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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 RAN2#112 meeting, based on the above contributions, the following open issues and Possible topics have been achieved [2]:
	Based on consensus
· The survival time is not applicable to aperiodic deterministic traffic in Rel.17.
· The Survival Time is expressed as unit of time.
[bookmark: OLE_LINK20][bookmark: OLE_LINK17]Based on majority view (need discussion in online session for agreement, WA or FFS)
· The granularity of time unit for the Survival Time is ‘us’.
· The minimum value for the Survival Time is 0.
· Supporting the Survival Time for both downlink and uplink.
Open issue (to be continued in next RAN3 meeting)
· The maximum value for the Survival Time is FFS.
Open issue (to be discussed by contribution-driven)
· The extension of the Periodicity
· TSN services in acknowledgement mode


Based on the Report of 3GPP TSG RAN3#113, the following agreements on survival time parameter have been achieved:
	· The working assumptions is agreed, i.e. supporting the Survival Time for both downlink and uplink. 
· The granularity of the survival time is 1 us (i.e. the same as the Periodicity IE). 
· [bookmark: OLE_LINK7]The maximum value of the survival time should be at least 3 times the maximum value of the Periodicity IE. 
· No RAN3 actions are needed for the TSN service in acknowledge mode, unless further action is required by other groups.
· Keep the current Survival time encoding unchanged in the BLCRs. 


[bookmark: OLE_LINK18]Based on the discussion in RAN3#114e meeting, the following agreements on new QoS related parameters have been achieved[2]:
	· No need to increase the maximum value of the periodicity.
· The maximum value of the Survival Time is 1.92s (i.e., option2).
· The uplink Survival Time assistance information is out of the scope of RAN3. 
· RAN3 continues to evaluate and discuss the solutions for the downlink Survival Time assistance information.


