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Discussion and Decision
1. Introduction
In RAN2#84, RAN2 received the LS on the low cost MTC and MTC coverage enhancement from RAN1 [1], which indicates the followings: 

· Enhanced coverage mode for MTC applications is also to be specified for low complexity category/type UEs as well as other UEs. 
· “Enhanced coverage mode” is only intended for scenarios when a UE is only required to operate “delay tolerant” MTC applications. [….] A UE requiring large coverage enhancement is assumed by RAN1 to be close to stationary, however mobility and external factors (including someone moving the device) may influence channel conditions and cell camping, so the UE would need to be able to react to such changes appropriately in order to avoid long service outage and avoid large system inefficiencies.
So far, it is not clear how the enhanced coverage mode (ECM) is triggered. In this contribution, we discuss the overview of introducing the ECM and provide our view. 
2. Discussion
2.1
ECM concept
In the TR[2], it is stated that “required system functionality for MTC UEs in enhanced coverage mode is assumed to include functionality needed for synchronisation, cell search, power control, random access procedure, channel estimation, measurement reporting and DL/UL data transmission (including DL/UL resource allocation)”. In RAN1, they has been discussing actively what kind of enhancement is needed for ECM UE and there seems to be some agreements, e.g., PBCH repetition, additional PRACH time/frequency resources, repetition of PDSCH/PUSCH across multiple subframes [3]. 
2.2
ECM overview
Although it has not yet been completed to define how to achieve the coverage enhancement in the ECM, the high level concept seemed to be agreed as discussed in 2.1. Currently it is not clear how the ECM is triggered for MTC application, e.g. when and who trigger. There could be two alternatives below, where it is assumed the UE would support the ECM for delay tolerant access.
· Alt.1: UE triggers the ECM when it is in RRC_IDLE.
· Alt.2: eNB triggers the ECM when the UE is in RRC_CONNECTED.

In the Alt.1, the UE triggers the ECM during RRC_IDLE as shown the figure 1. It may be expected that the Alt.1 is beneficial when the PBCH repetition or additional PRACH resource configuration is applied for the coverage enhancement. However, there are some open issues for this alternative. For instance, when the eNB performs the PBCH repetition, it is not sure how the UE can know the PBCH repetition is performed in the serving cell. There may be a possibility to define the PBCH repetition in the specification and the UE blindly tries to decode those repeated PBCH’s, but it is wondered if this could work well. On the other hand, when the additional PRACH resources are defined, the UE may decide to start the ECM, i.e. to use the additional PRACH resources for the ECM in the RRC Connection Setup procedure. In this case, it is not sure how the UE can obtain the information on such a special PRACH resources. The eNB may provide the information in the SIB2 or new SIB and the UE tries to decode the corresponding information. However, it is wondered if the UE requiring the ECM could obtain the additional information via SIB. So, there seems to be a chicken-egg problem for the Alt.1. 
In the Alt.2, the eNB triggers the ECM for the UE supporting the ECM during RRC_CONNECTED as shown in the figure 2. It may be expected that the Alt.2 is beneficial when the coverage enhancement is mainly applied for the user data, i.e. the PDSCH and/or PUSCH repetition across multiple subframes is performed. For instance, the eNB would determine whether the ECM is needed to the UE or not based on e.g. UE capability (i.e. supporting ECM), the establishment cause (e.g. delayTolerantAccess), or radio quality (e.g. RSRP/RSRQ, CQI) in order to avoid the undesirable resource usage due to unnecessary PDSCH/PUSCH repetitions. However, it is wondered in this case whether the reception of PBCH or other SIB’s and/or random access procedure for RRC Connection Setup could be performed in the legacy manner. 
As discussed above, there are some open issues on the ECM overview. Therefore, we would like to propose the high level discussion in this RAN2 meeting. 
Proposal: It is discussed how the ECM is introduced, e.g., how to trigger the ECM.
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Fig.1: Example of UE triggered ECM (Alt.1)
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Fig.2: Example of eNB triggered ECM (Alt.2)
3. Conclusion

In this contribution we discussed  the overview of introducing the enhanced coverage mode (ECM). For instance, who and when the ECM  is triggered. There are some high level open issues and thus we would like to propose to discuss them before going into details. 
Proposal: It is discussed how the ECM is introduced, e.g., how to trigger the ECM.
References
[1] R2-133758, “On mobility support for Low Complexity MTC UEs and MTC coverage enhancement”, RAN1
[2] TR36.888v12.0.0, “Study on provision of low-cost Machine-Type Communications (MTC) User Equipments (UEs) based on LTE”
[3] Draft_Minutes_report_RAN1#75
