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1. Introduction
In this document, we discuss on NR-PBCH contents and payload size.
2. Discussion

NR-PBCH Contents
After detecting Cell-ID and acquiring symbol timing information, UE should obtain the information for network access from PBCH which can include a part of timing information (e.g. SFN, SS block time index, half radio frame timing), common control channel related information (e.g. time/frequency position), bandwidth part information (e.g. bandwidth, SS block position), and SS burst set information (e.g. burst set periodicity, actually transmitted SS block). Since limited time/frequency resource is occupied for PBCH transmission (i.e. 576 REs), essential information should be included in PBCH. Also, if possible, assistant signal (e.g. PBCH DMRS) should be used to indicate information. 
· System Frame Number
In NR, System Frame Number (SFN) can be defined in order to distinguish 10ms interval. Also, similar with LTE system, the number between 0 and 1023 can be introduced for SFN, and the number can be indicated by both explicit bit and implicit manner.

In NR, it is agreed that PBCH TTI is 80ms, and minimum SS burst periodicity is 5ms. Hence, maximum 16 times of PBCH can be transmitted within 80ms granularity, and different scrambling sequence for each transmission can be applied to PBCH encoded bit. Similar with LTE PBCH decoding operation, UE can detect 10ms interval. In this case, 8 states of SFN are implicitly indicated by PBCH scrambling sequence, and 7bits for SFN indication can be defined in PBCH contents.
Proposal 1: NR supports that 7 bits for part of SFN is defined in PBCH contents, and 8 states of SFN are implicitly indicated by PBCH scrambling sequence.
· Timing information within radio frame
In our companion contribution [2], we discuss on the indication method for SS/PBCH block time index and half radio frame boundary. In this discussion, we propose that SS/PBCH block time index is indicated by PBCH DMRS sequence and/or explicit bit of PBCH contents, and these methods are applied depending on the carrier frequency range. For example, for below 6GHz frequency range, 3bits of SS/PBCH block time index are indicated by only PBCH DMRS sequence. Also, for above 6GHz frequency range, LSB 3bits of SS/PBCH block time index are indicated by PBCH DMRS sequence, and MSB 3bits of SS/PBCH block time index are indicated by PBCH contents. In addition, half radio frame boundary is indicated by PBCH DMRS sequence. From the discussion, we conclude that maximum 3bits for the indication of SS/PBCH block time index is defined in PBCH contents for frequency range from 6GHz to 52.6GHz.
Proposal 2: NR supports that maximum 3bits for the indication of SS/PBCH block time index is defined in PBCH contents for frequency range from 6GHz to 52.6GHz. Also, 1bit of half radio frame boundary and LSB 3 bits of SS/PBCH block time index are indicated by PBCH DMRS sequence.
· Information for quick identification that there is no corresponding RMSI to the PBCH
In NR, SS block is used for not only delivering the information for network access but also operating measurement. Especially, for wideband CC operation, multiple SS block could be transmitted for the purpose of measurement. However, if RMSI is delivered via every frequency position where SS block is transmitted, it seems to be redundant. In order for efficiency of resource utilization, it can be considered that RMSI is delivered via some specific frequency position. In this case, it could bring an ambiguity because UEs in initial access procedure cannot recognize whether system information is provided or not at the detected frequency position. As a solution to resolve the ambiguity, it was discussed to define a bit field for quick identification that there is no corresponding RMSI to the PBCH. In addition, we need to consider other solution that is not required to introduce bit field. The solution is that SS block for measurement purpose is transmitted at frequency position where is not defined as frequency raster. In this case, since UEs in initial access procedure cannot detect the SS block, the ambiguity is resolved. 
Proposal 3: The quick indication for no corresponding RMSI to the PBCH is not necessity to define in PBCH contents. Instead, other solution without introducing bit field could be considered (e.g. SS block is transmitted at frequency position where is not defined as frequency raster.)
· SS burst set periodicity and Actually transmitted SS/PBCH block

For purpose of measurement, the information of SS burst set periodicity and actually transmitted SS/PBCH block is indicated. Therefore, it is better that the information is involved in system information for serving cell measurement and intra/inter-cell measurement. In other words, it is not necessity to define this information within PBCH contents.
Proposal 4: The indication for SS burst set periodicity and actual transmitted SS/PBCH block is not necessity to define in PBCH contents. It is better that the information is involved in measurement related system information.
Payload size
Considering on the decoding performance of PBCH [1], we can assume at most 64 of payload size. 
Proposal 5: The payload size of MIB is at most 64bits.
	Details
	Bit size

	
	For B6GHz
	For A6GHz

	System Frame Number (MSB)
	7
	7

	SS/PBCH block time index (MSB)
	0
	3

	Reference numerology
	[1]
	[1]

	Bandwidth for DL common channel, and SS block position
	[3]
	[2]

	# of OFDM symbols in a Slot
	[1]
	0

	CORESET
(Frequency resource – bandwidth, location)

(Time resource – starting OFDM symbol, Duration)
(UE Monitoring Periodicity, offset, duration)
	About [10]
	About [10]

	Reserved Bit
	[20]
	[20]

	CRS
	16+a
	16+a

	Total
	64
	64


3. Conclusion
In this contribution, we discussed on NR-PBCH contents and payload size. As a conclusion of the discussion, we summarize proposals as follows:

Proposal 1: NR supports that 7 bits for part of SFN is defined in PBCH contents, and 8 states of SFN are implicitly indicated by PBCH scrambling sequence.
Proposal 2: NR supports that maximum 3bits for the indication of SS/PBCH block time index is defined in PBCH contents for frequency range from 6GHz to 52.6GHz. Also, 1bit of half radio frame boundary and LSB 3 bits of SS/PBCH block time index are indicated by PBCH DMRS sequence.
Proposal 3: The quick indication for no corresponding RMSI to the PBCH is not necessity to define in PBCH contents. Instead, other solution without introducing bit field could be considered (e.g. SS block is transmitted at frequency position where is not defined as frequency raster.)
Proposal 4: The indication for SS burst set periodicity and actual transmitted SS/PBCH block is not necessity to define in PBCH contents. It is better that the information is involved in measurement related system information.
Proposal 5: The payload size of MIB is at most 64bits.
	Details
	Bit size

	
	For B6GHz
	For A6GHz

	System Frame Number (MSB)
	7
	7

	SS/PBCH block time index (MSB)
	0
	3

	Reference numerology
	[1]
	[1]

	Bandwidth for DL common channel, and SS block position
	[3]
	[2]

	# of OFDM symbols in a Slot
	[1]
	0

	CORESET
(Frequency resource – bandwidth, location)

(Time resource – starting OFDM symbol, Duration)
(UE Monitoring Periodicity, offset, duration)
	About [10]
	About [10]

	Reserved Bit
	[20]
	[20]

	CRS
	16+a
	16+a

	Total
	64
	64
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