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1. Introduction
In RAN1 NR ad-hoc meeting #2, following agreements were made [1]:
	Agreements: 
· Working assumption: 3 bits of SS block index are carried by changing the DMRS sequence within each 5ms period
· It can be further considered to limit the number of bits carried in this way to 2 if carrying 3 bits is shown to cause problems
· FFS: details of  scrambling of the PBCH which may or may not carry a part of timing information
· FFS: 5 ms half radio frame interval indication
· Remaining bits of the timing information are carried explicitly in the NR-PBCH payload
Agreements:
· For the case of 2 PBCH symbols within the SS block: PSS-PBCH-SSS-PBCH
· PBCH RE mapping: Alt. 1, NR-PBCH coded bits of the NR-PBCH code block(s) are mapped across REs in N PBCH symbols, where N is the number of PBCH symbols in a NR-SS block
Agreement:
· Equal DMRS density across NR-PBCH with 3 RE/PRB/Symbol
Agreement:
· DMRS have the same RE position in all NR-PBCH symbols



In this contribution, we discuss on coding aspects of PBCH transmission. 

2. PBCH transmission scheme in single transmission period
 According to LS in [2], the information size transmitted in PBCH is ranged from 40 bits to 72 bits. In addition, time and frequency resource for the PBCH transmission consists of 2 OFDM symbols and 288 subcarriers (=24 PRB), which is equal to 576 REs including overhead signal (e.g., DM RS) [3]. Since DM RS overhead is 3 RE/PRB/symbol, e.g., 144 REs, the total available REs for PBCH transmission will become 432 REs. Assuming QPSK modulation, 864 bits are used for PBCH transmission in single subframe. 
PBCH will be transmitted at least 4 times every 80 ms time window. That is, PBCH will be transmitted at least every 20 ms. More frequent PBCH transmission is up to gNB implementation. There may be two options for PBCH transmission within 80 ms time window assuming 4 PBCH transmission instances. 
· Option 1: Same coded bits are transmitted at PBCH transmission instance
· Option 2: Different coded bits may be transmitted at PBCH transmission instance

Table 1 Evaluation assumptions for PBCH coding.
	Information size 
	48

	Mother code rate
	1/8

	Mother code size
	512

	Total number of coded bits per transmission instance
	864

	Decoding algorithm
	List-8

	Channel
	AWGN



Assuming the same evaluation assumptions in Table 1, the coded bits transmitted in each transmission instance is shown in Figure 1. 
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Figure 1 PBCH transmission options in PBCH transmission instance.
 The performance evaluation results can be seen in Figure 2.
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Figure 2 Performance comparison between Option 1 and Option 2.
As can be seen in Figure 2, the performance difference between Option 1 and Option 2 seems to be negligible. 
Observation 1: Option 1 and Option 2 show comparable performance.

3. Conclusion
In this contribution, we discuss PBCH coding details. We obtain following observations:
Observation 1: Option 1 and Option 2 show comparable performance.

4. Reference
3GPP RAN1 NR ad-hoc#2 Chairman’s note.
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3GPP RAN1#88bis Chairman’s note.
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