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1
Introduction

We received an LS from SA2 in R3-160588 [1], stating
To assist the MME in its NAS signalling message retransmission strategies, SA2 believe that the eNB could provide the UE’s coverage level to the MME during every S1 connection establishment (this is in similar to the existing paging-related provision of the UE’s coverage level at S1 connection release). This is documented in some SA2 CRs, although, as yet, not all procedures in TS 23.401 have been aligned to document this. 

This paper discusses this suggestion.
2
Discussion

So far we have tried to keep away radio specific details from being treated in the CN. There is no radio specific function defined within the CN and radio specific information so far has been only transparently relayed via the CN or has been transparently stored.
The corresponding task-split between RAN and CN has been decided at the design of LTE and we do not believe that there exist appropriate reasons to change this principle. Apart from that, SA2 is not exactly right in comparing the outlined suggestion with the signalling scheme introduced for CEL paging, where CEL information provided to the CN at Context Release does not correspond to any specified CN function.
SA2 has attempted to maintain this RAN and CN separation. However, it is clear that the NB-IoT data rates can vary greatly, and, that NB-IoT NAS signalling can get queued behind (uplink) NAS Data PDUs and hence require VERY large NAS timers that are inappropriate for use when the UE is in good coverage.

Hence the solution mentioned in the LS referenced by Ericsson (R3-160588) attempts to be synergetic with existing CT1 activities for EC-GSM.

The attached documents provide some background to the GERAN – CT 1 work (the final one, a CR, is perhaps the most relevant):

C1-153842
“LS on Extending NAS timers to support EC-GSM operation” contact Ericsson;
C1-160204
“Extended coverage impact on NAS timers” Source Ericsson,

C1-160739 
“LS on Extended coverage impact on NAS timers” contact Ericsson
GP-160218
“Reply LS on Extended coverage impact on NAS timers” contact Ericsson
C1-161591
“Extended coverage in GSM impact on NAS timers“ source Ericsson, Orange
C1-161593
“Update of NAS timers to support extended coverage in GSM” CR to TS 24.008, source Er icsson, Nokia, Orange
RAN 2 are also asking CT 1 to consider the impact of eMTC’s extended coverage – and this would impact all flavours of WB-E-UTRAN devices (Cat 4, Cat 1, Cat 0, Cat M). See:

C1-161745 “Response LS to C1-160739 = R2-160404 to CT1 on Extended coverage impact on NAS timers” contact Intel.
It can be assumed that an eNB supporting NB-IoT is connected to more than one MME. Given the narrow bandwidth and hence low capacity of such a radio interface, the time window within which the eNB might be able to successfully transmit a NAS signalling message to the UE will also depend on signalling load imposed by other MMEs. Of course also other eNB internal characteristics may contribute to the time the MME may expect for an NAS signalling message to be conveyed to the UE.
It should be sufficient for the MME to be aware that the UE is registered in a (list of) Tracking Area(s) consisting of NB-IoT cells. Respective behaviour of NAS protocol (timers) may be well deduced from that. 
Vodafone does not expect that this approach is a good solution.
The latency calculations in the attached C1-161592 (Source Ericsson, Orange) show, very approximately, a 16 fold latency variation between ‘normal’ and +20dB coverage classes. With NB-IoT having NAS signalling queued behind NAS data PDUs, and a bigger peak to worst case data rate variation than EC-GSM, the ratio for NB-IoT will be much worse, and will be liable to give severely degraded performance to NB-IoT UEs in good coverage.
3
Conclusion and Proposal
We  continue to aim to minimise the functions in the core network that require to process radio specific information. 

We propose to monitor CT 1 activity, but, owing to the need for rapid completion of this work, in parallel to develop RAN 3 CRs to implement SA2’s suggestion. 
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