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Introduction
In the last RAN4 #86bis meeting, RAN4 agreed the way-forward [1] to acknowledge the feasibility of the NPBCH-based RRM measurement for the serving cell under the condition that UE regenerates MIB-NB and spare bits in MIB-NB and sent the corresponding LS to RAN1/RAN2.

In this paper, we discuss the feasibility of NPBCH based RRM measurement based on the recent LS reply from RAN1/RAN2 [2][3].
Discussion
In [2], RAN2 informed RAN4 that the changes in the MIB content and the spare bits won’t be frequent though it can not be assumed by UE that they will not change at all across the NPBCH transmission periods.
“RAN2 thanks RAN4 for the LS on narrowband measurement enhancements. RAN2 discussed whether the spare bits can change across NPBCH transmission periods, and RAN2 concluded that the UE cannot assume that the spare bits will not change in a later release and that the UE can also not assume that the schedulingInfoSIB1, systemInfoValueTag and ab-Enabled do not change, but changes are not frequent.”
From UE perspective, the fact that the content of MIB-NB does not change frequently is sufficient enough to use NPBCH for RRM measurement for the serving cell. Since the content change in MIB-NB other than SFN is not frequent, the NPBCH symbols reconstructed by UE can be used as the additional reference signal in most of the RRM measurement instances to improve the measurement accuracy. It is also noteworthy that RAN4 made the similar assumption that MIB/SIB1-BR content does not change across TTIs when defining a tighter CGI reading delay requirement for Rel.15 eFeMTC WI [4].
Observation 1. RAN2 confirmed that the changes in the MIB-NB content are not frequent.
Observation 2. Reduced CGI reading delay requirement for eFeMTC UE in Rel.15 is introduced under the similar assumption that MIB/SIB1-BR content does not change across TTI.
Observation 3. Infrequent change in the MIB-NB content means that in most measurement instances, the reconstructued NPBCH symbols can serve as an additional denser reference symbol to improve the RRM measurement accuracy.
Given the data-aided nature of NPBCH-based RRM measurement, our view is that NPBCH-based RRM measurement is supposed to supplement the existing RRM measurement scheme rather than completely replacing it. Therefore, in the infrequent event of SI information change that affects MIB-NB content (data), UE may suspend RRM measurement based on NPBCH and falls back to the NRS-based measurement until the updated MIB-NB is successfully decoded and available for NPBCH symbol reconstruction. 
Observation 4. Upon the infrequent event of MIB content change of the serving cell, UE may suspend the NPBCH-based RRM measurement and falls back to NRS-based RRM measurement until the updated MIB-NB content becomes available.
Note that any modification in the MIB-NB content such as the systemInfoValueTag and schedulingInfoSIB1 would be notified to the UE in the modification notification period prior to the actual change. Therefore, UE can determine when to suspend the NPBCH-based RRM measurement. Access barring parameter, ab_Enabled, is one exception whose change may not be immediately notified to the UE. However, even in such case, UE can easily hypothesize the infrequent change on this one-bit information to detect the potential MIB content change and choose the right set of the reconstructed NPBCH symbols for RRM measurement.
RAN1 agreed as a working assumption that NPBCH can be used for RRM measurement and has been awaiting the confirmation from RAN4. Based on the above discussion, we propose to confirm that it is feasible to use NPBCH for RRM measurement. 
Proposal 1. Send LS to RAN1/RAN2 to confirm that it is feasible to use NPBCH for RRM measurement for serving cell.
A companion paper for the draft LS response [5] is also prepared according to the proposal.
Conclusions
In this paper, we presented our view on the feasibility of the NPBCH-based RRM measurement based on the LS response from RAN2 [2].

Observation 1. RAN2 confirmed that the changes in the MIB-NB content are not frequent.
Observation 2. Reduced CGI reading delay requirement for eFeMTC UE in Rel.15 is introduced under the similar assumption that MIB/SIB1-BR content does not change across TTI.
Observation 3. Infrequent change in the MIB-NB content means that in most measurement instances, the reconstructued NPBCH symbols can serve as an additional denser reference symbol to improve the RRM measurement accuracy.
Observation 4. Upon the infrequent event of MIB content change of the serving cell, UE may suspend the NPBCH-based RRM measurement and falls back to NRS-based RRM measurement until the updated MIB-NB content becomes available.
Proposal 1. Send LS to RAN1/RAN2 to confirm that it is feasible to use NPBCH for RRM measurement for serving cell.
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