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1.	Introduction
During RAN4#93, interested companies defined the new NR-U BS RX simulation assumptions needed for input towards new FRC(s) to be defined.  The FRC parameters will differ for NR-U compared to NR due to interleaving aspects for NR-U compared to that of NR.  
2.	Discussion
During deeper inspection of the FRC parameters agreed in [1] some discoveries of inaccuracies arose.  The following are a list of FRCs for the support of 60 kHz SCS:
· FRC-A1-12
· FRC-A1-15
· FRC-A1-18
· FRC-A1-20
· FRC-A1-22
· FRC-A2-9
· FRC-A2-12
· FRC-A2-15
· FRC-A2-17
· FRC-A2-19

As there is no support for interlace in TS 38.211, it would not be necessary to have specific NR-U FRCs for 60 kHz SCS.
Proposal 1: No support for interlacing for NR-U for 60 kHz SCS.  Remove above listed FRCs. 
This would mean that additional receiver requirements which consider interlacing would not be needed.  However, how this would affect the BS RF receiver requirements would still need to be discussed.  One approach is that no specific NR-U receiver requirements would be applied and for 60 kHz.
It can also be observed that the number of resource block interlaces are fixed values dependent upon subcarrier spacing.  In which case, the current formulation of interlacing does not align with TS 38.211.






TS 38.211 Release 16 exert:
	4.4.4.6            Interlaced resource blocks
Multiple interlaces of resource blocks are defined where interlace  consists of common resource blocks , with  being the number of interlaces given by Table 4.4.4.6-1. The relation between the interlaced resource block  in bandwidth part  and interlace  and the common resource block  is given by

where  is the common resource block where bandwidth part starts relative to common resource block 0. When there is no risk for confusion the index  may be dropped.

Table 4.4.4.6-1: The number of resource block interlaces.
	
	

	0
	10

	1
	5







The following is an example of these updates.  
Proposal 2: Align FRC interlacing design according to TS 38.211 
The following two tables have the following changes added upon the existing agreed tables.  These tables in the Annex help to determine the parameters for simulations to generate SNR operating point of 95% throughput.  
[bookmark: _GoBack]The current proposed values are to illustrate the changes to FRC parameters.  Currently due to the nature of the interlace for large bandwidths this leaves some interlace parameters overlapping in nature.  A few options exist to address this issue.  First, to leave the overlapping interlacing as a parameters.  Second, to have separate interlace configurations in the notes that is bandwidth dependent.  Third, ensure non-overlapping interlacing parameters.
Table 1. FRC parameters for NR-U reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation, in-channel selectivity [based on WF R4-1916162]
	Reference channel
	G-FR1-A1-10
	G-FR1-A1-11
	G-FR1-A1-12
	G-FR1-A1-13
	G-FR1-A1-14
	G-FR1-A1-15
	G-FR1-A1-16
	G-FR1-A1-17
	G-FR1-A1-18

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	10
	10
	6
	10
	10
	10
	20
	10
	10

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	888
	888
	528
	888
	888
	888
	1736
	888
	888

	Transport block CRC (bits)
	16
	16
	16
	16
	16
	16
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	904
	904
	544
	904
	904
	904
	1752
	904
	904

	Total number of bits per slot
	2880
	2880
	1728
	2880
	2880
	2880
	 5760
	2880
	2880

	Total symbols per slot
	1440
	1440
	1728
	1440
	1440
	1440
	2880
	1440
	1440

	

NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1, UL-DMRS-add-pos = 1 with = 2, = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity and in-channel selectivity

NOTE 3:	Code block size including CRC (bits) equals to  in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 4:	For reference channel A1-10, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+5, N+10, N+20, N+30,.. N+405 where N={0,1,2,3,4,5,6}.  
NOTE 5:	For reference channel A1-11, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+52, N+10, N+15..., N+18 where N={0,1,2,3,4,5}.
NOTE 6:	For reference channel A1-12, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+2,..N+10 where N={0}
NOTE 7:	For reference channel A1-13, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index  N, N+10,N+20,..N+90 where N={0,1,2,3,...,15}.
NOTE 8:	For reference channel A1-14, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={0,1,2,3,4,5}.
NOTE 9:	For reference channel A1-15, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={0,1,2,..,6}.
NOTE 10:	For reference channel A1-16, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index  N,N+10,N+20,...,N+200190 where N={0,1,2,3,4,...,25}.
NOTE 11:	For reference channel A1-17, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+5, N+10, ...,N+9100 where N={0,1,2,3,4,...,15}.
NOTE 12:	For reference channel A1-18, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index  N,N+5,N+10,..N+45 where N={0,1,2,3,4,5}



Table 2: FRC parameters for NR-U reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation, in-channel selectivity [based on WF R4-1916162]

	Reference channel
	G-FR1-A1-19
	G-FR1-A1-20
	G-FR1-A1-21
	G-FR1-A1-22
	
	
	
	
	

	Subcarrier spacing (kHz)
	30
	60
	30
	60
	
	
	
	
	

	Allocated resource blocks
	20
	10
	20
	10
	
	
	
	
	

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	
	
	
	
	

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	
	
	
	
	

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	
	
	
	
	

	Payload size (bits)
	1736
	888
	1736
	888
	
	
	
	
	

