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Discussion and Decision
1 Introduction

In RAN1#92, it was agreed as a working assumption that 
· It is feasible from RAN1 point of view to use NPBCH in addition to NRS for RRM measurement, to be confirmed by RAN4

· In setting new RAN4 requirements (if any), RAN4 does not assume UE regenerates NPBCH and this is up to UE implementation

· Ask RAN4 feedback on the combination of NPBCH with NRS

This working assumption is pending RAN4 confirmation. In [1], RAN4 replied –

For measurement on serving cell:

From RAN4 perspective, assuming UE can regenerate NB-MIB, NPBCH channel is considered feasible for RRM measurement on serving cell, as long as the spare bits in NB-MIB do not change across NPBCH transmission periods. RAN4 is investigating the feasibility with respective to UE complexity and power consumption.

For measurement on neighbour cell:

RAN4 is studying the feasibility of NPBCH based RRM measurement on neighbour cells.
In addition, in RAN1#92bis, it was agreed that the eNB can signal the number of consecutive NSSS occasions, with possible values of 2, 4, [8], that use different precoders for NSSS transmission.
In this contribution, we consider remaining details on measurement accuracy improvement in NB-IoT.

2 Remaining Issues
In [1], RAN4 replied that it is feasible to use NPBCH for RRM measurement on serving cell as long as the spare bits in NB-MIB do not change across NPBCH transmission periods. RAN4 would like to check if check if it is possible to keep the spare bits static across NPBCH transmission periods. Currently, there is no need to change the spare bits at all so it is possible to keep them static across NPBCH transmission periods.
Proposal 1: It is possible to keep NB-MIB spare bits static across NPBCH transmission periods.
With this proposal, the working assumption in RAN1 can be confirmed, at least for measurement on serving cell. For neighbor cell measurement, RAN4 is still studying the feasibility, so we propose to wait for further RAN4 confirmation.
Proposal 2: Confirm RAN1 working assumption that it is feasible to use NPBCH in addition to NRS for RRM measurement at least for serving cell.

In addition, in RAN1#92bis, it was agreed that the eNB can signal the number of consecutive NSSS occasions, with possible values of 2, 4, [8], that use different precoders for NSSS transmission. Supporting 8 would require 1 additional signaling but could potentially lead to improvement in RRM measurement at the UE. Therefore, it is proposed to support also the value 8.
Proposal 3: Support also signalling of 8 consecutive NSSS occasions that use different precoders for NSSS transmission. 
3 Conclusions

In this contribution, we consider ways to improve measurement accuracy for NB-IoT and make the following proposals –

Proposal 1: It is possible to keep NB-MIB spare bits static across NPBCH transmission periods.

Proposal 2: Confirm RAN1 working assumption that it is feasible to use NPBCH in addition to NRS for RRM measurement at least for serving cell.

Proposal 3: Support also signalling of 8 consecutive NSSS occasions that use different precoders for NSSS transmission. 
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