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1   Introduction
At RAN#82 the following WIDs were agreed for RAN in [3] for NBIOT enhancements and in [4] for MTC enhancements.

The scope of work for NBIOT as set by RAN is copied below:

Connection to 5GC:

· Specify support for the following features [RAN2, RAN3]

· Support of extended DRX in CM-IDLE

· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)

· Support of EDT for Data over NAS and UP solution (see Note)

· Support of Inter-UE QoS for data over NAS (resource prioritisation between different NB-IoT UEs)

· Support of restriction of use of Enhanced Coverage

· Delivery of Expected UE Behaviour information to the RAN

· Additional information in SIB to indicate supported CIoT features; indication of CIoT features supported by the UE in RRC

Note: Based on the outcome of RAN2/SA2 liaison exchanges, UP solution to be supported for connection to 5G-CN may be later updated.
This paper focuses on the support of eDRX in CM-connected RRC_Inactive.
2   Description 

The support of eDRX has been agreed to be supported in RRC_Inactive state by RAN as can be seen in the Work Item description here-above.

Moreover, it is also mentioned in the Work Item description that RAN foresees the support of sleep cycles up to the NAS retransmission timers.

However; when the UE is RRC_Inactive in RAN, it is CM-connected in 5GC. In this case the NAS retransmission timers are quite short and it can actually be limited to 10 seconds. 
When it comes to UEs characterized with infrequent transmission this limitation of 10 seconds makes eDRX almost useless.

Connected mode eDRX is interesting for such UEs if sleeping period can instead be set to minutes or even possibly hours.

We note that in release 15, it has been agreed in TS 23.501 that the NG-RAN can feedback to 5GC in case of RAN paging failure:

If the RAN paging procedure, as defined in TS 38.300 [27], is not successful in establishing contact with the UE the procedure shall be handled by the network as follows:

-
If NG-RAN has at least one pending NAS PDU for transmission, the RAN node shall initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6,) to move the UE CM state in the AMF to CM-IDLE state and indicate to the AMF the NAS non-delivery.

-
If NG RAN has only pending user plane data for transmission, the NG-RAN node may keep the N2 connection active or initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6) based on local configuration in NG-RAN.

Assuming the NG-RAN has configured the UE with a sleeping period of 30 minutes or one hour, if a DL signalling comes in the NG-RAN doesn’t need to page because it knows the UE is in eDRX but still it could feedback in a similar way as if a paging failure had happened. Upon receiving such feedback, the AMF can then disable any NAS retransmission timer.

Observation 1: there are solutions to avoid restricting eDRX cycle to NAS retransmission timer and allow covering scenarios of UEs with infrequent data transmission.
Disabling the NAS retransmission timer is not enough, the buffering question must be addressed. Assuming the NG-RAN piggy-backs the NAS PDU the buffering can take place in 5GC or 5GC can instead take any appropriate action to inform originating node. Even if the eDRX cycle length is known by both the NG-RAN node and the 5GC node, since the NG-RAN has decided the start of the sleeping period alone, the 5GC has no idea of when this sleeping period is going to end, but only the NG-RAN node has. However, the NG-RAN node could inform the 5GC about this end of eDRX sleeping period and therefore of the next UE reachability.

Observation 2: in case of DL signalling during the sleeping period, the NG-RAN can feedback to 5GC the unreachability together with an indication of duration before next UE reachability.
With observation 1 and observation 2 the NG-RAN can manage long eDRX.
3   Conclusion

The support of eDRX in RRC_Inactive state by RAN is interesting mostly with long sleep cycles greater than NAS retransmission timer in order to cope with UEs with infrequent transmission.

It has been shown in this paper how NG-RAN could manage such long eDRX cycles in a similar way as it does for managing RAN paging failure. 

It is proposed to reply to SA2 proposing to remove the useless limitation of short eDRX cycles bounded by NAS retransmission timers.

Proposal: send in [6] the reply to the LS in [5] indicating how NG-RAN can manage long eDRX cycles in RRC_Inactive state in order to make support of eDRX in RRC_inactive state efficient.
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