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Introduction
The recent study in RAN4 has showed that the delay of acquiring the MIB and SIB1 in eMTC may become greater than or equal to the SIB1 modification boundary, and then the UE may have to re-acquire the MIB [1]. The acquisition latency could be very long especially when the device is in deep coverage or when the device is acquiring the system information from neighbor cells. This contribution discusses some enhancements to shorten the system information acquisition time for eMTC. More specifically, we are discussing the enhancements to acquire time and frequency as well as system information faster for eMTC. 
Synchronization signal acquisition
eMTC relies on the Rel. 8 synchronization signals e.g., PSS/SSS for time and frequency synchronization. PSS/SSS occupies the center 6 resources blocks and two OFDM symbols. One way to shorten the synchronization signal acquisition time is to power-boost the PSS/SSS. However, PSS/SSS are not amenable to the power boost, since they only use 2 OFDM symbols and thus power boosting by e.g. 6 dB would require grabbing power from 18 PRBs in only these two symbols. Furthermore, the MIB TTI is also 40ms e.g., MIB changes every 40ms. Although additional repetitions were added in Rel-13 for eMTC, these may not be enough to achieve satisfactory performance.
On the other hand, for NB-IOT, NB-PSS/NB-SSS using 11 OFDM symbols in 1RB are designed for lower SNR. The MIB TTI is extended to a much longer periodicity (640ms), which allows soft combining of a higher number of repetitions. In addition, they are also better for power boosting e.g., we can achieve 6dB power boosting by taking energy from 3 additional RBs. 
Observation 1: Synchronization signals and PBCH for NB-IoT are more amenable to operating in low SNR conditions due to ease of power boosting and longer TTI.
In [2] a similar objective to improve acquisition time for NB-IoT is agreed. In our view, it would be beneficial to design a single acquisition signal/channel that would apply to NB-IoT and eMTC. This would reduce specification effort in RAN1, and would also reduce overhead for operators deploying both eMTC and NB-IoT. Note that if we introduce enhancements for eMTC and NB-IoT in a backwards compatible manner, the only way to enhance acquisition is by adding additional repetitions or denser signals, which in turn will increase the overhead. If instead of transmitting both eMTC and NB-IoT sync signals an eNB transmits only one of them, the overhead is automatically reduced. Also, from implementation perspective, NB-IoT has lower complexity than eMTC. As a result, an eMTC UE should be able to implement NB-IoT without additional cost. In Figure 1 we depict one particular example on how the NB-IoT signals can be exploited by an eMTC UE by adding SIB1-BR scheduling information to the NB-IoT MIB.



Figure 1 Example of using NB-IoT signals to acquire the eMTC cell. The PSS/SSS/PBCH are replaced by NPSS/NSSS/NPBCH, and after that SIB1-BR is decoded

Proposal 1: Allow an eMTC UE to use NPSS/NSSS/NPBCH to access a cell.
System information acquisition
Before acquiring system information, UE is required to read MIB carried in PBCH. The system information acquisition latency can be reduced if UE can skip reading SIB in some scenarios. More specifically, it would be beneficial if MIB can contain some new information e.g., access class barring (ACB), SI value tag or just one bit information to signal whether UE can skip reading SIB or not.
Proposal 2: Consider adding new information in MIB to skip SIB reading.

Frequently UE needs to perform the neighbor cell search and reads the neighbor cell system information. This process may take a long acquisition latency especially when the UE is in the deep coverage. To improve the acquisition time in such case, SIB of the serving cell may contain some new information e.g.,
· Serving cell SIB may contain information to indicate whether UE can skip reading MIB of the neighbor cells or not. One example is that eNB signals neighbor SFN information in SIB, including whether neighbor cells are in sync. If UE can skip reading such MIB, UE only needs to acquire the synchronization signals for time/frequency synchronization to derive the physical cell ID of neighbor cells. 
· Furthermore, serving cell SIB may contain information to indicate whether the SI (or part of the SI) of the neighbor cells is identical to that of the serving cell. This new information may allow UE to skip reading neighbor cell SIB in some deployments; reducing the SI acquisition time. Additionally, even though the SIB of serving cell and neighbor cell is different, the SIB difference can be signaled in serving cell SIB. 

Proposal 3: SIB of the serving cell contains information to indicate whether UE can skip reading the MIB from the neighbor cells e.g., SFN of neighbor cell.
With different releases, eNB and UE can have different supports/capability e.g. eMTC/FeMTC/eFeMTC, NB-IoT/eNB-IoT/FeNB-IoT. It will be beneficial to signal this support both for the serving cell and neighbor cells, so that UE does not need to waste time to acquire a neighbor cell to find out it does not support certain features. For example, the UE is eFeMTC, but he knows eNB is FeMTC, then from this signaling, he already knows that he cannot perform certain function in the neighbor cell.
Proposal 4: SIB of the serving cell contains information to indicate the capability of neighbour cells e.g. eMTC/FeMTC/eFeMTC, NB-IoT/eNB-IoT/FeNB-IoT.
Conclusions
[bookmark: _GoBack]The contribution has discussed enhancements for eMTC to improve the system information acquisition latency. In particular, the following proposals and observations have been made:
Observation 1: Synchronization signals and PBCH for NB-IoT are more amenable to operating in low SNR conditions due to ease of power boosting and longer TTI.
Proposal 1: Allow an eMTC UE to use NPSS/NSSS/NPBCH to access a cell.
Proposal 2: Consider adding new information in MIB to skip SIB reading.
Proposal 3: SIB of the serving cell contains information to indicate whether UE can skip reading the MIB from the neighbor cells e.g., SFN of neighbor cell.
Proposal 4: SIB of the serving cell contains information to indicate the capability of neighbour cells e.g. eMTC/FeMTC/eFeMTC, NB-IoT/eNB-IoT/FeNB-IoT.
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