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[bookmark: _Toc19796387][bookmark: _Toc26459613][bookmark: _Toc29230257][bookmark: _Toc36026516][bookmark: _Toc45107355][bookmark: _Toc51774024][bookmark: _Toc146794945]4.4.4.2	Point A
Point A serves as a common reference point for resource block grids and is obtained from:
-	offsetToPointA for a PCell downlink where offsetToPointA represents the frequency offset between point A and the lowest subcarrier of the lowest resource block, which overlaps with the SS/PBCH block, or the SS/PBCH block after puncturing if applicable, used by the UE for initial cell selection, expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2; 
-	for operation without shared spectrum channel access in FR1 and FR2-1, the lowest resource block has the subcarrier spacing provided by the higher layer parameter subCarrierSpacingCommon;
-	for operation with shared spectrum channel access in FR1 or FR2, and for operation without shared spectrum channel access in FR2-2, the lowest resource block has the subcarrier spacing same as the SS/PBCH block used by the UE for initial cell selection;
-	absoluteFrequencyPointA for all other cases where absoluteFrequencyPointA represents the frequency-location of point A expressed as in ARFCN.
[bookmark: _Toc19796388][bookmark: _Toc26459614][bookmark: _Toc29230258][bookmark: _Toc36026517][bookmark: _Toc45107356][bookmark: _Toc51774025][bookmark: _Toc146794946]

[bookmark: _Toc19796491][bookmark: _Toc26459717][bookmark: _Toc29230367][bookmark: _Toc36026626][bookmark: _Toc45107465][bookmark: _Toc51774134][bookmark: _Toc146795057][bookmark: _Toc19796526][bookmark: _Toc26459752][bookmark: _Toc29230417][bookmark: _Toc36026676][bookmark: _Toc45107515][bookmark: _Toc51774184][bookmark: _Toc146795107]7.3.2.2	Control-resource set (CORESET)
A control-resource set consists of  resource blocks in the frequency domain and  symbols in the time domain.
A control-channel element consists of 6 resource-element groups (REGs) where a resource-element group equals one resource block during one OFDM symbol. Resource-element groups within a control-resource set are numbered in increasing order in a time-first manner, starting with 0 for the first OFDM symbol and the lowest-numbered resource block in the control resource set.
A UE can be configured with multiple control-resource sets. Each control-resource set is associated with one CCE-to-REG mapping only.
The CCE-to-REG mapping for a control-resource set can be interleaved or non-interleaved and is described by REG bundles:


[bookmark: _Hlk500448813][bookmark: _Hlk500448903]-	REG bundle  is defined as REGs  where  is the REG bundle size, , and  is the number of REGs in the CORESET



[bookmark: _Hlk500448980]-	CCE  consists of REG bundles  where  is an interleaver
[bookmark: _Hlk500448443]For non-interleaved CCE-to-REG mapping,  and .
For interleaved CCE-to-REG mapping,  for  and  for . The interleaver is defined by 


where .
The UE is not expected to handle configurations resulting in the quantity  not being an integer.
For a CORESET configured by the ControlResourceSet IE: 
-	 is given by the higher-layer parameter frequencyDomainResources;
-	 is given by the higher-layer parameter duration, where  is supported only if the higher-layer parameter dmrs-TypeA-Position equals 3;
-	interleaved or non-interleaved mapping is given by the higher-layer parameter cce-REG-MappingType;
-	 equals 6 for non-interleaved mapping and is given by the higher-layer parameter reg-BundleSize for interleaved mapping;
-	 is given by the higher-layer parameter interleaverSize;
-	 is given by the higher-layer parameter shiftIndex if provided, otherwise ;
-	for both interleaved and non-interleaved mapping:
-	if the higher-layer parameter precoderGranularity equals sameAsREG-bundle the UE may assume the same precoding being used within a REG bundle 
-	if the higher-layer parameter precoderGranularity equals allContiguousRBs,
-	the UE may assume the same precoding being used across the all resource-element groups within the set of contiguous resource blocks in the CORESET;
-	the UE may assume that no resource elements in the CORESET overlap with an SSB;
-	if the UE is not provided with the higher-layer parameter pdcchCandidateReception-WithCRSOverlap, the UE may assume that no resource elements in the CORESET overlap with  LTE cell-specific reference signals as indicated by the higher-layer parameter lte-CRS-ToMatchAround, lte-CRS-PatternList1, or lte-CRS-PatternList2.
For CORESET 0 configured by the ControlResourceSetZero IE:
-	 and  are defined by clause 13 of [5, TS 38.213];
-	the UE may assume interleaved mapping; 
-	;
-	;
-	;
-	the UE may assume normal cyclic prefix when CORESET 0 is configured by MIB or SIB1;
-	the UE may assume the same precoding being used within a REG bundle.
For CORESET 0 on a carrier where the SS/PBCH block is detected at sync raster points defined in Tables 5.4.3.1-2 or 5.4.3.1-3 of [14, TS 38.101-1] and configured by the ControlResourceSetZero IE:
-	 and  are defined by Table 13-0 in clause 13 of [5, TS 38.213];
-	if  on a carrier with a channel bandwidth of 3 MHz, the CORESET is obtained by applying the description above assuming interleaved mapping with ;
-	if  on a carrier with a channel bandwidth of 3 MHz, the CORESET is obtained by applying the description above assuming interleaved mapping with  or non-interleaved mapping as defined by clause 13 of [5, TS 38.213], followed by puncturing the 9 highest-numbered resource blocks to obtain the 15 resource blocks forming CORESET 0;
-	if  on a carrier with a channel bandwidth of 5 MHz, the CORESET is obtained by applying the description above assuming interleaved mapping with , followed by puncturing the 4 highest-numbered resource blocks to obtain the 20 resource blocks forming CORESET 0;
-	;
-	
-	the UE may assume normal cyclic prefix when CORESET 0 is configured by MIB or SIB1;
-	the UE may assume the same precoding being used within a REG bundle.


