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1. Introduction

NR PBCH demodulation requirements were discussed in the previous meetings. An WF was proposed in the RAN4 #AH1807 meeting [1], but the WF was not agreed.
This contribution provides our views on NR PBCH demodulation requirements.
2. Discussion
1) Need of PBCH requirements
For LTE, RAN4 has specified the PBCH performance requirements and has recommended that these requirements do not need to be tested [2].
As seen in [3], the PBCH is not tested due to the verification issues as follows:

“Due to the absence of feedback from the UE regarding a successful PBCH decode, these requirements may be difficult to test. However, it is still important that performance requirements are present in RAN4 specifications for possible internal verification by UE manufacturers.”

Thus, for NR, it is proposed to specify PBCH performance requirements in RAN4, and whether these requirements will be tested is FFS depending on the test feasibility and complexity.
Proposal 1: Specify PBCH performance requirements in RAN4, and whether these requirements will be tested is FFS depending on the test feasibility and complexity.
2) Performance metric
As a starting point, it is proposed to reuse the LTE PBCH performance metric, i.e., the average probability of a miss-detected PBCH (Pm-bch) shall be below 1%. The probability of miss-detection of the PBCH (Pm-bch) is defined as
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Where A is the number of correctly decoded MIB PDUs and B is the Number of transmitted MIB PDUs (Redundancy versions for the same MIB are not counted separately).
Proposal 2: Reuse the LTE PBCH performance metric, i.e., below 1% miss-detection probability.
3) Antenna configuration
There was extensive discussion on whether to include 4Rx PBCH requirements. In the endorsed document on Mandatory 4Rx antenna performance for NR UE in RAN #78 meeting [4], the following is captured:
· UE equipped with 4Rx ports as a baseline shall fulfil all 4Rx demodulation performance requirements defined for downlink data and control

· Fall back to 2Rx shall be allowed to save power

So, 4Rx PBCH requirements should be covered since PBCH is one very important type of control channel.
Moreover, from operator’s perspective, 4Rx for PBCH is quite beneficial for PBCH coverage performance, especially considering that NR is much likely to be deployed in higher frequency than LTE, and UE-centric beamforming cannot be applied for PBCH.
Regarding the Tx antenna number, since single antenna port is defined for NR PBCH, 1 Tx antenna and/or 2 Tx antennas with transparent precoding can be configured in PBCH test.
Proposal 3: Introduce 4Rx requirements in addition to 2Rx requirements.
Proposal 4: Introduce 1 Tx requirements and/or 2 Tx requirements with transparent precoding.
4) Channel bandwidth
As known, in the frequency domain, an NR SS/PBCH block consists of 240 contiguous subcarriers as shown in Figure 1, thus the PBCH performance is similar for different channel bandwidths. Meanwhile, 4 subcarrier spacings including 15kHz, 30kHz, 120kHz, 240kHz are introduced for NR. Therefore, it is proposed to select one channel bandwidth for each of the PBCH subcarrier spacings. 
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Figure 1. Time-frequency structure of the SS/PBCH block (Figure 5.2.4-1 in TS 38.300)
Proposal 5: Select one channel bandwidth for each of the PBCH subcarrier spacings.
3. Conclusions
This contribution discussed the NR PBCH demodulation requirements, and had the following proposals:
Proposal 1: Specify PBCH performance requirements in RAN4, and whether these requirements will be tested is FFS depending on the test feasibility/complexity.
Proposal 2: Reuse the LTE PBCH performance metric, i.e., below 1% miss-detection probability.
Proposal 3: Introduce 4Rx requirements in addition to 2Rx requirements.
Proposal 4: Introduce 1 Tx requirements and/or 2 Tx requirements with transparent precoding.
Proposal 5: Select one channel bandwidth for each of the PBCH subcarrier spacings.
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