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1. Introduction

In RAN #75 meeting, new Rel-15 work item of NB-IoT enhancement was agreed [1]. According to the WID, the objective on small cell support for Rel-15 feNB-IoT is as follows:

	NB-IoT small cell support

· Specify necessary support for NB-IoT to be used in microcell, picocell, and femtocell deployments [RAN4, RAN2, RAN1].

· Appropriate eNB classes [RAN4]

· Support for closed subscriber group (CSG) functionality can be considered. [RAN2]


In RAN1#88bis meeting, several potential enhancements regarding small cell support in NB-IoT were discussed. In this paper, we discuss the potential UL power control enhancement in the NB-IoT small cell perspective. 
2. Discussion
In RAN1#88bis meeting, it was proposed to allow NB-IoT UE’s NPRACH and/or NPUSCH transmit power over configured P-max value [2][3], where the P-max is the maximum transmit power limitation broadcast cell-specifically and applicable to all the LTE UEs including NB-IoT UEs belonging to the cell.

During the discussion in the meeting, it was generally noted that one of the main intention of allowing NB-IoT UE’s transmit power over P-max is to reduce the NB-IoT UE’s transmission latency by enabling smaller NPRACH/NPUSCH repetition number than required if the UE obeys maximum transmit power limitation by P-max. In this perspective, we consider the following points.
1) Original purpose of configuring small P-max value is to make a limitation to the intra-cell and/or inter-cell interference power in the motivation of network planning with small cells or in the motivation of regulation, such as, in the hospital, etc. Therefore, in general, NB-IoT UEs as well as normal LTE UEs should obey the configured P-max in a cell.

2) There may be some use cased depending on the network operator’s NB-IoT deployment scenarios where some NB-IoT UE’s excessive transmit power over configured P-max may be endurable, when, for example, it is certain that some NB-IoT UE’s are isolated with large penetration loss by walls or basement environments.
3) Therefore, depending on the network operator’s requirements, it may be considered to allow UE-specific operation of exceeding transmit power limitation configured by P-max where how to choose those UEs is at the operator’s discretion.

4) On the other hand, it may not be desirable to relay on a mechanism which allows all the NB-IoT UEs in a cell to exceed P-max. It may not be desirable to allow even the selected UEs to increase the transmit power up to its maximum power class without any limitation.

Given the considerations above, even if we introduce a mechanism where NB-IoT UE’s transmit power can exceed P-max, we believe such NB-IoT UE’s maximum transmit power should be still controllable by network in a UE specific manner. In that sense, NPRACH/NPUSCH transmit power in case of very first initial access to the network of a NB-IoT UE may not be able to exceed P-max. Accordingly, we consider the following approach regarding potential enhancement of UL power control in NB-IoT small cell.
Proposal 1.
If network operators require supporting relevant scenarios, it can be considered to introduce configuration of UE-specific maximum transmit power which can override existing P-max value configured cell-specifically

· FFS if the UE-specifically configured maximum transmit power can be maintained regardless of the UE’s RRC connection status
· FFS if the UE-specifically configured maximum transmit power applies to NPRACH or NPUSCH or both NPRACH and NPUSCH

3. Conclusion
In this contribution, we discussed necessity and approach of UL power control enhancement for NB-IoT small cells, especially regarding possibility of allowing NB-IoT UE’s transmit power over cell-specifically configured P-max value. The proposal of this paper is summarized below.
Proposal 1.
If network operators require supporting relevant scenarios, it can be considered to introduce configuration of UE-specific maximum transmit power which can override existing P-max value configured cell-specifically

· FFS if the UE-specifically configured maximum transmit power can be maintained regardless of the UE’s RRC connection status

· FFS if the UE-specifically configured maximum transmit power applies to NPRACH or NPUSCH or both NPRACH and NPUSCH
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