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1 Introduction
In RAN2#93 meeting, RAN2 sent LS to CT1 [2] about NAS timer setting for coverage enhancements. In this document, we discuss further principles for this. This discussion can be provided as further input for CT1.
2 Discussion
2.1 General on NAS timers

The NAS timers supervise procedures on NAS level, between UE and MME. In case a NAS timer expires, the procedure is typically repeated a few times. In principle, a NAS procedure should however not be repeated, in case there is still a chance for a late response to arrive. On the other hand, in the event of “lower layer failure”, the NAS procedure repetition should not be unnecessarily delayed, as this impact the end user service.
Examples of some NAS procedures with timer in UE NAS are (timer value as specified in 24.301/24.008 indicated):

· Service Request (5s) 
· Tracking Area Updating (15s)
Examples of some NAS procedures with timer in MME (timer value as specified in 24.301/24.008 indicated): 
· Authentication (6s)
· EPS Session Management information (4s)
· MODIFY EPS BEARER CONTEXT REQUEST (8s)
2.2 Delay of NAS procedures due to CE
In [3], it was argued that the additional latency for a UE operating in CE mode A, compared to a UE operating without any Coverage Enhancements, does not motivate extended NAS timer settings. But for UE operating in CE Mode B, the additional delay could be considerable. We agree to this, and conclude that:
a) For UE operating in CE mode A, there is no need for extended NAS timer values

b) For UE operating in CE mode B, NAS timer values should be extended, single extended NAS timer settings is sufficient.
Even it is up to CT1 to decide, we do not consider any finer granularity for the NAS timer setting is needed.
An estimation of the (maximum) additional delay for a UE operating in deepest CE mode B is not straightforward to produce, and is impacted by several factors (radio layer CE mechanisms and  repetitions on multiple protocol layers, as well as the available radio resource capacity). We assume that a multiplication factor for the existing NAS timer values in the range of 2 to 3 is sufficient in most cases, but the exact factor to use should be further considered by CT1.
2.3 Principles for NAS timer settings

2.3.1 Based on UE capability and Cell configuration

In [3], an approach was presented where the NAS timer setting is based on UE capabilities (support of CE mode A/B) and maximum supported cell coverage enhancement. According to this principle, UE and MME would use extended NAS timer settings only if both

· UE supports CE Mode B, and 

· current cell allows CE Mode B operation (meaning the cell is in SIB configured with at least (eMTC) CE level 2).
From SIB content of serving cell, UE knows the CE Mode supported in the cell, and can set the NAS timers accordingly. 
For NAS timer setting in MME, a signalling solution is needed in S1AP, to convey information on the combined UE/cell capability to the MME.
The drawback with such approach is that NAS timers for CE Mode B-capable UE will always be set to extended values, although UE may likely most of time be in normal coverage (and legacy NAS timer value setting would be sufficient).

2.3.2 Based on current UE coverage at RRC Connection establishment
The drawback with the static NAS timer setting approach, as indicated above, could to a large extent be avoided by considering the coverage situation (i.e., whether UE uses CE Mode B or not) at the RRC Connection establishment for the NAS timer setting in UE and MME. 
Initially at RRC Connection establishment, UE will assume its CE Mode from SIB content, and, when RRC Connection is established, from dedicated signaling.
For NAS timer setting in MME, a signalling solution is needed in S1AP, to convey information to the MME on whether CE Mode B is used or not. 
We do not consider that the MME (or NAS layer in UE) need to be notified, should the coverage situation change during the ongoing RRC connection, as this would make the solution more complex.

2.4 Similarities with NB-IoT

Although this document focused on CE for eMTC, similar concept for NAS timer setting could be used also for NB-IoT.
In NB-IoT, there is no CE Mode A/B, but there are (up to) 3 CE levels. Similar coupling between normal/extended NAS timer setting and CE Levels seems feasible also for NB-IoT.
3 Conclusion and Proposals
Based on the discussion in this document, we ask RAN2 to discuss and agree on the following proposals:
Proposal 1 RAN2 to discuss on a NAS timer setting solution for eMTC, where 

i. legacy NAS timer setting values are used in UE and MME when UE at RRC Connection Establishment uses CE Mode A (or no CE Mode)

ii. extended NAS timer values are used in UE and MME when UE at RRC Connection Establishment uses CE Mode B

Proposal 2 RAN2 to agree on a NAS timer setting solution for NB-IoT, where the CE Level at RRC Connection Establishment is used to decide whether legacy or extended NAS timer settings in UE and MME are applied.

Proposal 3 RAN2 send LS to RAN3 on S1AP signalling for NAS timer setting in MME for eMTC and NB-IoT. Also further input to CT1 can be sent.
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