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1 Introduction
In RAN #72 meeting, new WI proposal on Enhancements of NB-IoT was agreed [1]. After RAN2 #96 meeting, it’s still FFS the UE behaviour when network does not support reduced power class signalling. In this paper, we discuss the potential solutions for this remaining issue.
2 Discussion
Based on the following agreements in RAN2#96 meeting, the coverage enhanced level (CEL) reported by the reduced power class UE maybe higher than that reported by legacy UE:

· UE with reduced power class shall correct the RSRP threshold (signalled in the NPRACH configuration) with (P-23) (P = power of the reduced power class UE)

· RAN2 Assumes that the RSRP threshold correction is fixed (P-23).
Higher CEL means more repetitions needed. Considering that the downlink condition of the reduced power class UE may be the same as that of the legacy UE, there will be too much downlink repetitions for the reduced power class UEs if the same downlink resource allocation mechanism based on CEL for legacy UEs are used for the reduced power class UEs. Therefore, some optimizations on the downlink resource allocation mechanism need to be considered for the reduced power class UEs.
Based on the following agreement in RAN2#96 meeting, eNB can differentiate the reduced power class UE before Msg4 and can schedule suitable downlink radio resource based on the UE power class from Msg4:
· The UE capability need to be available in the eNB before sending MSG4.
The optimized operation of the network supporting above reduced power class signalling (e.g R14 NW) is shown in figure 1.
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Figure1. DL assignment for the reduced power class UE in the network 
supporting reduced power class signalling (e.g R14 NW)
But for the network not supporting reduced power class signalling (e.g R13 NW), the eNB cannot differentiate the reduced power class UE, the downlink radio resource assignment for the reduced power class UE is only based on the reported CEL by the UE. The downlink radio resource assignment may be too large all the time. The downlink radio resource would be wasted.
If the network does not support reduced power class signalling (e.g R13 NW), a straightforward option to avoid radio resource waste is the following solution1.
Solution 1: The reduced power class UE cannot select the cell which does not support reduced power class signaling to camp on.
For solution1, an indication to indicate whether the cell supports reduced power class signalling should be introduced in R14 system information. A network, e.g., R13 network, which doesn’t broadcast the above mentioned indication, would be considered as network which doesn’t support reduced power class signalling.

With such indication, the reduced power class UE can figure out the cell capability. The cell not supporting reduced power class signalling will be treated as in “barred” status. Thus, during cell selection/reselection, the reduced power class UE would not select the cell not supporting reduced power class signalling to camp on.
However, solution1 has its drawbacks which are explained in the following examples.
· Case 1: There is a high quality cell which doesn’t support reduced power class signalling while there are low quality neighbour cells which can support reduced power class signalling. 

In this case, the reduced power class UE following solution1 cannot access the high quality cell and may access one of the neighbour cells. Since the neighbour cell has low quality, it will cause radio resource waste and bad UE performance.
· Case 2: There is a high quality cell which doesn’t support reduced power class signalling while there are no any other cells which can support reduced power class signalling.
In this case, the reduced power class UE following solution1 would not access any cell. It will cause coverage hole and bad UE performance.
In fact, even in the cell not supporting reduced power class signalling (e.g. R13 cell), if the coverage is good enough (e.g. the measured RSRP value is greater than or equal to -110 dBm), the new power class UE and the legacy power class UE still can be treated in the same way (no need of repetition) since they have the same CEL (CEL 0). Therefore, the cell not supporting reduced power class signalling (e.g R13 cell) still can be selected by the reduced power class UE if the coverage is good enough. 
Then the following solution2 can be considered.

Solution 2: The reduced power class UE selects the cell based on an admission RSRP threshold for reduced power class UE. 

For solution 2, an admission RSRP threshold, e.g., Qreducedpowerclass, referred to as Qrpc, can be introduce in R14 system information. The cell whose measured RSRP greater than or equal to the broadcasted Qrpc can be used by the reduced power class UE for cell selection/reselection. If no such RSRP threshold is broadcasted, the reduced power class UE should use the default value of this threshold.

Then there are two kinds of UE behaviour as followings:

· If the reduced power class UE doesn’t receive Qrpc in the system information (e.g. R13 cell), the UE will consider that this cell doesn’t support reduced power class signalling. And if measured RSRP value of this cell is less than a pre-defined default value for Qrpc (e.g. -110dBm, the high quality criterion in PLMN selection), the UE will treat this cell as in “barred” status. If the measured RSRP value is greater than or equal to the pre-defined default value for Qrpc, the UE still can use this cell for cell selection/reselection.

· If the reduced power class UE receives Qrpc in the system information (R14 cell), the UE will consider that this cell supports reduced power class signalling. But if measured RSRP value of this cell is less than the broadcasted Qrpc, the UE will treat this cell as in “barred” status. If the measured RSRP value is greater than or equal to the broadcasted Qrpc, the UE will use this cell for cell selection/reselection.
It’s preferred that the Qrpc should be mandatory in R14 system information. The operators can set the value for Qrpc flexibly according to their policy.
Proposal 1: An admission RSRP threshold with default value, e.g., Qrpc, should be introduced in R14 system information. 
3 Conclusion

Based on the analysis in this paper, we have the following proposal:
Proposal 1: An admission RSRP threshold with default value, e.g., Qrpc, should be introduced in R14 system information.
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