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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. 
Indication of cell-defining SS/PBCH block in PBCH
In RAN1 NR adhoc 1801, the following was decided for the indication of cell-defining SS/PBCH block in PBCH:
Regarding signaling the valid search raster:
· No additional signaling entries in the PBCH (for example cellBarred, intraFreqReselection) are to be used to inform the UE of the valid raster 
· The indication is only for the same frequency band
The three initial issues to resolve are:
· Absolute or relative signaling
· Whether for FR1 to include the value of M
· What to indicate if there is no cell defining SS/PBCH block within the range.
It is recommended to make a quick decision is made so that the final signaling scheme can be put together during the week.
From the Thursday online session:
Conclusion:
· The indication of presence of cell-defining SS/PBCH block should be confined within a contiguous spectrum allocation of a same operator in which the SSB is detected.


Agreements:
· Signal an offset from a reference GSCN to the closest GSCN that UE should search for cell-defining SSB
· The reference GSCN is the GSCN that SSB is transmitted (or the middle in the cluster for sub 2.7 GHz)
Agreements:
· Use reserved codeword(s) to indicate that there is no cell-defining SS/PBCH around the reference GSCN () in the range [
· [bookmark: _Hlk507603557]Signal  by multiplication of the step size, X, and 4 MSBs of RMSI-PDCCH-Config corresponding to parameter ssb-subcarrierOffset set to 15 and  (for FR1)
· Signal  by multiplication of the step size, X, and 4 LSBs of RMSI-PDCCH-Config corresponding to parameter ssb-subcarrierOffset set to 15 and  (for FR1)
· FFS: The step size X is either in sync raster step or frequency and may be different for FR1 and FR2

Proposed working assumption:

Use the following tables to signal an offset from a reference GSCN to the closest GSCN that UE should search for cell-defining SSB

Offset table for FR1
	
	SSB-subcarrier-offset
	RMSI-PDCCH-Config
	Offset

	1
	8
	0, 1, …, 255
	1, 2, …, 256

	1
	9
	0, 1, …, 255
	257, 258, …, 512

	1
	10
	0, 1, …, 255
	513, 514, …., 768

	1
	11
	0, 1, …, 255
	-1, -2, …, -256

	1
	12
	0, 1, …, 255
	-257, -258, …, -512

	1
	13
	0, 1, …, 255
	-513, -514, …., -768



Offset table for FR2
	SSB-subcarrier-offset
	RMSI-PDCCH-Config
	Offset

	12
	0, 1, …, 255
	1, 2, …, 256

	13
	0, 1, …, 255
	-1, -2, …, -256



Update of previous agreements:
· Use reserved codeword(s) to indicate that there is no cell-defining SS/PBCH around the reference GSCN () in the range [
· Signal  by multiplication of the step size, X, and 4 MSBs of RMSI-PDCCH-Config corresponding to parameter ssb-subcarrierOffset set to 15 and   (for FR1)
· Signal  by multiplication of the step size, X, and 4 LSBs of RMSI-PDCCH-Config corresponding to parameter ssb-subcarrierOffset set to 15 and   (for FR1)
· FFS: The step size X is either in sync raster step or frequency and may be different for FR1 and FR2

Proposed working assumption: 
· Value of X = 1 and is in sync raster step

[bookmark: _GoBack]Contributions R1-180xxxx and R1-180yyyy can be used by editor as starting point for drafting the associated CR.




