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Abstract of the contribution: This paper raises the issue with CE Mode A/B and dedicated bearer establishment (e.g. affecting VoLTE).
1. Introduction
In Rel-13, 3GPP (see TS 36.300) specified two enhanced coverage modes for LTE (CE mode A, CE mode B) where enhanced coverage mode A is mandatory for a bandwidth reduced low complexity (BL) UE. However, CE mode A or A+B can be supported by any category of UE (e.g. Cat. M1 UEs with MTC applications, but also smartphones e.g. to enable the subscriber to still receive some services in bad radio conditions).
With CE mode B, the extended coverage (or bad coverage) relies on UL and DL data transmission repetitions over the radio interface and correspondingly NAS timers at the UE and MME have been extended by 180 to 240 seconds for a UE indicating support of CE mode B (regardless of whether the UE operates in CE mode A or B). Coverage conditions with CE mode B result in low throughput and long setup delay, and it is not meant for services required stringent QoS requirements like VoLTE.  

In ECM-CONNECTED mode, the eNB controls whether the UE is operating in CE mode A or B. In ECM-IDLE mode, the UE makes its own decision without informing the changes to the network.

While it is agreeable to only support a restricted set of services in poor coverage conditions, a user using a UE supporting CE modeB should be able to get the full set of services it has subscribed too when in normal coverage, i.e. when the UE operates in CE mode A. In summary:
· when the UE operates in CE mode A, a full set of services should be supported as UE is in normal cell coverage.

· when the UE operates in CE mode B, only a subset of services (e.g. the ones not requiring dedicated bearer) may be supported.

· Network does not know when UE has switched from CE mode A to B or vice versa when UE in ECM-IDLE.

· Network does not consider the service being used when controlling the switching from CE mode A to B operation when UE in ECM-CONNECT. 

· Without some level of coordination between the UE and network, the service behaviour that requires stringent QoS requirements such as VoLTE for UE that can operate in CE mode A or B is unpredictable. 

2. Discussion
In Rel-13, the MME knows that the UE can support CE mode B but does not know the actual CE mode the UE is using. It has been specified by CT1 (TS 24.301 Section 4.8) that MME extends the NAS timer for UEs indicating support of CE mode B, and CT4 has correspondingly agreed (at least for Rel-13) that an MME will reject the Create/Update Bearer Request if the UE is using extended NAS timers due to possibility of GTP timer expiry. In other words, UE that can support CE mode B will never be able to establish service with dedicated bearer like VoLTE even when it is under normal coverage or using CE mode A.
NOTE:
Without knowing the CE mode the UE is currently operating in, if the MME was trying to setup or modify a dedicated bearer over NAS, this could result in the MME trying to establish EPS bearers in the RAN and UE when the UE operates in CE mode B and for services which cannot be supported in that mode of operation, e.g. VoLTE. Besides, an MME trying to setup or modify bearer towards the RAN and UE, upon receiving a request from the PGW to establish or modify a dedicated bearer (e.g. for VoLTE), could result in inconsistent bearer states between the UE and the PGW if the UE happens to operate in CE mode B (e.g. bearer creation or bearer QoS change performed successfully at the UE but corresponding procedure aborted at PGW earlier due to GTP timer’s expiry).
A proposal to solve this issue in Rel-13 consists in configuring UEs to not indicate support of CE mode B for user subscriptions with services requiring the support of dedicated bearers, e.g. VoLTE. A CR is prepared in TS 23.401 for this proposal, see S2-170292.
In RelL-14, a network based solution is proposed in S2-170294 allowing the establishment of dedicated bearers for UEs indicating support of CE mode B and operating in CE mode A. 
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