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1
Overall description
CT1 thanks SA2 for their LS on extended DRX cycles for UEs in CM-CONNECTED mode with RRC inactive state or in CM-CONNECTED mode with RRC connected state.

2
CM-CONNECTED mode with RRC connected state
For UEs in CM-CONNECTED mode with RRC connected state, to keep the number of NAS retransmissions low, the sum of the extended DRX cycle plus the total average response time for the UE (to send a NAS response) plus the NG-RAN (e.g. to refresh a standby RRC Connection, and transmit a NAS response to the AMF), should be on the same level as the NAS retransmission time. An estimate of the total average response time (UE & NG-RAN) could be 1 second. The smallest NAS retransmission specified in 5GS for Rel-15 timer is 6s and it is associated with mobility management procedures at the AMF. Thus, for a UE in CM-CONNECTED mode with RRC connected state, extending the DRX cycle beyond 5 seconds (6s -1s) with current NAS retransmission timers will lead to an increased number of NAS 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 29s for CM-CONNECTED mode with RRC connected state without extending NAS retransmission timers will lead to a very high level of procedure failures in the core network.

For UEs in CM-CONNECTED mode with RRC connected state (which are considered reachable by the RAN) an extension of NAS retransmission timers may be recommended. The below values are 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 higher layer transmission delays should also be considered when a UE in CM-CONNECTED mode with RRC connected state sends a NAS message. 

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.
3
CM-CONNECTED mode with RRC inactive state

For a CIoT UE that is temporarily unreachable due to a power saving cycle, it seems reasonable and acceptable to not require immediate contact with the UE (which would also be virtually impossible), but that transmission of any MT signalling during an unreachability period can be returned to sender. The length of the power saving cycles are typically decided by the application and device owner through configuration in the UDM or through the NEF API. Therefore, the unreachability periods during power saving cycles should be considered as fully acceptable.

For a UE in CM-CONNECTED with RRC inactive state, which applies a power saving method known to RAN such as eDRX, the number of NAS retransmissions can be kept low or close to zero since the RAN has full knowledge of the power saving cycles that are applied and can immediately send a NAS non-delivery message to inform AMF or SMF to stop retransmissions. Furthermore, RAN can be configured to try to page any UE which RAN knows will wake up and is possible to reach within a short time interval (e.g. 5 seconds as discussed in 2 above). For any longer time-intervals, the RAN immediately informs the sending NF about the unreachability due to power saving.
CT1 also believes that the SA2 specified UE Activity Procedures in TS 23.502 clause 4.2.5.3 should be possible to use to inform the sending NF when the UE eventually becomes reachable.

It is therefore CT1 understanding that from a CN perspective is fully possible to use long or very long eDRX cycles for UEs in CM-CONNECTED mode with RRC inactive state without any issues of increased signalling load such as NAS retransmissions and with minor 5GC impact.
The delays associated with paging a UE in CM-CONNECTED mode with RRC inactive state, and resuming its connection, should be considered when these values are determined by RAN2.

4
Actions
To SA2

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