Absolute or relative signaling
The support for absolute vs relative signaling are as follows. 
· [bookmark: _Hlk507324157]Signaling is absolute/relative to the frequency band edge
· Supported by: ZTE, Sanechips, CATT, Lenovo, Motorola Mobility, ETRI, LG Electronics, Intel, InterDigital, Nokia, Ericsson
· Signaling is relative to the detected SS/PBCH block
· Supported by: MediaTek, Qualcomm
OPPO and Nokia additionally proposed that the indication should be within a limited frequency range (confined to one operator) and not the full band.
Proposal:
· Agree to absolute signaling of sync raster point within frequency band

Several companies proposed to use additional bits from PBCH to indicate the sync position and possibly also outside the band, but this is not according to the agreement listed above.
Indication of the ±5 kHz offset in FR1
The following views were expressed when it comes to the indication of the additional ±5 kHz raster points for sub 2.7 GHz:
· Yes: CATT, Samsung, ETRI, Intel, Qualcomm, Nokia
· No: MediaTek, Lenovo, Motorola Mobility, LG Electronics, InterDigital
Further offline discussion is needed.
Indication when no cell-defining SS/PBCH block within the range 
There are several proposals on what to indicate if there is no valid SS/PBCH in the band:
· Use one reserved codeword to indicate that there is no information on the presence of cell-defining SS/PBCH
· Supported by: ZTE, Sanechips, OPPO, ETRI, ETRI, LG Electronics, Qualcomm, Ericsson
· Indication last non-cell-defining SS/PBCH block
· Supported by: MediaTek
· Indicate frequency range where there is no SS/PBCH block
· Supported by: Nokia
Proposal:
· Use one reserved codeword to indicate that there is no information on the presence of cell-defining SS/PBCH
Higher layer parameter SSB-index-explicit in 36.213
Ericsson brought up that after moving the SSB index from the MIB to L1 and 38.212, the higher layer parameter SSB-index-explicit should be removed. 
Proposal:
· Agreed to the TP to section 4.1 of 38.213 below.

<Start of Text proposal for section 4.1 of 38.213>





The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to . A UE shall determine the 2 LSB bits, for , or the 3 LSB bits, for , of a SS/PBCH block index per half frame from a one-to-one mapping with an index of the DM-RS sequence transmitted in the PBCH. For , the UE shall determine the 3 MSB bits of the SS/PBCH block index per half frame by  in the PBCH payload as defined in Subclause 7.1.1 of [4, TS 38.212].
<End of Text proposal for 38.213>

Other
These are issues typically raised by single companies. Each if these should be discussed to understand the need for including them in the specifications at this point.
Scrambling sequence of NR-PBCH

ZTE raised the issue of needing to specify the mapping from bit values on PBCH to the integer value of .

Feature lead comment: 3GPP has a common mapping from integers to bits and vice versa, hence no additional specification is needed for 

Appendix: Contributions used as basis for the summary
Additionally. some companies’ views have been taken from contributions in AI 7.1.1.
	R1-1801328
	Remaining details of NR PBCH design
	Huawei, HiSilicon

	R1-1801405
	Remaining details of NR-PBCH Design
	ZTE, Sanechips

	R1-1801507
	Remaining aspects on NR-PBCH
	vivo

	R1-1801641
	Remaining issues for NR-PBCH
	MediaTek Inc.

	R1-1801708
	Remaining Issues on NR PBCH
	CATT

	R1-1801821
	Remaining details on NR-PBCH
	Lenovo, Motorola Mobility

	R1-1801946
	Corrections on NR-PBCH
	Samsung

	R1-1802134
	Discussion on synchronization raster indication
	Guangdong OPPO Mobile Telecom

	R1-1802141
	Indication of cell-defining SS/PBCH block in PBCH
	ETRI

	R1-1802188
	Remaining Details on PBCH design and contents
	LG Electronics

	R1-1802382
	Remaining details of NR-PBCH
	Intel Corporation

	R1-1802461
	Remaining issues on NR-PBCH
	NTT DOCOMO, INC.

	R1-1802614
	Remaining Details on NR-PBCH 
	InterDigital, Inc.

	R1-1802810
	Remaining details on NR-PBCH
	Qualcomm Incorporated

	R1-1802890
	Remaining details related to SS/PBCH block
	Nokia, Nokia Shanghai Bell

	R1-1802892
	On indication of valid locations of SS/PBCH with RMSI
	Nokia, Nokia Shanghai Bell

	R1-1802941
	Remaining details of PBCH
	Ericsson
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