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Half-frame indication

Discussion on half-frame indication offline discussion Tuesday evening:
Proposals:
· The half-frame is indicated by an explicit bit in the NR-PBCH payload
· If the UE is not required to read the neighbour cell PBCH for handover purposes, PRACH configurations with resource periodicity larger than 5 ms are only applicable to cells that are synchronized within ¼ of a radio frame
· FFS: Additional indication via PBCH DRMS
Objected by: LGE, Sequans

Alternative proposal:
· The half-frame is indicated by scrambling of the PBCH DMRS
Objected by: MediaTek, Huawei, HiSilicon, Qualcomm, Intel, CATT, 

The following proposal can be discussed in the main session:
· For 5 ms SS/PBCH block periodicity
· The half-frame is indicated by an explicit bit in the NR-PBCH payload
·  For 10 ms and higher SS/PBCH block periodicity
· The SS/PBCH blocks are transmitted in the first half-frame of a frame 
· FFS: Use of half-frame bit in PBCH

DMRS initialization 

Working assumption of DMRS was confirmed. Remaining issue is the initialization of the sequence.
Proposal: 
If  half frame indication is in PBCH, DMRS is initialized with
· Cell-ID + 3 LSB of SS/PBCH block index
· 


If  half frame indication is in PBCH DMRS, DMRS is initialized with
· Cell-ID + 3 LSB of SS/PBCH block index + half frame index
· 


PBCH scrambling codes
It was agreed in the last meeting to have a 1st scrambling where initialization based on Cell ID and a part of SFN. Proposal:
· The 1st PBCH scrambling is a Gold sequence initialized by cell ID. The 2nd and 3rd LSBs of SFN are used for determining a sequential non-overlapping portion of the sequence.
· Generate a Gold sequence of length 4M where M is the number of bits to be scrambled
· Partition the generated sequence into 4 non-overlapping portions

In the last meeting, it was left FFS whether or not a 2nd scrambling, with initialization based on cell ID only, is applied to encoded PBCH bits in a SS/PBCH block. 

Proposal:
· [bookmark: _GoBack]Agree to 2nd scrambling with initialization based on cell ID only and is the identical in SS/PBHC blocks

Proposal for sequence:
· Gold sequence generation is identical to LTE PN sequence generation.
· Note that RAN1 may revisit the PN generator for PBCH scrambling if NR supports different PN generator for other usages.

Power offset SSS to PBCH DMRS
RAN1 has agreed that the offset is fixed in the specifications. Consider:
· Alt 1: 0 dB offset
· Alt 2: 3 dB offset 

PBCH Content
Agree on the following content and bit sizes from the table below. If additional fields are agreed to be included later, the needed bits are taken from the reserved bits.

	Information
	Number of bits
	Comment

	SFN
	10
	

	RMSI configuration
	[8]
	Includes all information needed to receive the PDCCH and PDSCH for RMSI including RMSI presence flag, RMSI/MSG2/4 SCS, possible QCL indication, and indication of initial active bandwidth part(if needed). 8 bits is the target with exact number of bits to be confirmed.

	SS block time index
	3
	Only present for above 6 GHz

	Half frame indication
	
	Inclusion depends on agreement

	“CellBarred” flag
	1
	

	1st PDSCH DMRS position
	1
	Working assumption

	PRB grid offset
	4
	

	Reserved bits
	[13] (sub 6 GHz)
[10] (above 6 GHz)
	· There will be at least 4 reserved bits. 
· In addition, reserved bits are added to achieve byte alignment.
· Any additional agreed fields will reduce the number of reserved bits

	CRC
	[19]
	Discuss if PBCH CRC should be PBCH-specific or aligned with PDCCH.

	Total including CRC
	56
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