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1. Introduction
In this paper, we provided the analysis and discussion on the following issues:
· OFDM symbol generation
· Reusing RMSI CORESET configuration for indicating SSB location.
Besides, the text proposals for correction of the existing spec is presented for discussion and decision in Section 3.
2. Discussion
2.1. OFDM symbol generation 
In the RAN1#91 meeting and offline email discussion, the issue about OFDM symbol generation has been raised in [1] with the following options for discussion:
	Option 1:
· gNB pre-compensates phase of OFDM symbols of SS/PBCH using center frequency of SS/PBCH
· gNB pre-compensates phase of OFDM symbols of RMSI PDCCH and PDSCH using center frequency of SS/PBCH
· For all other signals/channels, Gnb does not pre-compensate phase
· Note: UE will utilize channel bandwidth and k0 signalling in RMSI for any needed compensation
Option 2:
· gNB pre-compensates phase of OFDM symbols of SS/PBCH using center frequency of SS/PBCH
· gNB pre-compensates phase of OFDM symbols of RMSI PDCCH and PDSCH using center frequency of RMSI CORESET
· For all other signals/channels, gNB does not pre-compensate phase.
· Note: UE will utilize channel bandwidth and k0 signaling in RMSI for any needed compensation
Option 3:
· gNB pre-compensates all OFDM symbols using center frequency of its own center frequency



In general, both option 1 and option 2 will require phase compensation according to the transmitted/received signals at both gNB side and UE side. Especially with different BWP configuration for different UEs, it is difficult for gNB to have a unified symbol generation. Besides, both of them will require the additional signaling to provide the information for any needed phase compensation.
For option 3, the symbol generation can be unified regardless of the signals from the gNB perspective. From UE perspective, it can do the phase compensation based on the Rx center frequency without dependency on the Tx center frequency of the individual signals, which is also simpler for implementation. 
Proposal 1: OFDM symbol is generated based on option 3.  

2.2. Reusing RMSI CORESET configuration for indicating SSB location
It has been agreed by email discussion that RMSI CORESET information can be reused to indicate the valid SSB location as extracted below:
	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.



In general, it is useful to indicate the next sync raster that UE should search. Here some details should be considered in the design:
Case 1: No valid cell-defining SS block within the frequency range. 
In this case, one entry in the table should be introduced to indicate there is no valid SS block within the range. And UE can do the cell search out of the range.
Case 2: Multiple valid cell-defining SS block within the frequency range.
In this case, gNB should indicate the closest one to UE in the ascending order of the frequency. In case of failure to find the directed SS block due to poor channel conditions, UE will continue the cell search from the frequency of the directed SS block upwards.
Proposal 2: One entry is introduced to indicate there is no valid cell-defining SS block in the range.
Proposal 3: The closet cell-defining SS block in the ascending order of the frequency is indicated to UE. 

3. Text Proposals for Correction to TS38.211


Proposal 4:  in 7.4.3.1 of TS 38.211 is conflicting with the usage in 5.3 of TS38.211.  Another term should be used to avoid any confusing. 
------------------------------------- Begin of Text Proposal for Section 7.4.3.1 in TS38.211 ------------------------------
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 contained in the higher layer parameter SSB-subcarrier-offset, where  is obtained from the higher-layer parameter offset-ref-low-scs-ref-PRB.
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.
------------------------------------- End of Text Proposal for  7.4.3.1 in TS38.211------------------------------

Proposal 5: Correction on the ending index from 236 to 239 about “Set to 0” in symbol #0.
------------------------------------- Begin of Text Proposal for Section 7.4.3.1 in TS38.211 ------------------------------
[bookmark: _Toc500952759]7.4.3.1	Time-frequency structure of an SS/PBCH block
…
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, …, 239236

	
	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  7.4.3.1 in TS38.211------------------------------

Proposal 6: Removing power scaling factor part for PSS/SSS/PBCH data/PBCH DMRS in TS38.211 and adding o UE assumption about the same EPRE between PBCH-DMRS and PBCH data in TS38.213.

------------------------------------- Begin of Text Proposal for Section 7.4.3.1 in TS38.211 ------------------------------
[bookmark: _Toc500952760]…
7.4.3.1.1	Mapping of PSS within an SS/PBCH block






The UE shall assume the sequence of symbols constituting the primary synchronization signal to be scaled by a factor  to conform to the PSS power allocation specified in [5, TS 38.213] and mapped to resource elements  in increasing order of  where  and  are given by Table 7.4.3.1-1 and represent the frequency and time indices, respectively, within one SS/PBCH block.
[bookmark: _Toc500952761]7.4.3.1.2	Mapping of SSS within an SS/PBCH block






The UE shall assume the sequence of symbols  constituting the secondary synchronization signal to be scaled by a factor  and mapped to resource elements  in increasing order of  where  and  are given by Table 7.4.3.1-1 and represent the frequency and time indices, respectively, within one SS/PBCH block.
[bookmark: _Toc500952762]7.4.3.1.3	Mapping of PBCH and DM-RS within an SS/PBCH block




The UE shall assume the sequence of complex-valued symbols  constituting the physical broadcast channel to be scaled by a factor  to conform to the PBCH power allocation specified in [5, TS 38.213] and mapped in sequence starting with  to resource elements  which meet all the following criteria:
-	they are not used for PBCH demodulation reference signals





The mapping to resource elements  not reserved for PBCH DM-RS shall be in increasing order of first the index  and then the index , where  and  represent the frequency and time indices, respectively, within one SS/PBCH block and are given by Table 7.4.3.1-1.








