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1. Introduction
This paper tried to discuss the use case where inactive timer should be transferred over F1.
2. Discussion
2.1 Background
It was specified in 38.331 [1] that a timer could be started to monitor UE’s inactivity period, this timer could be used by the network to decide whether to send UE into inactive mode, see below:
RRM-Config ::=              SEQUENCE {
    ue-InactiveTime             ENUMERATED {

                                    s1, s2, s3, s5, s7, s10, s15, s20,

                                    s25, s30, s40, s50, min1, min1s20, min1s40,

                                    min2, min2s30, min3, min3s30, min4, min5, min6,

                                    min7, min8, min9, min10, min12, min14, min17, min20,

                                    min24, min28, min33, min38, min44, min50, hr1,

                                    hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,

                                    hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,

                                    day2hr12, day3, day4, day5, day7, day10, day14, day19,

                                    day24, day30, dayMoreThan30}                            OPTIONAL,

    candidateCellInfoList       MeasResultList2NR                                           OPTIONAL,

    ...,

    [[

    candidateCellInfoListSN-EUTRA      MeasResultServFreqListEUTRA-SCG                      OPTIONAL

    ]]

}

Whose meaning is as follows:

	ue-InactiveTime

Duration while UE has not received or transmitted any user data. Thus the timer is still running in case e.g., UE measures the neighbour cells for the HO purpose. Value s1 corresponds to 1 second, s2 corresponds to 2 seconds and so on. Value min1 corresponds to 1 minute, value min1s20 corresponds to 1 minute and 20 seconds, value min1s40 corresponds to 1 minute and 40 seconds and so on. Value hr1 corresponds to 1 hour, hr1min30 corresponds to 1 hour and 30 minutes and so on.


As we could see from the definition, the value of this timer is a real-time one, which indicates the time duration of no data transmission up to the current time.

Observation 1: The value of the ue-InactiveTime indicates the time duration of no data transmission up to the current time, which is a real-time value.
This IE is included in the HandoverPreparationInformation message as specified in 38.331, and this message is sent from source node to target node, see below from 38.423 [2]:
	>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.
	–
	


Also, from E1 AP [3], we could see that this inactive timer is sent from CP to UP informing targeting UP how long there has been no data transmission, for CP/UP separation architecture.

9.3.1.54
Inactivity timer

This IE indicates the inactivity timer.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Inactivity Timer
	M
	
	INTEGER

(1.. 7200, …)
	Indicates the inactivity timer. The values are expressed in seconds.


The intention of this operation is obvious, the target node needs to learn the time elapsed for no transmission to decide whether to send the UE to inactive mode.
Observation 2: This running timer of ue-InactiveTime is sent to target node for its decision of sending UE to inactive mode.
Now here comes the question that which node provides this running timer, or in other words, which node performs the inactivity monitoring. The answer actually is obvious for aggregated architecture since there is only one RAN node, while for dis-aggregated architecture, either DU or UP is able to perform inactivity monitoring since CP has no idea of ongoing data transmission status. With this understanding, and checking the current specs, we see a factor that this running timer is missing from DU to CU over F1 or, from UP to CP over E1.
Observation 3: This running timer of ue-InactiveTime is missing from DU to CU over F1 or, from UP to CP over E1.
So the question further leads to the issue that for dis-aggregated architecture, which interface, E1 or F1, should be updated. Obviously, there is no need to update both E1 and F1 due to redundancy. We could look at this issue from different aspects, if there is CP/UP separation but no CU/DU split, there is no need to update E1 then, since the aggregated node of CP and DU could detect the activity; if there is CU/DU split but no CP/UP separation, there is also no need to update F1 since either CU or DU could detect the activity; if there are both CU/DU split and CP/UP separation, since DU is in charge of scheduling which enables DU to know more precisely than UP about the data transmission status over radio. Taking analysis above, we think DU is the more proper node to provide this inactivity timer. Since this timer is a UE level IE, so this IE could be included DU to CU RRC Information.
Proposal 1: Agree to include the IE ue-InactiveTime in DU to CU RRC Information over F1.
The corresponding CR could be referred to [4] for F1, for completeness, the alternative solution to E1 update is also provided in [5].
3. Conclusion
Based on the discussion in this paper, we have the following observations for the group to discuss, and some suggestions were proposed.
Observation 1: The value of the ue-InactiveTime indicates the time duration of no data transmission up to the current time, which is a real-time value.

Observation 2: This running timer of ue-InactiveTime is sent to target node for its decision of sending UE to inactive mode.
Observation 3: This running timer of ue-InactiveTime is missing from DU to CU over F1 or, from UP to CP over E1.
Proposal 1: Agree to include the IE ue-InactiveTime in DU to CU RRC Information over F1.
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