In this contribution, we will mainly discuss the potential RAN3 impacts of available survival time information in mobility scenario. Then we’ll give our proposals.
Discussion
[bookmark: OLE_LINK14][bookmark: OLE_LINK2]Based on the email discussion in RAN3#114e meeting, majority companies thought the downlink Available Survival Time was beneficial during the handover. And the solutions of the downlink Survival Time assistance information needs to be discussed. However, some companies think the RAN2-based conclusion does not need to take into account the above issues, while another company points out that RAN2’s conclusion is for the uplink. Based on RAN2’s conclusion, the downlink Survival Time is addressed by the implementation and no specification impacts, which means that RAN2 does not consider the case of downlink Survival Time. In other words, the impact of the downlink Survival Time on the protocol depends on the RAN3. 
Observation 1: Based on the conclusion of RAN2, the impact of downlink Survival Time on the protocol depends on the RAN3.
Further, the downlink Survival Time assistance information can be used for target gNB to determine whether to enter downlink Survival Time state quickly when transmitting the first packet following handover. Therefore, we think that the analysis of Survival Time assistance information mainly includes the following two aspects: the content of Survival Time assistance information, and whether the Survival Time assistance information involves Xn and NG and F1.
For the content of Survival Time assistance information, several possible ways to provide assistance information are listed in the previous email discussion:
· Option 1: Available survival time (the remaining survival time of the total survival time)
· [bookmark: OLE_LINK384]Option 2: The survival timer running duration
· Option 3: A survival time state indicator (activated or not)
In Option1, the available survival time is the remaining survival time of the total survival time within which the next packet must be transmitted successfully with high reliability. Compared to Option1, Option2 provides the duration of the survival time in the source gNB directly to the target gNB. However, we do not think that either of the above methods may be an appropriate choice. Based on RAN2’s research on survival time, the monitoring behavior of survival time occurs on the user plane, and the measurement of the duration of survival time in Option1 or Option2 also occurs on the user plane. In other words, the monitoring behavior of survival time(survival time timer) is per PDU in the user plane, it is difficult to deliver PDU level Timer to the target gNB during HO.
Therefore, in order to avoid the transmission of the above assistance information on the user plant, we think that the simplest way is to send a survival time state indicator (activated or not)  to the  target gNB through the control plane. Because the source gNB can sense whether or not to enter the survival time state in the downlink transmission, and then the source gNB sends information to target gNB through the control plant. 
Observation 2: In Option1 and Option2, the survival time timer is per PDU in the user plane, it is difficult to deliver PDU level Timer to the target gNB during HO.
Proposal 1: For downlink transmission, a survival time state indicator (activated or not) can be seen as baseline.
In case of handover scenario, the source gNB may fail the transmission of a packet. The target gNB doesn’t know whether the last packet transmission form the source gNB is failed or not, so the target gNB should transmit the first packet with the highest reliability. Otherwise, the target gNB must always assume that it must transmit the next packet with very high reliability since it does not know if previous tranmission(s) failed. Therefore, the target gNB should transmit the survival time state indicator to source gNB by Xn interface. 
Proposal 2: The downlink Survival Time assistance information is delivered on XnAP.
Based on the conclusion of RAN2, the MAC layer of UE monitors survival time in the uplink and is implemented by the gNB in the downlink. In other words, the survival time in the downlink is also monitored by the MAC layer of gNB. So, the MAC layer of gNB needs to notify the PDCP layer of gNB to activate PDCP duplication through a survival time state indicator. For the gNB-CU/gNB-DU split case, only gNB-DU knows whether or not to enter the survival time state. Further, the gNB-DU should deliver the state indicator to the gNB-CU to activate the PDCP duplication function. Therefore, it is beneficial to deliver the survival time state indicator over F1 interface.
Proposal 3: For the gNB-CU/gNB-DU split case, the gNB-DU should deliver a survival time state indicator to the gNB-CU to activate the PDCP duplication function.
[bookmark: OLE_LINK15]Based on the above analysis, we think that we need to add the downlink Survival Time assistance information  in TS38.423 and TS38.473. We provide the related example text proposal for TS38.423 and TS38.473 in appendix.
[bookmark: OLE_LINK1]Conclusions
In this contribution, we make the following proposals:
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Observation 1: Based on the conclusion of RAN2, the impact of downlink Survival Time on the protocol depends on the RAN3.
Observation 2: In Option1 and Option2, the survival time timer is per PDU in the user plane, it is difficult to deliver PDU level Timer to the target gNB during HO.
Proposal 1: For downlink transmission, a survival time state indicator (activated or not) can be seen as baseline.
Proposal 2: The downlink Survival Time assistance information is delivered on XnAP.
Proposal 3: For the gNB-CU/gNB-DU split case, the gNB-DU should deliver a survival time state indicator to the gNB-CU to activate the PDCP duplication function.
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Appendix
<38.423 example text proposal>
<Start of the modified section>
[bookmark: _Toc20955180][bookmark: _Toc45107870][bookmark: _Toc36555775][bookmark: _Toc29991375][bookmark: _Toc74151304][bookmark: _Toc66286609][bookmark: _Toc64447115][bookmark: _Toc44497482][bookmark: _Toc56693572][bookmark: _Toc51850569][bookmark: _Toc45901490]9.1.1.1	HANDOVER REQUEST
This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
Direction: source NG-RAN node  target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID
9.2.3.26
	Allocated at the AMF on the source NG-C connection.
	–
	

	>Signalling TNL association address at source NG-C side
	M
	
	CP Transport Layer Information
9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.
Note: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	>UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	>AS Security Information
	M
	
	9.2.3.50
	
	–
	

	>Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	[bookmark: OLE_LINK30][bookmark: OLE_LINK29]>UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	>PDU Session Resources To Be Setup List
	
	1
	9.2.1.1
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;
and in addition, the source side QoS flow  DRB mapping
	–
	

	>RRC Context
	M
	
	OCTET STRING
	Either includes the HandoverPreparationInformation message as defined in subclause 10.2.2. of TS 36.331 [14], or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	–
	

	>Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	–
	

	>Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	>Management Based MDT PLMN List 
	O
	
	MDT PLMN List
9.2.3.133
	
	YES
	ignore

	>5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	[bookmark: _Hlk44414173]>NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.107
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	>LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.108
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	>UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore

	UE Context Reference at the S-NG-RAN node
	O
	
	
	
	YES
	ignore

	>Global NG-RAN Node ID
	M
	
	9.2.2.3
	
	–
	

	>S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	–
	

	Conditional Handover Information Request
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	–
	

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	NR V2X Services Authorized
	O
	
	[bookmark: _Hlk44414243]9.2.3.105
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.2.3.106
	
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the source NG-RAN node provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	
	[bookmark: _Hlk44418955]9.2.3.110
	
	YES
	ignore

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	Survival Time State  Indication
	O
	
	ENUMERATED (activaed, not activaed,  ...)
	This IE indicates whether the source NG-RAN note enters the survival time state.
	YES
	ignore



	Condition
	Explanation

	ifCHOmod
	This IE shall be present if the CHO Trigger IE is present and set to "CHO-replace".