The UE shall assume the sequence of complex-valued symbols  constituting the demodulation reference signals for the SS/PBCH block to be scaled by a factor of  to conform to the PBCH power allocation specified in [5, TS 38.213] and mapped to resource elements  in increasing order of first  and then  where  and  are given by Table 7.4.3.1-1 with  and represent the frequency and time indices, respectively, within one SS/PBCH block.
…
------------------------------------- End of Text Proposal for  7.4.3.1 in TS38.211------------------------------

------------------------------------- Begin of Text Proposal for Section 4.1 in TS38.213 ------------------------------
[bookmark: _Toc501054859]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 and PBCH data have same EPRE. 
…
------------------------------------- End of Text Proposal for  4.1 in TS38.213------------------------------

Proposal 7: Replace “RMSI” to “SIB1” in TS38.211 according to TS38.331.

------------------------------------- Begin of Text Proposal in TS38.211 ------------------------------
[bookmark: _Toc500952723]7.3.2.2	Control-resource set (CORESET)
…


where  is given by the higher-layer parameter CORESET-interleaver-size and where


-	 is a function of for a PDCCH transmitted in a CORESET configured by the PBCH or RMSI SIB1 

-	 is a function of the higher-layer parameter CORESET-shift-index.
…

[bookmark: _Toc500952735]7.4.1.1.2		Mapping to physical resources
…

The reference point for  is 
-	for PDSCH transmission carrying RMSI SIB1, subcarrier 0 of the lowest-numbered common resource block in the CORESET configured by the PBCH
…
[bookmark: _Toc500952741]7.4.1.3.2	Mapping to physical resources
…

The reference point for  is 
-	subcarrier 0 of the lowest-numbered common resource block in the CORESET if the CORESET is configured by the PBCH or RMSISIB1,
-	subcarrier 0 in common resource block 0 otherwise
…
------------------------------------- End of Text Proposal in TS38.211------------------------------

Proposal 8: Adding “block” missing in “SS/PBCH index” and replacing “beams” to “blocks” in 7.4.1.4.1 in TS38.211.

[bookmark: _Toc500952743]------------------------------------- Begin of Text Proposal for Section 7.4.1.4.1 in TS38.211 ------------------------------
7.4.1.4.1	Sequence generation

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 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 blocks beams in an SS/PBCH period for a particular band as given by [38.104]. 
------------------------------------- End of Text Proposal for Section 7.4.1.4.1 in TS38.211 ------------------------------


Proposal 9: Table is added for mapping between 2 or 3 LSB bits to , similar to the table in 38.212 for the first PBCH data scrambling.

------------------------------------- Begin of Text Proposal for Section 7.3.3.1 in TS38.211 ------------------------------
[bookmark: _Toc500952728]7.3.3.1	Scrambling



The UE shall assume the block of bits, where  is the number of bits transmitted on the physical broadcast channel, are scrambled prior to modulation, resulting in a block of scrambled bits according to




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


-	for ,  is the two least significant bits of the SS/PBCH block index



-	for  or ,  is the three least significant bits of the SS/PBCH block index

with  being the maximum number of SS/PBCH blocks in an SS/PBCH period for a particular band as given by [38.104].

Table 7.3.3.1-1: Value of  for PBCH scrambling
	(3rd LSB Index, 2nd LSB Index, 1st LSB Index) 
	
Value of 

	(0, 0, 0)
	0

	(0, 0, 1)
	1

	(0, 1, 0)
	2

	(0, 1, 1)
	3

	(1, 0, 0)
	4

	(1, 0, 1)
	5

	(1, 1, 0)
	6

	(1, 1, 1)
	7



------------------------------------- End of Text Proposal for Section 7.3.3.1 in TS38.211 ------------------------------

4. Conclusion
In summary, we have the following proposals for the remaining issues:
Proposal 1: OFDM symbol is generated based on option 3.  
Proposal 2: One entry is introduced to indicate there is no valid cell-defining SS block in the range.
Proposal 3: The closet cell-defining SS block in the ascending order of the frequency is indicated to UE. 
And the following corrections to 38.211 about SS block are presented for discussion and decision:


Proposal 4:  in 7.4.3.1 of TS 38.211 is conflicting with the usage in 5.3 of TS38.211.  Another term should be used to avoid any confusing. 
Proposal 5: Correction on the ending index from 236 to 239 about “Set to 0” in symbol #0.
Proposal 6: Removing power scaling factor part for PSS/SSS/PBCH data/PBCH DMRS in TS38.211 and adding o UE assumption about the same EPRE between PBCH-DMRS and PBCH data in TS38.213.
Proposal 7: Replace “RMSI” to “SIB1” in TS38.211 according to TS38.331.
Proposal 8: Adding “block” missing in “SS/PBCH index” and replacing “beams” to “blocks” in 7.4.1.4.1 in TS38.211.

Proposal 9: Table is added for mapping between 2 or 3 LSB bits to , similar to the table in 38.212 for the first PBCH data scrambling.

Table 7.3.3.1-1: Value of  for PBCH scrambling
	(3rd LSB Index, 2nd LSB Index, 1st LSB Index) 
	
Value of 

	(0, 0, 0)
	0

	(0, 0, 1)
	1

	(0, 1, 0)
	2

	(0, 1, 1)
	3

	(1, 0, 0)
	4

	(1, 0, 1)
	5

	(1, 1, 0)
	6

	(1, 1, 1)
	7
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