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1.	Introduction
Some FR2 RRM Test cases in Annex A of TS 38.133 [1] specify a configuration with 240kHz SSB SCS, often in addition to a configuration with the more common 120kHz SSB SCS. In general they also specify an RMSI CORESET Reference Channel CR.3.1 TDD, which is defined in Table A.3.1.2.2-3.
TS 38.133 [1] Table A.3.1.2.2-3 Note 7 states that the configuration of set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space corresponds to index 0 in Table 13-8 in TS 38.213 [6], but this table applies only for 120kHz SSB SCS.
RRM test cases that specify 240kHz SSB SCS need different Reference channels which are not currently specified in TS 38.133. This Tdoc identifies the new Reference channels and proposes parameters. An accompanying CR is provided in R4-2100068 [2], and also updates selected test cases to refer to the new Reference channels. 
2.	Configurations in TS 38.213 
2.1 Sets of resource blocks and slot symbols
The relevant tables in TS 38.213 [6] are extracted below:
Table 13-8: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {120, 120} kHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols  
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	4

	2
	1 
	48
	1
	14

	3
	1 
	48
	2
	14

	4
	3 
	24
	2
	-20 if  
-21 if 

	5
	3 
	24
	2
	24

	6
	3 
	48
	2
	-20 if  
-21 if 

	7
	3 
	48
	2
	48

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



<< sections skipped >>
Table 13-10: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {240, 120} kHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols  
	Offset (RBs) 

	0
	1
	48
	1
	0

	1
	1
	48
	1
	8

	2
	1
	48
	2
	0

	3
	1
	48
	2
	8

	4
	2
	24 
	1
	-41 if  
-42 if 

	5
	2
	24 
	1
	25 

	6
	2
	48
	1
	-41 if  
-42 if 

	7
	2
	48
	1
	49

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



The strategy for RRM Test case Reference channels and CORESET was originally outlined in R4-1810156 [4] at RAN4#88, and R4-1811861 [5] was endorsed at the same meeting.
[bookmark: _Hlk61015582]Keeping Proposal 3 in R4-1810156 [4] to apply SS/PBCH and RMSI CORESET multiplexing pattern 1, keeping Proposal 4 where RMSI CORESET starts at the same PRB as SS/PBCH, i.e., RB offset 0, and keeping number of control symbols = 2, we choose Index 2 in Table 13-10. As all the options with multiplexing pattern 1 have 48 CORESET RBs, an additional RMSI CORESET Reference Channel CR.3.2 TDD is needed. Our preference is also to specify 48RBs Control Channel RMC and 48RBs PDSCH RMC.

2.2 RMSI CORESET Reference Channel
The relevant table in TS 38.133 [1] defining RMSI CORESET Reference Channels for TDD is extracted below, with the new proposed channel CR.3.2 TDD added:
[bookmark: _Hlk61015627][bookmark: _Hlk61018655]Table A.3.1.2.2-3: RMSI CORESET Reference Channel for TDD with SCS=120KHz
	Parameter
	Unit
	Value

	Reference channel
	
	CR.3.1 TDD
	CR.3.2 TDD
	
	
	
	
	

	Channel bandwidth
	MHz
	100
	100
	
	
	
	
	

	Subcarrier spacing
	kHz
	120
	120
	
	
	
	
	

	Allocated resource blocks for RMSI CORESET Note 7
	
	24 Note 7
	48 Note 9
	
	
	
	
	

	SSB and RMSI CORESET multiplexing configuration Note 7
	
	Pattern 1 Note 7
	Pattern 1 Note 9
	
	
	
	
	

	Offset between SSB and RMSI CORESET Note 3, 7
	RB
	0 (Note 8) Note 7
	0 (Note 8) Note 9
	
	
	
	
	

	Configuration of PDCCH monitoring occasions for RMSI CORESET Note 4
	
	Index 4
	Index 4
	
	
	
	
	

	Number of transmitter antennas
	
	1
	1
	
	
	
	
	

	Duration of RMSI CORESET Note 7
	symbols
	2 Note 7
	2 Note 9
	
	
	
	
	

	DCI Format Note 1
	
	Note 2
	Note 2
	
	
	
	
	

	Aggregation level
	CCE
	8
	8
	
	
	
	
	

	DMRS precoder granularity
	
	6
	6
	
	[bookmark: _GoBack]
	
	
	

	REG bundle size
	
	6
	6
	
	
	
	
	

	Mapping from REG to CCE
	
	Distributed
	Distributed
	
	
	
	
	

	Cell ID
	
	Note 5
	Note 5
	
	
	
	
	

	Payload (without CRC)
	bits
	Note 6
	Note 6
	
	
	
	
	

	Note 1:	DCI formats are defined in TS 38.212.
Note 2:	DCI format shall depend upon the test configuration.
Note 3:	The offset is defined with respect to the subcarrier spacing of the CORESET from the smallest RB index of RMSI CORESET to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block.
Note 4:	The configuration of PDCCH monitoring occasions for RMSI CORESET is defined in Table 13-12 in TS 38.213 [3].
Note 5:	Cell ID shall depend upon the test configuration.
Note 6:	Payload size shall depend upon the test configuration.
[bookmark: _Hlk61015958]Note 7: 	The configuration of set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space corresponds to index 0 in Table 13-8 in TS 38.213 [3].
Note 8:	Other values can be used to align with GSCN [13] as long as SSB does not overlap the RMC.
Note 9: 	The configuration of set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space corresponds to index 2 in Table 13-10 in TS 38.213 [3].



