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	Reason for change:
	RAN4#95 in May 2020 agreed to change the band n40 and n50 SSB SCS and SSB pattern from 15 kHz Case A to 30 kHz Case C (R4-2008240…8243 and R4-2005157/5158) as well as added a 30 kHz SSB option for band n38 (R4-2009159/9160) as below.
Table 1: RAN4 introduction of 30 kHz SCS SSB with Case C pattern
[image: ]
Before this RAN4 change all Case C 30 kHz SCS SSB pattern bands were supporting 8 SSB beams. Band n40 and n50 fall below the threshold in 38.213, but the justification to leverage the same BS and UE implementation is only half-achieved if the SSB pattern is anyway different with the newly introduced SSB SCS.  

Table 2: FR1 TDD and SDL bands
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	Summary of change:
	Extending the 8-beam support for TDD bands to cover the n40 and n50 that newly introduced support for Case C SSB pattern with 30 kHz SSB SCS.
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	The newly introduced Case C SSB patter for 30 kHz SCS on band n40 and n50 do not support 8 SSB beams and the implementation commonality cannot be leveraged fully.
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	Other comments:
	Note: Corresponding change was made in support of 8 SSB beams for bands n41/n90 in RAN#81: RP-182071

Isolated Impact Analysis:
As the 30 kHz SCS is new to these bands, there cannot be any legacy UE base that would support 30 kHz SCS on these bands. The change is limited to the TDD bands below 2.4 GHz that newly introduce 30 kHz Case C SSB support.
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	[bookmark: _Hlk44593388]RP-200827/RP-201202: The first version of the CR, included bands n40 and n50, but n50 was removed from the revision 1 by changing the 8-SSB cut-off point from 1.4 GHz to 2.3 GHz leaving only band n40 in the scope.
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[bookmark: _Toc29894807][bookmark: _Toc29899106][bookmark: _Toc29899524][bookmark: _Toc29917261][bookmark: _Toc36498135]4.1	Cell search
Cell search is the procedure for a UE to acquire time and frequency synchronization with a cell and to detect the physical layer Cell ID of the 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 assumes 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 assumes that SSS, PBCH DM-RS, and PBCH data have same EPRE. The UE may assume that the ratio of PSS EPRE to SSS EPRE in a SS/PBCH block is either 0 dB or 3 dB. If the UE has not been provided dedicated higher layer parameters, the UE may assume that the ratio of PDCCH DMRS EPRE to SSS EPRE is within -8 dB and 8 dB when the UE monitors PDCCHs for a DCI format 1_0 with CRC scrambled by SI-RNTI, P-RNTI, or RA-RNTI.
For a half frame with SS/PBCH blocks, the first symbol indexes for candidate SS/PBCH blocks are determined according to the SCS of SS/PBCH blocks as follows, where index 0 corresponds to the first symbol of the first slot in a half-frame. 
-	Case A - 15 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes of [image: ]. 
-	For operation without shared spectrum channel access:
-	For carrier frequencies smaller than or equal to 3 GHz, [image: ]. 
-	For carrier frequencies within FR1 larger than 3 GHz, [image: ].
-	For operation with shared spectrum channel access, as described in [15, TS 37.213], .
-	Case B - 30 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes [image: ]. For carrier frequencies smaller than or equal to 3 GHz, [image: ]. For carrier frequencies within FR1 larger than 3 GHz, [image: ].
-	Case C - 30 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes [image: ]. 
-	For operation without shared spectrum channel access
-	For paired spectrum operation
-	For carrier frequencies smaller than or equal to 3 GHz, [image: ]. For carrier frequencies within FR1 larger than 3 GHz, [image: ]. 
-	For unpaired spectrum operation
-	For carrier frequencies smaller than or equal to 2.32.4 GHz, [image: ]. For carrier frequencies within FR1 larger than 2.32.4 GHz, [image: ].
-	For operation with shared spectrum channel access, .
-	Case D - 120 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes [image: ]. For carrier frequencies within FR2, .
-	Case E - 240 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes [image: ]. For carrier frequencies within FR2, .
From the above cases, if the SCS of SS/PBCH blocks is not provided by ssbSubcarrierSpacing, the applicable cases for a cell depend on a respective frequency band, as provided in [8-1, TS 38.101-1] and [8-2, TS 38.101-2]. A same case applies for all SS/PBCH blocks on the cell. If a 30 kHz SS/PBCH block SCS is indicated by ssbSubcarrierSpacing, Case B applies for frequency bands with only 15 kHz SS/PBCH block SCS as specified in [8-1, TS 38.101-1], and the case specified for 30 kHz SS/PBCH block SCS in [8-1, TS 38.101-1] applies for frequency bands with 30 kHz SS/PBCH block SCS or both 15 kHz and 30 kHz SS/PBCH block SCS as specified in [8-1, TS 38.101-1]. For a UE configured to operate with carrier aggregation over a set of cells in a frequency band of FR2 or with frequency-contiguous carrier aggregation over a set of cells in a frequency band of FR1, if the UE is provided SCS values by ssbSubcarrierSpacing for receptions of SS/PBCH blocks on any cells from the set of cells, the UE expects the SCS values to be same. 
The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to , where 
-	for operation without shared spectrum channel access, , and  is as described in [9, TS 38.104]
-	for operation with shared spectrum channel access,  for 15 kHz SCS of SS/PBCH blocks, and  for 30 kHz SCS of SS/PBCH blocks 
For , a UE determines the 2 LSB bits of a candidate 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 as described in [4, TS 38.211].
For , a UE determines the 3 LSB bits of a candidate 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 as described in [4, TS 38.211]
-	for , the UE determines the 1 MSB bit of the candidate SS/PBCH block index from PBCH payload bit  as described in [5, TS 38.212]
-	for , the UE determines the 2 MSB bits of the candidate SS/PBCH block index from PBCH payload bits  as described in [5, TS 38.212]
-	for , the UE determines the 3 MSB bits of the candidate SS/PBCH block index from PBCH payload bits  as described in [5, TS 38.212]
A UE can be provided per serving cell by ssb-periodicityServingCell a periodicity of the half frames for reception of the SS/PBCH blocks for the serving cell. If the UE is not configured a periodicity of the half frames for receptions of the SS/PBCH blocks, the UE assumes a periodicity of a half frame. A UE assumes 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 operation without shared spectrum channel access, an SS/PBCH block index is same as a candidate SS/PBCH block index.
For operation with shared spectrum channel access, a UE assumes that transmission of SS/PBCH blocks in a half frame is within a discovery burst transmission window that starts from the first symbol of the first slot in a half-frame. The UE can be provided per serving cell by DiscoveryBurst-WindowLength-r16 a duration of the discovery burst transmission window. If DiscoveryBurst-WindowLength-r16 is not provided, the UE assumes that the duration of the discovery burst transmission window is a half frame. For a serving cell, the UE assumes that a periodicity of the discovery burst transmission window is same as a periodicity of half frames for receptions of SS/PBCH blocks in the serving cell. The UE assumes that one or more SS/PBCH blocks indicated by ssb-PositionsInBurst may be transmitted within the discovery burst transmission window and have candidate SS/PBCH blocks indexes corresponding to SS/PBCH block indexes provided by ssb-PositionsInBurst. If MSB , , of ssb-PositionsInBurst is set to 1, the UE assumes that one or more SS/PBCH blocks within the discovery burst transmission window with candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to  may be transmitted; if MSB  is set to 0, the UE assumes that the SS/PBCH block(s) are not transmitted.
For operation with shared spectrum channel access, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if a value of  is same among the SS/PBCH blocks.  is an index of a DM-RS sequence transmitted in a PBCH of a corresponding SS/PBCH block, and  is either provided by ssbPositionQCL-Relationship-r16 or, if ssbPositionQCL-Relationship-r16 is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4-1. ssbSubcarrierSpacingCommon indicates SCS of RMSI only for the case of "operation without shared spectrum".The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than . The UE can determine an SS/PBCH block index according to , or according to  where  is the candidate SS/PBCH block index.
Table 4-1: Mapping between the combination of subCarrierSpacingCommon and [spare or LSB of ssb-SubcarrierOffset] to 
	subCarrierSpacingCommon
	[spare or LSB of ssb-SubcarrierOffset]
	

