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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] 


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:
	· 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 RAN2#114bis meeting, based on the above contributions, the following agreements have been achieved [2]:
	· For downlink transmission, the issue on survival state is not triggered on the source NG-RAN node should be discussed and solved. On top of it, Option 1 (i.e., an available survival time) and Option 4 (i.e., a survival time state indicator (activated or not)) can be further discussed.
· There is no need to deliver uplink Survival Time assistance information during handover in R17 based on agreements in RAN2 and RAN3.


In this contribution, we will mainly discuss the potential RAN3 impacts of available survival time information in non-HO and HO scenario. Then we’ll give our proposals.
[bookmark: OLE_LINK2][bookmark: OLE_LINK14]Discussion
· DL ST assistance information for non-HO scenarios
Based on the email discussion in RAN3#114bis meeting, majority companies thought the downlink Available Survival Time was beneficial during the non-HO scenarios. In our understanding, 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. And NOTIFY message may be appropriate to contain the state indicator because it is single-way message and can include DRB level information. 
Observation 1: The gNB-DU needs to indicate the gNB-CU to activate the PDCP duplication function.
Proposal 1: For the gNB-CU/gNB-DU split case, the gNB-DU should deliver a survival time state indicator to the gNB-CU by NOTIFY message.
· DL ST assistance information for HO scenarios
Based on the email discussion in RAN3#114bis meeting, the moderator provided the handover procedures for discussion. For DRBs not configured with DAPS, the source gNB stops transmitting downlink packets when it sends RRCReconfiguration message to UE, and then does not change the Survival Time state after sending the SN STATUS TRANSFER message. For DRBs configured with DAPS,  the source gNB  stops transmitting the downlink packets when it receives the HANDOVER SUCCESS message, it is also feasible for the source gNB to send Survival Time state information through SN STATUS TRANSFER, and keep the survival time state alignment between source gNB and the target gNB as soon as possible. Therefore, We think that the above state information should be at the DRB level and should be the last message before the source gNB stop transmitting the DL user data, so it can be included in the SN STATUS TRANSFER message.
Observation 2: For HO scenarios, the source gNB does not change the Survival Time state after sending the SN STATUS TRANSFER message.
Proposal 2: It’s suggest that SN STATUS TRANSFER message  is be used to include downlink Survival Time assistance information over XnAP.
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)
· Option 4: A survival time state indicator (activated or not)
For Option 1, if the source gNB sends an available survival time to the target gNB, the source gNB-CU needs to get the available survival time from the source gNB-DU. Where the source gNB-DU will not send the current available survival time until it receives the source gNB-CU request information. Furthermore, in order for the target gNB-DU to continue survival time monitoring, the target gNB-DU needs to obtain the available survival time from the target gNB-CU. Therefore, the method of Option 1 involves at least four process modifications in handover. 
For Option 4, since the source gNB-CU can know the survival time state (refer to Observation 1) and the survival time state indicator is used in gNB-CU (e.g. PDCP), it is only necessary that the source gNB-CU should deliver the survival time state indicator to the target gNB-CU. Therefore, the method of Option 4 involves only one process modification in handover. 
Based on the information above, the method of Option 1 involves at least four more specification changes, while the method of Option 4 only involves one more specification change. The specification changes are shown in the following table.

	
	Option 1: Available survival time
	Option 4: A survival time state indicator
	Impact

	Change 1
	the source gNB-CU requests the available survival time from the source gNB-DU
	
	F1AP

	Change 2
	the source gNB-DU sends the available survival time to the source gNB-CU
	
	F1AP

	Change 3
	the source gNB-CU sends the available survival time to the target gNB-CU
	the source gNB-CU should deliver the survival time state indicator to the target gNB-CU
	XnAP

	Change 4
	the target gNB-CU sends the available survival time to the target gNB-DU
	