	Transport block CRC (bits)
	16
	16
	16
	16
	
	
	
	
	

	Code block CRC size (bits)
	-
	-
	-
	-
	
	
	
	
	

	Number of code blocks - C
	1
	1
	1
	1
	
	
	
	
	

	Code block size including CRC (bits) (Note 3)
	1752
	904
	1752
	904
	
	
	
	
	

	Total number of bits per slot
	 5760
	2880
	 5760
	2880
	
	
	
	
	

	Total symbols per slot
	2880
	1440
	2880
	1440
	
	
	
	
	

	

NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1, UL-DMRS-add-pos = 1 with = 2, = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity and in-channel selectivity

NOTE 3:	Code block size including CRC (bits) equals to  in sub-clause 5.2.2 of TS 38.212 [15].
[bookmark: OLE_LINK22]NOTE 4:	For reference channel A1-19, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+58,N+106,...,N+1552 where N={0,1,2,...,69}.
NOTE 5:	For reference channel A1-20, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16....,N+72 where N={0,1,2,...,6} and 0,8,16,24,32,39,48,56,64,72 for PRB 39 testing
NOTE 6:	For reference channel A1-21, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+510,N+120,...,N+205190 where N={0,1,2,3,4,...,1126}.
NOTE 7:	For reference channel A1-22, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={0,1,2,3,...,15}.



Table 3: FRC parameters for NR-U dynamic range [based on WF R4-1916162]
	Reference channel
	G-FR1-A2-7
	G-FR1-A2-8
	G-FR1-A2-9
	G-FR1-A2-10
	G-FR1-A2-11
	G-FR1-A2-12

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	10
	10
	6
	10
	10
	10

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12

	Modulation
	[bookmark: OLE_LINK57]16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3

	Payload size (bits)
	3752
	3752
	3752
	3752
	3752
	3752

	Transport block CRC (bits)
	16
	16
	16
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	3768
	3768
	3768
	3768
	3768
	3768

	Total number of bits per slot
	5760
	5760
	5760
	5760
	5760
	5760

	Total symbols per slot
	1440
	1440
	1440
	1440
	1440
	1440

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with l0= 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 16 and target coding rate = 658/1024 are adopted to calculate payload size.
NOTE 3:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 4:	For reference channel A2-7, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+405 where N={0,1,2,3,4,5,6}.  
NOTE 5:	For reference channel A2-8, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N,N+52, N+10, ..., N+158 where N={0,1,2,3,4,5, 6, 7, 8}.
NOTE 6:	For reference channel A2-9, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+2,..N+10 where N={0}.
NOTE 7:	For reference channel A2-10, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index  N,N+10,N+20,..N+90 where N={0,1,2,3,...,15}.
NOTE 8:	For reference channel A2-11, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={0,1,2,3,4,5}.
NOTE 9:	For reference channel A2-12, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={0,1,2,..,6}.



Table 4: FRC parameters for NR-U dynamic range [based on WF R4-1916162]
	Reference channel
	G-FR1-A2-13
	G-FR1-A2-14
	G-FR1-A2-15
	G-FR1-A2-16
	G-FR1-A2-17
	G-FR1-A2-18
	G-FR1-A2-19

	Subcarrier spacing (kHz)
	15
	30
	60
	30
	60
	30
	60

	Allocated resource blocks
	20
	10
	10
	20
	10
	20
	10

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3

	Payload size (bits)
	7424
	3752
	3752
	7424
	3752
	7424
	3752

	Transport block CRC (bits)
	24
	16
	16
	24
	16
	24
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	7448
	3768
	3768
	7448
	3768
	7448
	3768

	Total number of bits per slot
	11520
	5760
	5760
	11520
	5760
	11520
	5760

	Total symbols per slot
	 2880
	1440
	1440
	 2880
	1440
	 2880
	1440

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with l0= 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 16 and target coding rate = 658/1024 are adopted to calculate payload size.
NOTE 3:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 4:	For reference channel A2-13, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+10, N+20,...,N+200190 where N={0,1,2,3,4,...,215}.
NOTE 5:	For reference channel A2-14, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+10, ...,, N+90 where N={0,1,2,3,4,...,15}.
NOTE 6:	For reference channel A2-15, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+5, N+10,.., N+45 where N={0,1,2,3,4,5}
NOTE 7:	For reference channel A2-16, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+58, N+106,..., N+12, N={0,1,2,...,9}
NOTE 8:	For reference channel A2-17, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+8, N+16..., N+72, N={0,1,2,...,6}
NOTE 9:	For reference channel A2-18, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, ,N+5, N+10, N+20,..., N+205190 where N={0,1,2,3,4,...,1126}.
NOTE 10:	For reference channel A2-19, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={0,1,2,3,...,15}.




3.	Conclusion
In this contribution, the following proposals have been presented:
Proposal 1: No support for interlacing for NR-U for 60 kHz SCS.  Remove above listed FRCs.
Proposal 2: Align FRC interlacing design according to TS 38.211 

4.	References
[1] 		R4-1916162, “WF on NR-U BS RF RX FRC”, ZTE
image1.wmf
0

l


oleObject1.bin

image2.wmf
l


oleObject2.bin

image3.wmf
'

K


oleObject3.bin

oleObject4.bin

oleObject5.bin

oleObject6.bin

