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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 the email discussion after RAN1#91 it was decided that for SS/PBCH block with no associated RMSI the remaining signaling points in the PRB grid offset and RMSI configuration can be used to indicate a cell search raster point that contains a cell defining SS/PBCH block:
Agreements:
· For an SSB on the sync raster, the indication of no associated RMSI is done using reserved value(s) in SSB-subcarrier-offset. If no RMSI present, RMSI-PDCCH-Config is  used to signal the next sync raster that UE should search for  cell-defining SSB.
The exact way of signaling the valid search raster point was left for the next meeting.
Many companies have proposals on how to signal the raster points. To reach a decision, the following questions should be addressed to come to an agreement:
· Should additional signaling entries in the PBCH (for example cellBarred, intraFreqReselection) be used to inform the UE of the valid raster point?
· Is the indication for the same frequency band or can raster point in other frequency bands be indicated?
· For FR1, should it be possible to signal also the possible ±5 kHz offset to the 100 kHz raster?
Companies are encouraged to give answers to these questions.
Conclusion in online session:
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 

Based on the online agreement, discuss the following:
· What are the bandwidth ranges that should be indicated for FR1 and FR2?
· Should the ±5 kHz offset be indicated in FR1?

Text proposals for specifications
In this section the proposals for changes to specifications are listed. Pure editorial changes are not listed as those can be raised with editors directly.
[bookmark: _Hlk504340353]TPs already addressed
The following TPs have already been addressed by the editors in the latest drafts:
· 
38.211: Definition of for PBCH DMRS initialization
Half-frame numbering in PBCH DMRS initialization

ZTE, Sanechips raise the issue that for the half-frame-numbering is missing 
Proposal to agree the following TP to 38.211, section 7.4.1.4.1:
· 




for ,  is the number of the half-frame in which the PBCH is transmitted in  frame ,and  in the first half-frame, in the second half-frame, and  is the two least significant bits of the SS/PBCH index as defined in [5]
PBCH payload generation in 38.212
Several companies point out that the payload generation for the PBCH, the statement that it is the 3 LSB of the SS/PBCH block index that is included in the payload, while it is really the 3 MSB.
Proposal to agree the following change to section 7.1.1 of 38.212:
· 
 are the 4th3rd, 5th2nd, and 6th 1st LSB bit of SS/PBCH block index, respectively.
How to capture 4 or 5 bit grid offset for FR2 and FR1
Several companies raised this issue. Currently, RRC specification has 4 bits only in MIB.
The following options can be considered:
1. Keep 4 bits in MIB. The 5th bit need in FR1 is taken from one the 3 reserved bits in 38.212. 38.211 combines the two signaling values for FR1.
2. Change the MIB definition in to have 5 bits for FR1 and 4 bits for FR2. This makes the MIB payload frequency dependent. Problematic if RAN2 assumes padding to byte alignment for MIB.
Conclusion in online session:
· Further offline discussion on the complete tables regarding the grid offset for FR1 and FR2
· No change of the 4-bit as per RRC by using some existing reserved/spare bit
· After the table is completed, consider sending (to be checked offline) an LS to RAN2 to inform the number of spare bits for FR1/FR2

Based on the online conclusion it is proposed to agree the TP to 38.211 and 38.212 below.
<<<< text proposal 38.211 start >>>>
7.4.3.1	Time-frequency structure of an SS/PBCH block
In the time domain, an SS/PBCH block consists of 4 OFDM symbols, numbered in increasing order from 0 to 3 within the SS/PBCH block, where PSS, SSS, and PBCH with associated DM-RS occupy different symbols as given by Table 7.4.3.1-1. 







In the frequency domain, an SS/PBCH block consists of 240 contiguous subcarriers with the subcarriers numbered in increasing order from 0 to 239 within the SS/PBCH block. The quantities  and  represent the frequency and time indices, respectively, within one SS/PBCH block. The UE may assume resource elements denoted as 'Set to 0' in Table 7.4.3.1-1 are set to zero. Subcarrier 0 in an SS/PBCH block corresponds to subcarrier  in common resource block , where  is obtained from the higher-layer parameter offset-ref-low-scs-ref-PRB and where the 4 LSB of  is given by higher-layer parameter ssb-subcarrierOffset in MIB and for SS/PBCH block type A the MSB of  is given by [image: cid:image002.png@01D38ADE.E1A89150]in the PBCH payload as defined in Subclause 7.1.1 of [4, TS 38.212]  .
<<<< text proposal 38.211 end >>>>

<<<< text proposal 38.212 start >>>>
7.1.1	PBCH payload generation



Denote the bits in a transport block delivered to layer 1 by , where  is the payload size generated by higher layers. The lowest order information bit  is mapped to the most significant bit of the transport block as defined in Subclause [6.1.4] x.x of [8, TS 38.321].

Generate the following additional timing related PBCH payload bits , where:

-	 are the 4th , 3rd, 2nd, and 1st LSB of SFN, respectively;


-	 is the half radio frame bit ;
-	If L=64 
· 
-   are the 4th3rd, 5th2nd, and 6th 1st LSB bit of SS/PBCH block index, respectively.
Else
      -  [image: ]is the MSB of [image: ]as defined in Subclause 7.4.3.1 of [4, TS 38.211] 
      -  [image: ]are reserved
	End if
<<<< text proposal 38.212 end >>>>

PBCH contents for SS/PBCH blocks within a half frame
Sony stated that the agreement that a UE shall assume that PBCH contents, except the SS/PBCH block index, are the same for all SS/PBCH blocks within a half frame for the same centre frequency has not been captured and propose to add this to 38.213 section 4.1.
Note that the 38.212 states that a TB on the PBCH arrives from higher layer every 80, hence the MIB only changes every 80 ms.
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.
NR-PBCH extension for future usage
Vivo proposes reserving bits in PBCH for future extension of PBCH. However, the future extension of the PBCH is better discussed in RAN2.
Signaling of PSD offset between SSB and PDCCH
Qualcomm proposes to signal the PSD offset between SSB and PDCCH in RMSI and that this offset is no larger than 6dB.
Appendix: Contributions used as basis for the summary
Additionally. some companies’ views have been taken from contributions in AI 7.1.1.
	R1-1800079
	Remaining details of NR-PBCH Design
	ZTE, Sanechips

	R1-1800173
	Remaining aspects on NR-PBCH
	Vivo

	R1-1800274
	Remaining issues of NR-PBCH
	Spreadtrum Communications

	R1-1800297
	Remaining details of NR PBCH
	Intel Corporation

	R1-1800350
	Remaining Details on PBCH design and contents
	LG Electronics

	R1-1800400
	Correction on the initialization of PBCH DMRS
	Lenovo, Motorola Mobility

	R1-1800413
	Corrections on NR-PBCH
	Samsung

	R1-1800508
	Text proposal on synchronization raster indication
	Guangdong OPPO Mobile Telecom.

	R1-1800509
	Text proposal on PBCH
	Guangdong OPPO Mobile Telecom.

	R1-1800596
	Text proposal on PBCH contents
	Sony

	R1-1800650
	Remaining issues on NR-PBCH
	NTT DOCOMO, INC.

	R1-1800803
	Remaining details on NR-PBCH
	Nokia, Nokia Shanghai Bell

	R1-1800847
	Remaining details on NR-PBCH
	Qualcomm Incorporated

	R1-1800893
	Remaining details on NR-PBCH
	Ericsson

	R1-1800998
(R1-1800228)
	On Remaining Issues on NR PBCH
	CATT
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