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1
Overall description
CT1 thanks SA2 for their LS on extended DRX cycles for UEs in 5GMM-CONNECTED mode or in 5GMM-CONNECTED mode with RRC inactive indication.

The smallest NAS retransmission specified in 5GS for Rel-15 timer is 6s and it is associated with mobility management procedures at the AMF. For a UE in 5GMM-CONNECTED mode, extending the DRX cycle beyond 6s without extending NAS retransmission timers will lead to an increase in NAS message retransmissions. 
NAS messages are retransmitted 4 times before the procedure is considered to have failed i.e. the total time that elapses between the initial transmission and a procedure failure, for a NAS retransmission timer of 6s, is 30s. Hence, extending the DRX cycle beyond 30s without extending NAS retransmission timers will lead to increased procedure failures in the core network. 

For UEs in 5GMM-CONNECTED mode with RRC inactive indication, the impacts of extending DRX are like those highlighted above for the case of 5GMM-CONNECTED mode, however additional delays can be expected due to the need to page the UE to resume the RRC connection and transition to 5GMM-CONNECTED mode. The exact time that is required to page the UE and resume a connection is best determined by RAN2.
Regarding the impact of extended DRX on SMS retransmissions, CT1 cannot provide feedback on this since the retransmission timers for SMS are implementation dependent. 
CT1 would however like to highlight that it can be expected that the 5GS NAS retransmission timers will be extended for CIoT devices in Rel-16, as was done for CIoT devices in EPS in Rel-13 (as an example, for UEs in NB-S1 mode, the EPS mobility management timers were extended by 240s, and the EPS session management timers were extended by 180s - see section 4.7 of TS 24.301). The following is an initial estimate of the extensions for the 5GS NAS retransmission timers in Rel-16, however, the final values will be determined as part of the CT1 5G CIoT work:

For NB-IoT connected to 5GC, the extensions to the NAS timers are expected to be similar like those defined for UE in NB-S1 mode. For the network side, a fixed value is expected be added as follows:
· For 5GS mobility management timers (AMF side): a value of 240s is expected to be added to the timers defined in Table 10.2.2 of TS 24.501 

· For 5GS session management timers (SMF side): a value of between 180s-240s is expected to be added to the timers defined in Table 10.3.2 of TS 24.501 

For NB-IoT connected to 5GC, the SMS retransmission timers are expected to have similar extensions as those defined in TS 24.011:
· For the first transmission, the normal (implementation dependent) value is expected to be increased by 240s 

· For retransmissions, a value of 40s is expected to be added to the normal value

For eMTC connected to 5GC, the extension to the 5GS NAS retransmission timers is expected to be on a per message basis similar to what has been done for UEs in WB-S1/CE mode. CT1 can only indicate the expected range of extended NAS 5GS retransmission timers in the network side derived from the corresponding extended EPS NAS retransmission timers as follows:
· For 5GS mobility management timers (AMF side): 18s - 24s

· For 5GS session management timers (SMF side): 24s - 32s

For eMTC connected to 5GC, the SMS retransmission timers are expected to have similar extensions as those defined in TS 24.011:
· The retransmission timer, which is implementation specific, is expected to be increased by 40s 

In very low coverage areas, the possibility of an NB-IoT or eMTC device missing a page is higher, and this possibility should be considered when determining the DRX cycle for a UE in 5GMM-CONNECTED mode with RRC inactive indication. Additionally, the lower layer transmission delays should also be considered when a UE in 5GMM-CONNECTED mode sends a NAS message. Thus, CT1 would like to recommend that the DRX cycle in 5GMM-CONNECTED mode (with RRC inactive indication) should not be longer than (2 x NAS retransmission timer). Since the minimum extended NAS retransmission timer for 
· NB-IoT devices is expected to be 195s, then it is recommended that the extended DRX cycles for a UE in 5GMM-CONNECTED mode (with RRC inactive indication) should not be longer than 390s for NB-IoT devices,
· eMTC devices is expected to be 18s, then it is recommended that the extended DRX cycles for a UE in 5GMM-CONNECTED mode (with RRC inactive indication) should not be longer than 36s for eMTC devices.
SA2 is kindly requested to consider the above as preliminary values noting that the final values will be determined during CT1’s work on 5G CIoT in Rel-16. Additionally, the delays associated with paging a UE in 5GMM-CONNECTED mode with RRC inactive indication, and resuming its connection, should be considered when these values are determined by RAN2.
2
Actions
To SA2  

ACTION: 
CT1 kindly requests SA2 to take the above into account.
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