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1. Introduction

NR PBCH demodulation requirements for 4Rx have been discussed for several meetings, and the following compromised proposal was agreed at RAN4 #89 meeting [1]:

· Further discuss whether to introduce 4Rx PBCH test cases after collecting results from more companies in next meeting 

· If 4Rx PBCH requirements is introduced, 

· Whether to apply 4Rx PBCH requirements is up to UE declaration

· Note the PBCH demodulation requirements do not need to be tested in RAN5 as same as LTE PBCH demodulation requirements. (i.e. no conformance requirements) 

This contribution further discusses PBCH demodulation requirements for 4Rx.
2. Discussion
As an operator, initially we thought 4Rx PBCH requirements should be mandatory since PBCH is one very important type of control channel [2]. Then considering the concerns on UE implementation complexity and power consumption, a compromised proposal on not mandating 4Rx PBCH was given in [3]. This proposal means that implementation of 4Rx for PBCH is not mandatory and also not precluded. However, this proposal was still not agreeable to all chipset vendors. 
From the simulation results collected in RAN4 #89 meeting [4], the average of 4Rx PBCH performance can be improved by 2.7-4.1dB compared with 2Rx PBCH. Since NR is much likely to be deployed in higher frequency than LTE (e.g., LTE 1.8 GHz v.s. NR 3.5 GHz), and UE-centric beamforming cannot be applied for PBCH (PBCH beamforming is not applied in some networks), the improvement of PBCH coverage by 4Rx is very important, especially for NR standalone networks. 
In the previous meetings, there was comment that the SNR working point is very low for 4Rx PBCH and PBCH is not the bottleneck of NR. To our view, firstly, the SINR values in practical systems are quite diverse, and depend on many factors like the operating frequency, path-loss, penetration loss, interference level, etc. Secondly, for data channel, if the channel condition is not good, low MCS and multiple (re)transmissions can be scheduled to maintain low rate data communication. 
Observation 1: With obvious performance improvement, it is not reasonable to preclude the implementation of 4Rx PBCH.

Proposal 1: Introduce 4Rx PBCH demodulation requirements.
3. Conclusions
This contribution further discussed PBCH demodulation requirements for 4Rx, and had the following proposal:
Observation 1: With obvious performance improvement, it is not reasonable to preclude the implementation of 4Rx PBCH.

Proposal 1: Introduce 4Rx PBCH demodulation requirements.
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