constant Definitions
//SKIP the unrelated part//
id-Extended-GNB-CU-Name								ProtocolIE-ID ::= 427
id-F1CTransferPath									ProtocolIE-ID ::= 428
id-SurvivalTime										ProtocolIE-ID ::= 4xy
//SKIP the unrelated part//
<End of the modified section>

