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Overall description
SA2 thanks CT1, RAN2, and RAN3 for their work on the NAS retransmission timers for NB-IoT. However SA2 would suggest to reconsider the conclusion that NB-IoT can be handled by reusing “worst-case” timers. 

This is because of the multiple aspects involved:

a) 
(Even if NAS signalling “jumps ahead” of queued NAS Data PDUs and the consequential out of sequence NAS COUNT issues are solved), the MME has no knowledge of whether the response to a Downlink NAS command will get queued behind a “just started” transmission of a maximum size uplink data packet of 1500 octets. Hence the maximum delay will be > 40 seconds.

b)
Unlike WB-E-UTRAN, because NB-IoT UE's connected mode mobility is achieved via autonomous cell reselection, Downlink NAS signalling may be lost on the radio interface or discarded in the RAN. Having very long NAS timers to cope with case (a) will give poor customer performance when the device is in good coverage and changes cell. Note that TR 45.820 required mobility support for at least 30 km/h.

Protocol mechanisms (c.f. “timer shortening after handover” as introduced for SMS in GSM phase 2) can be designed to alleviate this situation provided that the UE signals the occurrence of the RRC connected-mode Radio Link Failure/cell change to the core network (c.f. in WB-E-UTRAN, the RLF is a trigger for a TA Update). However, SA2 is not certain that the same design applies to NB-IoT. Hence SA2 kindly request RAN2/CT1 to inform SA2 about the final design of the NB-IoT RRC connected mode cell change procedure.

c) 
Lengthy NAS retransmission timers might interact badly with  timers in specifications under CT4 control. The number of such interactions that occur during normal network operation should be minimised.

d)
Having shorter NAS timers that cause retransmission in poor coverage will impact the analysis of MME counters.

SA2 note that (owing to the MME having no knowledge of the number of downlink NAS Data PDUs buffered in the eNB) the MME needs to conduct any important NAS procedures at the beginning of the RRC connection. Hence SA2 do not see the need for the eNB to report changes in the coverage level; instead, supplying the coverage level (or NAS PDU Transmission Delay Indicator) at the time of S1 connection establishment should be sufficient to assist MME implementations. 
SA 2 would like to encourage CT1 to provide a robust solution considering the above points.
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Actions
To CT1
ACTION: 
SA2 respectfully asks CT1 to provide a solution that works well and is easy for operators to maintain and operate.
To RAN2 and CT1
ACTION: SA2 respectfully ask RAN2 and CT1 to provide the status of their work on the UE behaviour at Radio Link Failure/inter-cell mobility in NB-IoT RRC Connected State

To RAN3

ACTION: To note this ongoing debate.
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