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1	Introduction
RAN3 has agreed to introduce survival time as a new parameter in the TSC Assistance Information (TSCAI) over NGAP, XnAP, F1AP, and E1AP. Survival time is defined in TS 22.104 as follows:
survival time: the time that an application consuming a communication service may continue without an anticipated message.
At RAN3#114e, the impact of handover on survival time was discussed and many companies agreed that it would be beneficial for the source gNB to provide the “available survival time” (i.e. the survival time that remains following handover) to the target gNB. The Chair’s Minutes captures the following agreement:
RAN3 continues to evaluate and discuss the solutions for the downlink Survival Time assistance information.
The following open issues are listed in the summary of offline discussion [1]:
-	What information should be provided for the downlink Survival Time assistance information?
-	What specification will be impacted to deliver the downlink Survival Time assistance information?
In this paper, we evaluate solutions for downlink Survival Time assistance information and propose a way forward.
2	Discussion
At RAN3#114, companies proposed three different options for delivering the downlink survival time (ST) assistance information:
Option 1: Available survival time (the remaining survival time of the total ST)
Option 2: Survival time running duration or time stamp
Option 3: Survival time state indicator (activated or deactivated)
In principle the three options listed above convey the same information but with different levels of granularity. In the following, we describe these options in the increasing order of information granularity:
Option 3: Survival time state indicator: The available survival time is conveyed to the target gNB as one bit information (activated or deactivated). The deactivated state corresponds to the case where the previous transmission was successful, while the activated state corresponds to the case when the previous transmission was unsuccessful. There are at least two disadvantages of this approach due to its low granularity:
-	Issue 1: Consider the following scenario: A packet is successfully transmitted to the UE and its ST state is set to “deactivated”. Then, handover is triggered and the target gNB is informed that the UE’s ST state is “deactivated”. However, during the handover interruption time a DL packet transmission fails. The result is that when the UE connects to the target gNB, the target gNB assumes that the entire survival time is available and transmits the next packet with relaxed reliability which may result in survival time violation.
-	Issue 2: For cases where survival time is more than one transfer interval, failure of even a single transmission results in the UE moved to “activated” ST state. In this state the target gNB must deliver the next packet with very high reliability. The target gNB will not be able to take advantage that there may be more than one transmission allowed before the survival time is violated. 
Option 1: Available survival time: The available survival time is conveyed to the target gNB with a granularity of one transfer interval. This option is described in detail in [2], where “available survival time” is defined as the survival time that remains (of the total ST) within which the next packet must be transmitted successfully. This option has the following advantages compared to Option 3:
-	Issue 1 is addressed since the source gNB indicates a time duration within which the next packet must be delivered successfully. The possibility of DL packet transmission failure during the handover interruption time can be taken into account by the source gNB when setting the available survival time as described in [2].
-	Issue 2 is also addressed since the source gNB is able to indicate to the target gNB how many transmissions are allowed before the survival time is violated. However, since the granularity of the AST is one transfer interval, it cannot convey how much time is left until the start of the next transfer interval.
Option 2: Survival time running duration or time stamp: This option contains two flavours:
2a)	Survival time running duration: This is very similar to Option 1 except it is “running time since last successful DL packet transmission” (rather than “remaining survival time”) and has finer granularity of 1us (rather than one transfer interval).
2b) Time stamp: The timestamp when the last packet was successfully transmitted is conveyed to the target gNB. This option overcomes both issue 1 and issue 2 as it enables the target gNB to precisely derive the available survival time as the difference between the survival time and the time elapsed since the time stamp.
Among the three options, Option 3 may result in survival time violation while the other two options avoid this by conveying better granularity of available survival time information to the target gNB. Therefore, option 3 should be down-selected and further discussion should focus on either option 1/2a or option 2b.
Observation 1: Option 3 may result in survival time violation and should therefore be down-selected.
Among the options, we believe that Option 1 (remaining survival time but with granularity of 1us) or Option 2a (running time since last successful DL packet transmission) are equivalent and provide the same benefit as Option 2b (timestamp) but without the additional complexity of time stamping.
The difference between Option 1 and Option 2a is basically semantics, but we believe Option 1 is preferable since it has similar semantics as survival time, i.e. the (remaining) time that an application consuming a communication service may continue without an anticipated message
Proposal 1: 	Introduce the Available Survival Time IE within the TSC Assistance Information IE transferred over Xn and F1, to convey the survival time that remains following handover.
Proposal 2: 	The value range and granularity of the Available Survival Time IE is the same as the Survival Time IE.
[bookmark: _Hlk527071819]3	Conclusions
In this paper, we evaluated solutions for DL survival time assistance information and proposed the following:
Proposal 1: 	Introduce the Available Survival Time IE within the TSC Assistance Information IE transferred over Xn and F1, to convey the survival time that remains following handover.
Proposal 2: 	The value range and granularity of the Available Survival Time IE is the same as the Survival Time IE.
A TP for the XnAP BL CR is provided in Annex A, where the changes reflecting the above proposals are highlighted in yellow. 
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Start of Text Proposal for TS 38.423 BL CR
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This IE provides the Survival Time for a TSC QoS flow (see TS 23.501 [7]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Survival Time
	M
	
	INTEGER (0..19200000, …)
	Expressed in units of 1 us.

	Available Survival Time
	M
	
	INTEGER (0..19200000, …)
	Survival time that remains following handover.
Expressed in units of 1 us.



Next Change
[bookmark: _Toc20955408][bookmark: _Toc29991616][bookmark: _Toc36556019][bookmark: _Toc44497804][bookmark: _Toc45108191][bookmark: _Toc45901811][bookmark: _Toc51850892][bookmark: _Toc56693896][bookmark: _Toc58484453]9.3.5	Information Element definitions
** SKIPPING UNCHANGED TEXT **

SurvivalTime ::= SEQUENCE {
	survivalTime				INTEGER (0..19200000, ...),
	availableSurvivalTime		INTEGER (0..19200000, ...),
	iE-Extensions		ProtocolExtensionContainer { {SurvivalTime-ExtIEs} } OPTIONAL,
	...
}

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

End of Text Proposal for TS 38.423 BL CR