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 are mapped to 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 that the complex-valued symbols corresponding to resource elements denoted as 'Set to 0' in Table 7.4.3.1-1 are set to zero. The quantity  in Table 7.4.3.1-1 is given by . The quantity  is the subcarrier offset from subcarrier 0 in common resource block  to the lowest-numbered subcarrier 0 of the SS/PBCH block, or the SS/PBCH block after puncturing if applicable, where  is obtained from the higher-layer parameter offsetToPointA. 


-	For operation with shared spectrum channel access in FR2-2 and for operation without shared spectrum channel access, the 4 least significant bits of  are given by the higher-layer parameter ssb-SubcarrierOffset and for FR1 the most significant bit of  is given by  in the PBCH payload as defined in clause 7.1.1 of [4, TS 38.212]. 
-	For operation with shared spectrum channel access in FR1, the 4 least significant bits of  are given by the higher-layer parameter ssb-SubcarrierOffset and the most significant bit of  is given by  in the PBCH payload as defined in clause 7.1.1 of [4, TS 38.212]. If  ,  ; otherwise, .
[bookmark: _Hlk508608444][bookmark: _Hlk508608015]If ssb-SubcarrierOffset is not provided,  is derived from the frequency difference between the SS/PBCH block and Point A.
The UE may assume that the complex-valued symbols corresponding to resource elements that are part of a common resource block partially or fully overlapping with an SS/PBCH block, or an SS/PBCH block after puncturing if applicable, and not used for SS/PBCH transmission are set to zero in the OFDM symbols partially or fully overlapping with OFDM symbols where SS/PBCH is transmitted. 
For an SS/PBCH block, the UE shall assume 
-	antenna port  is used for transmission of PSS, SSS, PBCH and DM-RS for PBCH,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, PBCH and DM-RS for PBCH,



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



-	for SS/PBCH block type B in FR2-1,  and  with the quantity  expressed in terms of the subcarrier spacing provided by the higher-layer parameter subCarrierSpacingCommon and  expressed in terms of 60 kHz subcarrier spacing; 
-	for SS/PBCH block type B in FR2-2,  and  with the quantity  expressed in terms of the SS/PBCH block subcarrier spacing and  expressed in terms of 60 kHz subcarrier spacing; 
-	the centre of subcarrier 0 of resource block   coincides with the centre of subcarrier 0 of a common resource block with the subcarrier spacing 
-	provided by the higher-layer parameter subCarrierSpacingCommon for operation without shared spectrum channel access in FR1 and FR2-1; and 
-	same as the subcarrier spacing of the SS/PBCH block for operation without shared spectrum access in FR2-2 and for operation with shared spectrum channel access. 
-	This common resource block overlaps with subcarrier 0 of the first lowest-numbered resource block of the SS/PBCH block, or the SS/PBCH block after puncturing if applicable.
The UE may assume that SS/PBCH blocks transmitted with the same block index on the same center frequency location are quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, delay spread, and, when applicable, spatial Rx parameters. The UE shall not assume quasi co-location for any other SS/PBCH block transmissions other than what is specified in [5, TS 38.213].
For cell search on a carrier with a channel bandwidth of 3 MHz, the UE is not expected to receive subcarriers 0 to 47 and 192 to 239 in any of the 4 OFDM symbols of the SS/PBCH block, where the remaining 12 resource blocks form the SS/PBCH block after puncturing.
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, …, 239

	
	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
	




image1.wmf
i


oleObject1.bin

image2.wmf
{

}

1

,...,

1

,

-

+

+

L

iL

iL

iL


oleObject2.bin

image3.wmf
j


oleObject3.bin

image4.wmf
{

}

)

1

6

6

(

),...,

1

6

(

),

6

(

-

+

+

L

L

j

f

L

j

f

L

j

f


oleObject4.bin

image5.wmf
)

(

×

f


oleObject5.bin

image6.wmf
{

}

6

,

3

,

2

Î

R


oleObject6.bin

image7.wmf
k


oleObject7.bin

image8.wmf
l


oleObject8.bin

image9.wmf
v


oleObject9.bin

image10.wmf
SSB

k


oleObject10.bin

oleObject11.bin

oleObject12.bin

image11.wmf
{

}

1

 

0,

Î

m


oleObject13.bin

image12.wmf
{

}

23

 

...,

 

2,

 

1,

 

0,

SSB

Î

k


oleObject14.bin

oleObject15.bin

image13.wmf
{

}

3,4

Î

m


oleObject16.bin

image14.wmf
{

}

11

 

...,

 

2,

 

1,

 

0,

SSB

Î

k


oleObject17.bin

oleObject18.bin

image15.wmf
l


oleObject19.bin

oleObject20.bin

image16.wmf
v

v

v

v

+

+

+

+

236

,...,

8

,

4

,

0


oleObject21.bin

image17.wmf
v

v

v

v

v

v

v

+

+

+

+

+

+

+

236

,...,

196

,

192

44

,...,

8

,

4

,

0


oleObject22.bin

