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Introduction
In RAN1 #92BIS meeting the following has been agreed for NR-PBCH [1].
Agreements: (RRC update)
· From RAN1 perspective, the signalling of M in RMSI with parameter frequencyOffsetSSB is not necessary in Rel-15
Agreements:
· Confirm working assumption on signalling tables for indication of cell-defining SSB

Agreements:
· Confirm working assumption on step size X=1 (for cell-defining SSB)
Agreements:
· To adopt the following TP to 38.213, Section 13:





If a UE detects a first SS/PBCH block and determines that a control resource set for Type0-PDCCH common search space is not present, and for  for FR1 or for  for FR2, the UE determines the nearest (in the corresponding frequency direction) global synchronization channel number (GSCN) of a second SS/PBCH block having a control resource set for an associated Type0-PDCCH common search space as .  is the GSCN of the first SS/PBCH block and  is a GSCN offset provided by Table 13-16 for FR1 and Table 13-17 for FR2. 
Agreements:
· To adopt the following TP for 7.4.1.4.1 of 38.211


The UE shall assume the reference-signal sequence  for an SS/PBCH block is defined by



where  is given by clause 5.2. The scrambling sequence generator shall be initialized at the start of each SS/PBCH block occasion with 


where






-	for, ,  is the number of the half-frame in which the PBCH is transmitted in a frame with  for the first half-frame in the frame and  for the second half-frame in the frame, and  is the two least significant bits of the SS/PBCH block index as defined in [5, TS 38.213]




-	for  or ,  and  is the three least significant bits of the SS/PBCH block index as defined in [5, TS 38.213]

with  being the maximum number of SS/PBCH beams in an SS/PBCH period for a particular band as given by [38.104]. 
In RAN1 #92 meeting the following has been agreed. [3] 
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 [Gr - Glow, Gr + Ghigh]
· [bookmark: _Hlk507603557]Signal Glow 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 Ghigh 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

The working assumption in RAN1#92 was [3]:
· 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



Working assumption: 
· Value of X = 1 and is in sync raster step
In RAN1 NR-AH #1801 meeting, the following has been agreed for NR-PBCH [1]:
Agreements (on email between #91 and RAN1-AH4):
· 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.
In RAN1#91 following was agreed [5]
Agreements:
From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerology.
The exact way of signalling the valid search raster point was left for the next meeting. Hence multiple solution for that may be needed. FR1 and FR2 tables needs to be completed. Following were agreed to be used as constrains. 
· 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 
Agreements:
· The value of M (as in 38.101) for sync raster definition (i.e., 0, ±1) for FR1 is informed to UE 
· Up to RAN4 to decide the set of offset values for FR1
· As a working assumption, the indication is in RMSI
· If the minimum distance between adjacent sync rasters is large enough (w.r.t the initial frequency offset tolerance), the indication is no longer necessary
· Send an LS to RAN2 and RAN4 – R1-1801109, which is approved and final LS is in R1-1801182

In this document, we considered and discussed indication of closest second SS/PBCH block and fraudulent use of indication of GSCN.

Consideration for The Closest Second SS/PBCH Block 
In RAN1-92 it was agreed that
 Agreements:
· Signal an offset from a reference GSCN to the closest GSCN that UE should search for cell-defining SSB

And to reflect that change, in the previous meeting following text proposal was agreed. 
UE procedure for monitoring Type0-PDCCH common search space 
-------------------------------------------- Unchanged parts omitted -----------------------------------------





If a UE detects a first SS/PBCH block and determines that a control resource set for Type0-PDCCH common search space is not present, and for  for FR1 or for  for FR2, the UE determines the closest global synchronization channel number (GSCN) of a second SS/PBCH block having a control resource set for an associated Type0-PDCCH common search space as .  is the GSCN of the first SS/PBCH block and  is a GSCN offset provided by Table 13-16 for FR1 and Table 13-17 for FR2. 
----------------------------------------------- End of Text Proposal 38.213------------------------------------------

However, indicating closest GSCN restricts the scope of gNB to indicate a different cell-defining SS/PBCH block. As an example, if more than one cell defining SSB are transmitted, gNB may be flexible, if it was able to indicate the offset GSCN for any of the cell-defining SSBs, in the range. After the initial synchronisation with a cell defining SSB, BWP with RMSI becomes UE’s initial active BWP. The UE receives it’s paging and other information on this BWP in idle mode. If the BWP closest to the non-cell defining SS/PBCH block is crowded with higher number of idle mode UEs, with this restriction, gN may not be able to redirect the UEs to another cell-defining SSB. In ideal scenario, gNB should be able to indicate another offset for another GSCN for cell-defining SSB for the purpose of load balancing.
Proposal 1: UE should be able to be indicated for any cell-defining SSB in the range including the closest cell-defining SSB.

Fraudulent Use of Mechanism
In the previous meeting, it was identified for an issue with the indication of GSCN range having no cell-defining SS/PBCH block [2]. For UE power saving and delay for initial access, this indication is very helpful. However, this indication may cause a risk that UE search on the GSCN range is blocked by adjacent operator by fake or malicious UE. For example, adjacent operator may unintentionally block UE search on another operator’s cell-defining SS/PBCH blocks. A fake or malicious gNB can broadcast a simple MIB that indicates that ‘There are  cell defining SSB and there is no possibility to access in the entire frequency range ’. By doing so, it can block UE access to all bands for targetted operator. This may be seen as barred cell in LTE. It may transmit SS/PBCH blocks with indication of GSCN range, indicating no-cell defining SS/PBCH in whole operator’s band.
Proposal 2: Fraudulent use of mechanism can be investigated for initial access.

Alignment between Cells for Handover 
In some situations, UE may need to know the SFN or half-frame bit of the target cell and, therefore, must read NR-PBCH. For example, it may be required when the PRACH occasion periodicity from PRACH configuration of target cell is larger than 10 ms or for RRM measurements based on CSI-RS because the CSI-RS sequence is initialized by the slot number within a radio frame. However, the UE may also use the SFN of the serving cell if SFN alignment is ensured among the serving and target cells. This may save UE some power.
It was mentioned that to avoid reading the PBCH, the UE can assume SFN and slot alignment among cells on the same carrier frequency in a TDD band for RRM measurement purposes and use the parameter useServingCellTimingForSync in measurement object to ensure validity of it. It was also mentioned that this alignment of SFN among cells can facilitate CSI-RS-based measurements. In particular, the half-frame bit needed to derive the slot number within a radio frame to initialize the CSI-RS sequence can be determined from the detected PDCCH-DMRS in FR1. Typically, asynchronous networks are deployed in FR1 in FDD bands. At the same time, there are TDD bands only in FR2 and no FDD bands. Therefore, to reuse the serving cell’s timing for the target cell and, thus, not to read the half-frame bit from the target cell’s NR-PBCH, it’s proposed that the UE always assumes SFN alignment among cells on the same carrier frequency in TDD bands

Conclusions
In this document, we considered and discussed indication of closest second SS/PBCH block, fraudulent use of indication of GSCN. We have following proposals:  
Proposal 1: UE should be able to be indicated for any cell-defining SSB in the range including the closest cell-defining SSB.
Proposal 2: Fraudulent use of mechanism can be investigated for initial access.
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