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Introduction
This is the summary for the 7.1.2.1 providing a summary of the topics being discussed on the remaining details on NR-PBCH based on the views expressed by companies in the contributions listed in the appendix. 
NR-PBCH payload

Number of information bits

Not all companies provided a total payload size, but most companies proposed payload sizes of either 48, 56 or in the order of 64 bits:
· 48 bits
· NTT DOCOMO(below 6 GHz), 
· 56 bits 
· NTT DOCOMO(above 6 GHz), Samsung, Ericsson, Nokia, Qualcomm, vivo, CATT 
· 64+ bits:
· Samsung, LG Electronics, Huawei, HiSilicon(61+x), 
Number of CRC bits

Proposals for 19, 21 or 24 bits where the argument for the latter is to avoid different CRC design for PBCH than for PDCCH. 
· 19 bits
· Huawei, HiSilicon, vivo, Samsung, NTT DOCOMO, Qualcomm, Ericsson
· 21 bits
· LG Electronics
· 24 bits
· Samsung, Nokia
The final decision can be made by the channel coding session where the input from the initial access session is the impact of the decision on the total payload.
SFN
Most companies prefer 10 bits for SFN in the PBCH payload:
· 10 bits
· Huawei, HiSilicon, vivo, LG Electronics, NTT DOCOMO, Qualcomm, Nokia, Ericsson
· 8 bits with 2 LSB implicitly indicated
· CATT

PRB grid offset
The companies indicating a view all propose 4 bits to indicate PRB grid offset:
· Huawei, HiSilicon, vivo, NTT DOCOMO, Qualcomm, Nokia, Ericsson
[bookmark: _Hlk495091174]RMSI/CORESET/BWP configuration
As discussed in R1-1716837, the RMSI configuration includes all information needed to receive the PDCCH and PDSCH for RMSI including any RMSI presence flag, RMSI/MSG2/4 SCS, possible QCL indication, and indication of initial active bandwidth part.
It is suggested that the discussion on the CORESET and RMSI scheduling(periodicity, FDM/TDM, slot/mini-slot) is done in the RMSI agenda item.
Initial active bandwidth part
The need for the UE to know the initial bandwidth part in addition to the location of the CORSET should be discussed:
· Is the initial active bandwidth part signaled separately or given by the CORESET.
Here it is assumed that the initial active bandwidth part is the RF bandwidth, center frequency and width, the UE uses initially.
RMSI numerology
For the signaling of the RMSI and subsequent numerology, RAN4 has agreed that for sub-6, 15 and 30 kHz are mandatory SCS while 60 kHz is optional for the UE. For above-6, 60 and 120 kHz SCS are mandatory. Since only mandatory SCS can be used for common channels, it is proposed that:
· A single bit is used for indicating the numerology for RMSI, Msg.2/4 for initial access and broadcasted OSI
Quick identification that there is no RMSI
Discuss the following alternatives:
· Explicit bit for indication
· Indicated using one RMSI configuration
· No explicit indication, SSBs with no RMSI are not on the cell search grid

Joint coding of RMSI configuration
[bookmark: _GoBack]It was raised that joint encoding of the RMSI configuration would save some signaling. 
Other information
Other information being discussed included:
· Tracking reference signals

Half frame indication 
Most companies prefer to indicate the half frame at least in the PBCH payload:
· Supported by:  Huawei, HiSilicon, Intel, vivo, Samsung, Fujitsu, CATT, NTT DOCOMO, MediaTek, Qualcomm, Nokia, Ericsson
Some companies want to fix the position of the SS blocks to the first half frame of a radio frame: 
· Yes: ZTE, Sanechips, Fujitsu, LG Electronics, 
· No: NEC
Some companies want to indicate implicitly the half frame in the DMRS sequence or by other methods to avoid reading of PBCH:
· Supported by: ZTE, Sanechips, LG Electronics, ITL
The proposed ways of indicating the half-frame implicitly are:
1. 16 different PBCH DMRS sequences (ZTE, Sanechips, LG Electronics, ITL)
2. Polarity inversion both PBCH OFDM symbols in the 2nd half frame(LG Electronics, Qualcomm)
3. Polarity inversion both SSS symbols in the 2nd half frame(Qualcomm)
4. For max L=4, half frame indication is signaled as part of PBCH DMRS (Nokia, NTT DOCOMO)

PBCH DMRS initialization
All companies propose initialization based on cell ID and the 3 LSB of as agreed. In addition, the companies favoring DMRS indication of half-frame add that to the initialization. 
Sequences proposed are listed in the table:
	Company
	Sequence initialization

	Huawei, HiSilicon
	 with  

	Intel
	


	Samsung
	

	LG Electronics
	
(no HFI)

 (with HFI)

	NTT DOCOMO
	Select between options:
1. NR cell ID and part of SS block index are associated only with 
2. NR cell ID and part of SS block index are associated only with 

	ITL
	


	Qualcomm
	 

	Ericsson
	




Power Offset SSS to PBCH DMRS
In the NR adhoc#3 it was agreed to to down-select between 0 or 3 dB offset and consider if the the same or different offsets are selected for sub-6 GHz vs. mmw.
The two alternatives are supported by:
· Alt 1: 0 dB offset
· NTT DOCOMO, Ericsson
· Alt 2: 3 dB offset
· Intel(Assuming current bandwidths), Samsung, MediaTek, Nokia

No company indicated having different offset for different frequencies. Additionally, it should be discussed if the unused resources in the PSS/SSS symbols spanned by the 24 PRB PBCH can be used for other purposes or are not used.

PBCH scrambling initialization
PBCH 1st scrambling initialization
It was already agreed that the initialization is based on cell ID. Should be clarified that this means:

PBCH 2nd scrambling initialization
The two alternatives agreed to be considered were:
1. initialization based on cell ID only and is identical in SS/PBCH blocks
· Huawei, HiSilicon, vivo, Qualcomm, Nokia
2. initialization based on both cell ID and 3 LSB of SS/PBCH block index
· ZTE, Sanechips, Samsung, Sequans, NTT DOCOMO, MediaTek, ITL, InterDigital, Ericsson


Appendix: Contributions used as basis for the summary
	R1-1717031
	Remaining details of NR-PBCH Design
	ZTE, Sanechips

	R1-1717049
	Remaining issues in PBCH
	Huawei, HiSilicon

	R1-1717218
	On half-frame indication
	NEC

	R1-1717354
	Remaining Details of NR PBCH
	Intel Corporation

	R1-1717460
	Remaining aspects on NR-PBCH contents and payload
	vivo

	R1-1717577
	Remaining details on NR-PBCH
	Samsung

	R1-1717714
	On half-radio frame indication
	Fujitsu

	R1-1717728
	Scrambling sequence design for PBCH
	Sequans Communications

	R1-1717798
	Remaining details on NR-PBCH
	CATT

	R1-1717926
	Remaining Details on PBCH design and contents
	LG Electronics

	R1-1718180
	Discussion on remaining details on NR-PBCH and PBCH-DMRS
	NTT DOCOMO, INC.

	R1-1718329
	Remaining details on PBCH-DMRS/data scrambling and PBCH contents
	MediaTek Inc.

	R1-1718464
	On remaining details of NR-PBCH design
	ITL

	R1-1718473
	On Remaining Issues for NR-PBCH 
	InterDigital, Inc.

	R1-1718527
	Remaining details on NR-PBCH
	Qualcomm Incorporated

	R1-1718612
	Remaining details on NR-PBCH
	Nokia, Nokia Shanghai Bell

	R1-1718711
	Remaining details on NR-PBCH
	Ericsson
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