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1. Introduction

This paper intends to summarize discussions/decisions related to NAS retransmission timer extensions for NB-IoT and propose a way forward for further work in Rel-14. 
2. Discussion
CT1 has been discussing NAS retransmission timer extension for CIoT for several meetings.

Initially RAN3 would like to introduce the new NAS PDU transmission delay Indicator IE in the S1AP Initial UE Message to indicate to the MME an expected delay for the transmission of the NAS PDU as a factor relative to the delay assumed at the MME without this indication as indicated in their LS [1]: 
RAN3 has analysed that actually multiple factors in the eNB could contribute to an increased delay of the expected time of transmission of a NAS PDU via EUTRA and not only the coverage level situation of the UE.

RAN3 has consequently agreed the new NAS PDU Transmission Delay Indicator IE in the S1AP Initial UE Message message of the attached CR against TS36.413 which is one of the draft RAN3 CRs for cIOT optimization. This IE represents an expected delay for the transmission of the NAS PDU as a factor relative to the delay assumed at the MME without this indication.

However RAN2 believe that NAS timers should be based on worst transmission delay instead of being adjusted based on coverage level [2]:

RAN2 has discussed the transmission delay of the NAS PDU in NB-IoT. RAN2 agreed not to adjust NAS timers based on the coverage level in NB-IoT. RAN2 agreed that NAS timers should be long enough i.e. taking into account the worst transmission delay in NB-IoT.  

In CT1#98 meeting, while agreeing that the expected NAS PDU transmission delay factor is important information that could help the MME to properly adjust NAS timers, CT1 however indicated that dynamic signalling of the transmission delay factor was not preferred [3]. As a consequence CT1 decided to extend NAS timers using a fixed standardized multiplier value that can cover the worst case NAS PDU transmission delay for NB-IoT instead.  
Subsequently based on delay information received in incoming LS received from RAN2 [4] on impacts on NAS timer for NB-IoT:

RAN2 has discussed and agreed that for NB-IoT the maximum value of the following timers considering the worst coverage condition:

1. The value of T300 and T301 is up to 60 seconds.

2. In RLC, the value of T-PollRetransmit is up to 180 seconds.

CT1 agreed a CR [5] to extend the NAS timers in using the worst case multiplier value of 49 and 61 which are calculated using the total maximum delay indicated by RAN2. Questions were raised during the meeting for these big values, however since the original intention is to using multiplier from worst case scenario, it seemed no choice but to use those values at that time.
In CT1#99 meeting, additional LS is received from SA2 [6].  SA2 would like CT1 to reconsider “the conclusion that NB-IoT can be handled by reusing “worst-case” timers” as “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”:  

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:

b)
…. 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.

…..

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.

SA2 thinks that original RAN3 proposal can be adjusted such that there is no need for the eNB to report changes in the coverage level and the coverage level or NAS PDU Transmission Delay Indicator is only provided at the time of S1 connection establishment: 
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.

So basically use the multiplier value based on the first coverage class and then stay that way with no dynamic change or based on worst case CC. 
This SA2 LS was discussed in CT1#99 meeting, along with a CT1 correction CR [7] to change the usage of the worse case NAS timer multiplier factor from multiplication to addition to alleviate the consequence of having very big NAS retransmission timers. 

As the approach indicated by SA2 requires further work in RAN3 and given that we are at the end of Rel-13, a compromise was reached to still use the worse case NAS timer multiplier factor in Rel-13, but this can be changed in Rel-14 pending RAN3 further analysis. 

As a result, a reply LS is needed to communicate to SA2 and RAN3 regarding CT1's consideration and plan to further evolve the solution for extending NAS retransmission timers for NB-IoT in Rel-14.

3. Conclusion

It is proposed to send a reply LS to SA2 and RAN3 to communicate CT1's consideration and plan to further evolve the solution for extending NAS retransmission timers for NB-IoT in Rel-14.
Draft reply LS to SA2, RAN3 and RAN2 is provided in C1-164146. 
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