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1 [bookmark: _Ref471367327]Introduction
In RAN1#78, a group of specifications were approved for NR, and companies are encouraged to contribute text proposals to maintain these specifications.
2 [bookmark: _Ref178064866]Discussion
L1 generated parameters in PBCH
In RAN1 #91, 8 bits mentioned below are generated by physical layer, so some parameters from higher layer for the parameters mentioned in this agreement needs to be removed.
Agreements:
· Define the 3 MSB of SS/PBCH block index (or 3 reserved bits in FR1), 1 bit half radio frame index, 4 LSB of SFN from the PBCH payload as physical layer generated signals. The rest of the PBCH payload will be provided by upper layers with 80 msec TTI.
[bookmark: _Toc503513561][bookmark: _Toc503513608][bookmark: _Toc503513706][bookmark: _Toc503514241][bookmark: _Toc503552711][bookmark: _Toc503552987][bookmark: _Toc503553245][bookmark: _Toc503556846]Remove all reference higher layer parameters for the parameters that has been agreed to be physical layer generated in specifications.
<Start of Text proposal for 38.213>
[bookmark: _Toc501387518]4.1	Cell search
Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and detects the physical layer Cell ID of that cell. 
A UE receives the following synchronization signals (SS) in order to perform cell search: the primary synchronization signal (PSS) and secondary synchronization signal (SSS) as defined in [4, TS 38.211]. 
A UE shall assume that reception occasions of a physical broadcast channel (PBCH), PSS, and SSS are in consecutive symbols, as defined in [4, TS 38.211], and form a SS/PBCH block. The UE shall assume that SSS and PBCH DM-RS have same EPRE. 
For a half frame with SS/PBCH blocks, the number and first symbol indexes for candidate SS/PBCH blocks are determined according to the subcarrier spacing of SS/PBCH blocks as follows. 
-	Case A - 15 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes of {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.
-	Case B - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies smaller than or equal to 3 GHz, n=0. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1.
-	Case C - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.
-	Case D - 120 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.
-	Case E - 240 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {8, 12, 16, 20, 32, 36, 40, 44} + 56*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8.




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 from higher layer parameter SSB-index-explicit.
 A UE can be configured by parameter SSB-transmitted-SIB1, indexes of SS/PBCH blocks for which the UE shall not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. A UE can also be configured per serving cell, by higher layer parameter SSB-transmitted, indexes of SS/PBCH blocks for which the UE shall not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH blocks. A configuration by SSB-transmitted overrides a configuration by SSB-transmitted-SIB1. A UE can be configured per serving cell by higher layer parameter SSB-timing a periodicity of the half frames for reception of SS/PBCH blocks per serving cell. If the UE is not configured a periodicity of the half frames for receptions of SS/PBCH blocks, the UE shall assume a periodicity of a half frame. A UE shall assume that the periodicity is same for all SS/PBCH blocks in the serving cell.
For initial cell selection, a UE may assume that half frames with SS/PBCH blocks occur with a periodicity of 2 frames.
For a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the PCell, or on the PSCell, of the cell group for the serving cell.
<End of Text proposal for 38.213>
[bookmark: _Hlk503553262]Raster offset for FR1
[bookmark: _GoBack]In case of FR1 it is possible to have an SSB SCS smaller than RMSI SCS, in which case the SSB subcarrier offset requires 5 bits including the 4 bit higher-layer parameter ssb-subcarrierOffset and 1 bit from reserved bits which could be physical layer generated or the one in the MIB.
To avoid different usages for the reserved bit in MIB, the sourcing company proposes to always use one of the L1 generated reserved bit for the purpose of raster offset for FR1.
[bookmark: _Toc503485013][bookmark: _Toc503513560][bookmark: _Toc503513607][bookmark: _Toc503513707][bookmark: _Toc503514242][bookmark: _Toc503552712][bookmark: _Toc503552988][bookmark: _Toc503553246][bookmark: _Toc503556847]Use one of the physical layer generated reserved bit in PBCH for the purpose of raster offset for FR1.
Text proposal for 38.211 is given as below, and text proposal from the sourcing company for 38.212 is in [2].
[bookmark: _Toc500952759]<Start of Text proposal for 38.211>
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 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]  .
Any common resource block partially or fully overlapping with an SS/PBCH block shall be viewed as occupied and not used for transmission of PDSCH or PDCCH. The UE may assume resource elements not used for SS/PBCH transmission but part of a partially overlapping common resource to be set to zero. 
For an SS/PBCH block, the UE shall assume 

-	antenna port ,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,



-	for SS/PBCH block type A, , , and  is expressed in terms of 15 kHz subcarrier spacing, and



-	for SS/PBCH block type B, , , and  is expressed in terms of 60 kHz subcarrier spacing.
The UE may assume that SS/PBCH blocks transmitted with the same block index are quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters. The UE shall not assume quasi co-location for any other SS/PBCH block transmissions.
Table 7.4.3.1-1: Resources within an SS/PBCH block for PSS, SSS, PBCH, and DM-RS for PBCH. 
	Channel or signal
	
OFDM symbol number 
relative to the start of an SS/PBCH block
	
Subcarrier number 
relative to the start of an SS/PBCH block

	PSS
	0
	56, 57, …, 182

	SSS
	2
	56, 57, …, 182

	Set to 0
	0
	0, 1, …, 55, 183, 184, …, 236

	
	2
	48, 49, …, 55, 183, 184, …, 191

	PBCH
	1, 3
	0, 1, …, 239

	
	2
	0, 1, …, 47, 
192, 193, …, 239

	DM-RS for PBCH
	1, 3
	


	
	2
	



<End of Text proposal for 38.211>
Signalling of valid raster point
In the email discussion after RAN1#91 it was decided that for SS/PBCH blocks with no associated RMSI, the lack of RMSI is indicated with the grid offset and the RMSI configuration indicates the cell search raster point of an SS/PBCH block that has associated RMSI, allowing a UE to move directly to the given SS/PBCH block,  saving time and energy,  As shown in [3], with the agreement on grid offset there are 8 and 4 unused signaling values in the grid offset for FR1 and FR2 respectively and combined with the 8 bit RMSI configuration, a total of 2048 and 1024 raster points can be signaled. Note that this is significantly less than the number of raster points in total in NR and a down selection is therefore needed. In [3], the proposal is to pick a number of reference frequencies according to the available signaling values in the grid offset and let the RMSI configuration indicate the raster offset to this frequency. 
In general, an operator would like signaling that allows indication of cell search raster points to the other bands the operator is using. Since the knowledge of frequency bands is RAN4’s domain, it is proposed to consult RAN4 on how to indicate the cell search raster point with associated RMSI.
[bookmark: _Toc503556848]Ask RAN4 guidance on how to signal the cell search raster point with associated RMSI
Conclusion
Based on the discussions in section 2 we propose the following:
Proposal 1	Remove all reference higher layer parameters for the parameters that has been agreed to be physical layer generated in specifications.
Proposal 2	Use one of the physical layer generated reserved bit in PBCH for the purpose of raster offset for FR1.
Proposal 3	Ask RAN4 guidance on how to signal the cell search raster point with associated RMSI

References
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[bookmark: _Ref503555998]R1-1721684, “WF on RMSI presence flag”, Qualcomm
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