	F1AP



Observation 3: In handover, the simplest way is to send a Survival Time state indicator (Option 4) to the target gNB through the SN STATUS TRANSFER message.
Proposal 3: For downlink transmission, Option 4 (i.e., a survival time state indicator (activated or not)) can be selected as the downlink Survival Time assistance information.
[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:
Observation 1: The gNB-DU needs to indicate the gNB-CU to activate the PDCP duplication function.
Observation 2: For HO scenarios, the source gNB does not change the Survival Time state after sending the SN STATUS TRANSFER message.
Observation 3: In handover, the simplest way is to send a Survival Time state indicator (Option 4) to the target gNB through the SN STATUS TRANSFER message.
Proposal 1: For the gNB-CU/gNB-DU split case, the gNB-DU should deliver a survival time state indicator to the gNB-CU by NOTIFY message.
Proposal 2: It’s suggest that SN STATUS TRANSFER message  is be used to include downlink Survival Time assistance information over XnAP.
Proposal 3: For downlink transmission, Option 4 (i.e., a survival time state indicator (activated or not)) can be selected as the downlink Survival Time assistance information.
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Appendix
<38.423 example text proposal>
<Start of the modified section>
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This IE contains a list of DRBs containing information about PDCP SN status.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DRBs Subject To Status Transfer Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>CHOICE PDCP Status Transfer UL
	M
	
	
	
	–
	

	>>12 bits
	
	
	
	
	
	

	>>>Receive Status Of PDCP SDU
	O
	
	BIT STRING (1.. 2048)
	The IE is used in case of 12-bit long PDCP-SN.
The first bit indicates the status of the SDU after the First Missing UL PDCP SDU.
The Nth bit indicates the status of the UL PDCP SDU in position (N + First Missing SDU Number) modulo (1 + the maximum value of the PDCP-SN).

0: PDCP SDU has not been received.
1: PDCP SDU has been received correctly.
	–
	

	>>>UL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12 9.2.3.36
	PDCP-SN and Hyper Frame Number of the first missing UL SDU in case of 12-bit long PDCP-SN
	–
	

	>>18 bits
	
	
	
	
	
	

	>>>Receive Status Of PDCP SDU
	O
	
	BIT STRING (1.. 131072)
	The IE is used in case of 18-bit long PDCP-SN.
The first bit indicates the status of the SDU after the First Missing UL PDCP SDU.
The Nth bit indicates the status of the UL PDCP SDU in position (N + First Missing SDU Number) modulo (1 + the maximum value of the PDCP-SN).

0: PDCP SDU has not been received.
1: PDCP SDU has been received correctly.
	–
	

	>>>UL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18 9.2.3.37
	PDCP-SN and Hyper Frame Number of the first missing UL SDU in case of 18-bit long PDCP-SN
	–
	

	>CHOICE PDCP Status Transfer DL
	M
	
	
	
	–
	

	>>12 bits
	
	
	
	
	
	

	>>>DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12 9.2.3.36
	PDCP-SN and Hyper Frame Number that the target NG-RAN node (handover) or the NG-RAN node to which the DRB context is transferred (dual connectivity) should assign for the next DL SDU not having an SN yet in case of 12-bit long PDCP-SN.
	–
	

	>>18 bits
	
	
	
	
	
	

	>>>DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18 9.2.3.37
	PDCP-SN and Hyper Frame Number that the target NG-RAN node (handover) or the NG-RAN node to which the DRB context is transferred (dual connectivity) should assign for the next DL SDU not having an SN yet in case of 18-bit long PDCP-SN.
	–
	

	>Old QoS Flow List - UL End Marker expected
	O
	
	QoS Flow List
9.2.1.4a
	This IE is included to be used for indicating that the source NG-RAN node has initiated QoS flow re-mapping and has not yet received SDAP end markers, as described in TS 38.300 [8].
	YES
	reject

	>Survival Time State  Indication
	O
	
	ENUMERATED (activated, deactivated,  ...)
	This IE indicates whether the source NG-RAN note enters the survival time state.
	YES
	ignore



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32. 



<End of the modified section>




<38.473 example text proposal>
<Start of the modified section>
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This message is sent by the gNB-DU to notify the gNB-CU that the QoS for already established DRBs associated with notification control is not fulfilled any longer or it is fulfilled again.
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

	DRB Notify List
	
	1
	
	
	YES
	reject

	>DRB Notify Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>Notification Cause
	M
	
	ENUMERATED(Fulfilled, Not-Fulfilled, ...)
	
	-
	

	>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters set Notify Index
9.3.1.124
	Index to the currently fulfilled alternative QoS parameters set. Value 0 indicates that NG-RAN cannot even fulfil the lowest alternative parameter set.
	YES
	ignore

	>>Survival Time State  Indication
	O
	ENUMERATED (activated, deactivated,  ...)
	
	This IE indicates whether the gNB-DU note enters the survival time state.
	YES
	ignore



	Range bound
	Explanation

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



<End of the modified section>

