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1. Introduction

In RAN2#85 meeting, RAN2 had the following agreement on Cell (Re-)Selection and Enabling Coverage Enhancement Mode. 
1
Cell selection is up to UE implementation also for extended coverage case, i.e., the UE determines whether it accesses the cell in legacy or coverage extension mode. 

2
Some indication e.g. in SIB is needed so that the UE can determine whether the cell uses extended coverage mode. Details FFS (until we know what other information is required in which SIB (maybe RA resources provided in SIB may indicate this))

4
Cell reselection priorities are FFS.

However, since the meeting, RAN2 has discussed coverage extension issue no longer due to the time limit, and only focused on low cost issue. Since RAN2 again starts discussing the coverage extension issue in new Rel-13 MTC WI, it is needed to re-check whether or not the previous agreement is still valid. This paper will discuss the cell (Re-)Selection for Rel-13 MTC.
2. Discussion
2.1
S-Criterion for Coverage Extension Mode
RAN2 has ever decided that Cell Selection is up to UE implementation to determine whether the Rel-13 low complexity UE accesses to the cell in either legacy or coverage extension (CE) mode. If the Rel-13 low complexity UE decides to access to the cell in CE mode, the legacy S-Criterion would not be useful any longer because the Rel-13 low complexity UE selected CE mode due to the weak radio channel condition. Accordingly, new S-Criterion has to be defined. Probably, the required signal strength can be mitigated or new offset value can be introduced into the legacy S-Criterion. The detail is FFS.
 Proposal 1: New S-Criterion is introduced for Coverage Extension mode.
2.2
Cell Reselection for Rel-13 MTC
In LTE, NW provides the cell reselection priority via System Information or dedicated RRC signalling. Based on the current cell reselection priority and the signal strength, UE performs cell reselection.
Rel-13 low complexity UE applies Reduced Bandwidth (RBW) of 1.4 MHz. If a cell cannot support RBW, the Rel-13 low complexity UE cannot normally camp on the cell even though the cell has the highest cell reselection priority. It means that according to RBW support of the cell, the cell would be excluded from the cell reselection candidates regardless of the cell reselection priority provided by eNB.
Observation 1: During cell reselection, Rel-13 low complexity UE has to check whether or not the cell can support RBW of 1.4 MHz. 
Since Rel-13 low complexity UE in CE mode would consume higher power due to the repeated transmission/reception, if possible, Rel-13 low complexity UE might need to reselect the cell where the Rel-13 low complexity UE can access in normal mode. For example, there are two candidate cells for cell reselection as follows:
· Cell with highest priority, but accessed with CE mode and 
· Cell with non-highest priority, but accessed with normal mode

Currently, it seems unclear which of cell Rel-13 low complexity UE will select. Also, a few possible solutions are investigated as follows:

· Alternative 1: Keep the current cell reselection priority ignoring whether Rel-13 low complexity UE can access with normal or coverage extension,
· Alternative 2: Apply the current cell reselection priority to the cells where Rel-13 low complexity UE can access with normal, and ignore cell reselection priority for the cells where Rel-13 low complexity UE can access with coverage extension, e.g. probably, the cells would be regarded as the lowest priority,
· Alternative 3: Define new cell reselection priority to cells where Rel-13 low complexity UE can access with coverage extension, e.g. after Rel-13 low complexity UE selects the coverage extension mode by UE implementation, the UE applies new cell reselection priority during cell reselection or
· Alternative 4: Ignore cell reselection priority for Rel-13 low complexity UE, e.g. equal priority.
We currently have no preference. And there could be other solutions except for the above. 
Observation 2: New behavior for cell reselection might be required for Rel-13 low complexity UE.
From the observations, the cell reselection for Rel-13 low complexity UE has to be performed with the eNB/UE capabilities as well as cell reselection priority and signal strength. The detail is FFS.
We realized that the cell ranking implies same issue introduced above. The UE reselects the highest ranked cell on same frequencies or other frequencies with same priority. However, if the highest ranked cell cannot support RBW, the Rel-13 low complexity UE cannot reselect the cell. As the highest ranked cell cannot provide sufficiently good signal quality and cannot support even CE mode, the Rel-13 low complexity UE cannot reselect the cell. If lower ranked cell can provide CE mode, it could be beneficial that the Rel-13 low complexity UE reselects the cell even though the cell doesn’t provide highest ranking value. The cell ranking for Rel-13 MTC UE has to be performed with the eNB/UE capabilities as well as cell reselection priority and signal quality. The detail is FFS.
Proposal 2: RAN2 to discuss Cell Reselection for Rel-13 MTC UE considering eNB/UE capabilities as well as cell reselection priority and signal quality.
2.4
Optimization on Cell Reselection 
Since SIB will be also repeated to support CE mode, some drawbacks such as SIB reception delay and higher UE power consumption would happen. In order to mitigate these problems by the repetition, it is useful to make SIB more compact. For example, the following solutions are sufficiently considerable.
· If inter-freq/RAT cell reselection is not allowed for Rel-13 low complexity UE, the system information related to inter-freq/RAT cell reselection can also be excluded from SIBs
· Non-essential MTC SIB, e.g. inter-freq/RAT cell reselection is delivered with dedicated signalling
3. Conclusion
It is proposed that
Proposal 1: New S-Criterion is introduced for Coverage Extension mode.
Proposal 2: RAN2 to discuss Cell Reselection for Rel-13 MTC UE considering eNB/UE capabilities as well as cell reselection priority and signal quality.
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