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1   Description
eMTC

RAN#72 sent an LS in [3] to RAN3 and CT1 to solve the problem of extended NAS timers for MTC UEs. RAN#72 agreed in [4] to add the CE ModeB indication in the RRC Setup Complete at idle-active transition of the UE in order to indicate to MME those UEs which support a large number of repetitions (coverage enhancement). 
Assuming RAN3 propagates this CE ModeB indication over S1 up to the MME, RAN recommends in this LS [3] to CT1 to apply to all CE ModeB UEs a “NAS worst case timer” obtained through a multiplying factor which is “same as the extension of e.g. T300, T301, T304 RAN2 timers from 2s to 10s (see tdoc [5])”. This calls a multiplying factor of 5 for CT1. 
Conclusion: the extended NAS timers issue can be deemed solved by RAN#72 for eMTC UEs because:
· Only the UEs in CE ModeB will suffer from extended timers,
· With a factor X5 the NAS timers remains acceptable.

Proposal 1: following RAN#72 guidance, introduce a CE ModeB capability IE over S1 in the Initial UE Message and close the issue of extended NAS timers for eMTC UEs.
NBIOT
For NB-IOT the NAS is aware of UE capability so the worst case timer will be used only for NB-IOT UEs.

However the situation is much more critical because the RAN “worst case timers” for NB-IOT can go up to 240s instead of 10s of eMTC (see tdoc [6] in comparison of tdoc [5]).

As a result of current “worst case timer”, CT1 has currently specified in [7] to extend all NAS timers by 240s which means that MME will not retransmit before more than 4 minutes every NAS PDU in NB-S1 mode.

This is a severe degradation of performance for those UEs which are in good radio coverage and change cell as explained in SA2 LS sent in [2] specifically focusing on NB-IOT issues. In [2] SA2 ask to: reconsider the conclusion that NB-IoT can be handled by reusing “worst-case” timers. 

Moreover these 4 minutes don’t account for the fact that multiple PDUs could be in the queue at the transmission time, which means that in reality the average delay to transmit a NAS PDU is given by the formula:

 Delay = 4 minutes * (N+1)  with N = average number of NAS PDUs in the queue for UEs in enhanced coverage level.
For example if the cell load is such that there are in average two NAS data PDUs in the queue which correspond to NB-IOT UEs in enhanced coverage level, the total transmission time becomes 245 *3= 735 seconds = 12 minutes to wait.

Only the eNB is aware of the cell load and therefore can estimate the delay to be added.

Without indication from eNB, either:

·  the MME sets the NAS timer too short causing retransmissions and impacting MME counters (see [2]),
· The MME sets the NAS timer too long which severely degrades performance for NB-IOT UEs in good coverage.

This is why, as said by SA2 in [2]: sending the NAS PDU Transmission Delay Indicator at the time of S1 connection establishment should be sufficient to assist MME implementations
Proposal 2: introduce the NAS PDU Transmission Delay Indicator IE in [8] in the Initial UE Message as recommended by SA2 in [2] and initially proposed by RAN3 but do it with an additive factor in line with recent CT1 decision and CR [7].
2   Conclusion and proposal

This paper has analysed that RAN#72 has reasonably solved the issue of extended NAS timers for eMTC UEs but not for NB-IOT UEs even though the issue is much more severe as shown in this paper.

As a consequence without indication from eNB, either:

· the MME sets the NAS timer too short causing retransmissions and impacting MME counters (see [2]),

· The MME sets the NAS timer too long which severely degrades performance for NB-IOT UEs in good coverage (e.g. UEs in cell reselection).

The following proposals are therefore made:

Proposal 1: following RAN guidance, introduce CE ModeB capability over S1 in the Initial UE Message and close the issue of extended NAS timers for eMTC.

Proposal 2: introduce as presented in [8] the NAS PDU Transmission Delay Indicator IE in the Initial UE Message as recommended by SA2 in [2] and earlier proposed by RAN3 but do it with an additive factor in line with recent CT1 decision and CR [7]. 
Proposal 3: liaise CT1 and SA2 about RAN3 decision.
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