	Range bound
	Explanation

	maxnoofMDTPLMNs
	PLMNs in the Management Based MDT PLMN list. Value is 16.



<End of the modified section>




<38.473 example text proposal>
<Start of the modified section>
[bookmark: _Toc64448781][bookmark: _Toc81383297][bookmark: _Toc74154553][bookmark: _Toc51763615][bookmark: _Toc29892994][bookmark: _Toc36556931][bookmark: _Toc45832362][bookmark: _Toc20955882][bookmark: _Toc66289440]9.2.2.10	UE CONTEXT MODIFICATION REQUIRED
This message is sent by the gNB-DU to request the modification of a UE context.
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
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the SgNB Resource Coordination Information IE as defined in subclause 9.2.117 of TS 36.423 [9] for EN-DC case or MR-DC Resource Coordination Information IE as defined in TS 38.423 [28] for NGEN-DC and NE-DC cases.
	YES
	ignore

	DU To CU RRC Information

	O
	
	9.3.1.26
	
	YES
	reject

	DRB Required to Be Modified List
	
	0..1
	
	
	YES
	reject

	>DRB Required to Be Modified Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DL UP TNL Information to be setup List 
	
	0..1
	
	
	-
	

	>>>DL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofDLUPTNLInformation>
	
	
	-
	

	>>>>DL UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.1
	gNB-DU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	-
	

	>>RLC Status
	O
	
	9.3.1.69
	Indicates the RLC has been re-established at the gNB-DU.
	YES
	ignore

	>>Additional PDCP Duplication TNL List 
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Items
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	EACH
	ignore

	>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Layer Information
9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	-
	

	SRB Required to be Released List
	
	0..1
	
	
	YES
	reject

	>SRB Required to be Released List Item IEs
	
	1 .. <maxnoofSRBs>
	
	
	EACH
	reject

	>>SRB ID
	M
	
	9.3.1.7
	
	-
	

	DRB Required to be Released List
	
	0..1
	
	
	YES
	reject

	>DRB Required to be Released List Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	BH RLC Channel Required to be Released List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel Required to be Released Item IEs
	
	1 .. <maxnoofBHRLCChannels>
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.113
	
	-
	

	SL DRB Required to Be Modified List
	
	0..1
	
	
	YES
	reject

	>SL DRB Required to Be Modified Item IEs
	
	1 .. <maxnoofSLDRBs> 
	
	
	EACH
	reject

	>>SL DRB ID
	M
	
	9.3.1.120
	
	-
	

	SL DRB Required to be Released List
	
	0..1
	
	
	YES
	reject

	>SL DRB Required to be Release Item IEs
	
	1 .. <maxnoofSLDRBs> 
	
	
	EACH
	reject

	>>SL DRB ID
	M
	
	9.3.1.120
	
	-
	

	Candidate Cells To Be Cancelled List
	
	0 .. <maxnoofCellsinCHO>
	
	
	YES
	reject

	>Target Cell ID
	M
	
	NR CGI
9.3.1.12
	
	-
	-

	Survival Time State  Indication
	O
	ENUMERATED (activaed, not activaed,  ...)
	
	This IE indicates whether the gNB-DU note enters the survival time state.
	YES
	ignore



	Range bound
	Explanation

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofDLUPTNLInformation
	Maximum no. of DL UP TNL Information allowed towards one DRB, the maximum value is 2.

	maxnoofBHRLCChannels
	Maximum no. of BH RLC channels allowed towards one IAB-node, the maximum value is 65536.

	maxnoofSLDRBs
	Maximum no. of SL DRB allowed for NR sidelink communication per UE, the maximum value is 512.

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional UP TNL Information allowed towards one DRB, the maximum value is 2. 

	maxnoofCellsinCHO
	Maximum no. cells that can be prepared for a conditional mobility. Value is 8.


<End of the modified section>