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8



Upon detection of a SS/PBCH block, the UE determines from MIB that a CORESET for Type0-PDCCH CSS set, as described in Clause 13, is present if [image: ] [4, TS 38.211] for FR1 or if [image: ] for FR2. The UE determines from MIB that a CORESET for Type0-PDCCH CSS set is not present if [image: ] for FR1 or if [image: ] for FR2; the CORESET for Type0-PDCCH CSS set may be provided by PDCCH-ConfigCommon. 
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.
[bookmark: _Toc29894808][bookmark: _Toc29899107][bookmark: _Toc29899525][bookmark: _Toc29917262][bookmark: _Toc36498136]4.2	Transmission timing adjustments
[bookmark: _Toc11425596]<Unchanged parts are omitted>

image1.png
NR operating band SS Block SCS S8 Block pattern Range of GSCN
(note) (First - <Step size> — Last)
a8 15 KHz Case A NOTE 26431 —<1=—6544
30 khz Case C 6437 — <1>— 6538
39 15 kHz Case A 4706 — <1>— 479
40 3045 kHz Case CA 576256 — <1> — 50895
a1 15 kHz Case A 6246 —<3>— 6717
30 kHz Case C 6252 —<3>— 6714
50 3045 kHz Case CA 359084 — <1> — 37817





image2.png
NR operating Frequency range Duplex SSB pattern Case C
band Mode with 30 kHz SCS
n29 717 MHz — 728 MHz SDL no
n34 2010 MHz — 2025 MHz TDD no
n38 2570 MHz — 2620 MHz TDD new
n39 1880 MHz — 1920 MHz TDD no
n40 2300 MHz — 2400 MHz TDD new
n41 2496 MHz — 2690 MHz TDD yes
n48 3550 MHz — 3700 MHz TDD yes
n50 1432 MHz — 1517 MHz TDD' new
n51 1427 MHz — 1432 MHz TDD no
n53 2483.5 MHz — 2495 MHz TDD no
n75 1432 MHz — 1517 MHz SDL no
n76 1427 MHz — 1432 MHz SDL no
n77 3300 MHz — 4200 MHz TDD yes
n78 3300 MHz — 3800 MHz TDD yes
n79 4400 MHz — 5000 MHz TDD yes
n90 2496 MHz — 2690 MHz TDD® yes
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