2.3 Control Channel RMC
The relevant table in TS 38.133 [1] defining Control Channel RMC for TDD is extracted below, with the new proposed channel CR.3.7 TDD added:
Table A.3.1.3.2-3: Control Channel RMC for TDD with SCS=120KHz
	Parameter
	Unit
	Value

	Reference channel
	
	CCR.3.1 TDD
	CCR.3.2 TDD
	CCR.3.3 TDD
	CCR.3.4 TDD
	CCR.3.5 TDD
	CCR.3.6 TDD
	CCR.3.7 TDD

	Channel bandwidth
	MHz
	100
	100
	100
	100
	100
	100
	100

	Subcarrier spacing
	kHz
	120
	120
	120
	120
	120
	120
	120

	Allocated resource blocks for CORESET Note 3
	
	24
	24
	24
	24
	24
	24
	48

	Number of transmitter antennas
	
	1
	1
	1
	1
	1
	1
	1

	monitoringSlotPeriodicityAndOffset
	
	sl160
0
	sl160
0
	sl160
80
	sl160
0
	sl160
0
	sl160
80
	sl160
0

	monitoringSymbolsWithinSlot
	
	1100000
0000000
	0011000
0000000
	1100000
0000000
	1100000
0000000
	0011000
0000000
	1100000
0000000
	1100000
0000000

	Duration of CORESET
	slot
	1
	1
	1
	1
	1
	1
	1

	REG bundle size
	
	6
	6
	6
	6
	6
	6
	6

	DMRS precoder granularity
	
	Same as REG bundle size
	Same as REG bundle size
	Same as REG bundle size
	Same as REG bundle size
	Same as REG bundle size
	Same as REG bundle size
	Same as REG bundle size

	CCE to REG mapping
	
	Interleaved
	Interleaved
	Interleaved
	Interleaved
	Interleaved
	Interleaved
	Interleaved

	Interleave n_shift
	
	0
	0
	0
	0
	0
	0
	0

	Interleave size
	
	2
	2
	2
	2
	2
	2
	2

	Beamforming Pre-Coder
	
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Aggregation level
	CCE
	4
	4
	4
	8
	8
	8
	4

	DCI formats
	
	Note 1 
	Note 1
	Note 1 
	Note 1 
	Note 1
	Note 1 
	Note 1 

	Payload size (without CRC)
	bits
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2
	Note 2

	Note 1:	DCI format shall depend upon the test configuration.
Note 2:	Payload size shall depend upon the test configuration.
Note 3:	Allocated in the same resource blocks where the associated PDSCH RMC is scheduled.



We note there are other 24RB Control Channel RMCs defined with different values for parameters “monitoringSlotPeriodicityAndOffset” and “monitoringSymbolsWithinSlot”. However as the test cases that use these don’t specify a 240kHz SSB SCS configuration, there is no need to define additional RMCs with 48RB. 

2.4 PDSCH Reference Measurement Channel
A related Tdoc in R4-2100067 [3] explains the motivation for defining a 24RB PDSCH Reference channel SR.3.2 TDD occupying the same RBs as the CORESET, and also gives the rationale for changes to the table notes. Following the same principle, we define a 48RB PDSCH Reference channel SR.3.3 TDD:
[bookmark: _Hlk59478749][bookmark: _Hlk61081264]Table A.3.1.1.12-3: PDSCH Reference Measurement Channels for SCS=120kHz
	Parameter
	Unit
	Value

	Reference channel
	
	SR.3.1 TDD
	[bookmark: _Hlk59478766]SR.3.2 TDD
	SR.3.3 TDD
	
	
	
	

	Channel bandwidth
	MHz
	100
	100
	100
	
	
	
	

	Number of transmitter antennas
	
	1
	1
	1
	
	
	
	

	Allocated resource blocks for PDSCH Note 1
	
	24Note 1
	24Note 7
	48Note 7
	
	
	
	

	Allocated slots per Radio Frame
	
	
	
	
	
	
	
	

	  Radio frame containing SSB
	slots
	Note 5
	Note 8
	Note 8
	
	
	
	

	  Radio frame not containing SSB
	slots
	48
	48
	48
	
	
	
	

	MCS table
	
	64QAM
	64QAM
	64QAM
	
	
	
	

	MCS index
	
	4
	4
	4
	
	
	
	

	Modulation
	
	QPSK
	QPSK
	QPSK
	
	
	
	

	Target Coding Rate
	
	1/3
	1/3
	1/3
	
	
	
	

	Number of control symbols
	
	2
	2
	2
	
	
	
	

	PDSCH mapping type
	
	Type A
	Type A
	Type A
	
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	
	

	  For slots with RMSI Note 2
	bits
	1608
	1608
	3104
	
	
	
	

	  For slots without RMSI
	bits
	1864
	1864
	3624
	
	
	
	

	Number of Code Blocks per slot
	
	1
	1
	1
	
	
	
	

	[bookmark: _Hlk59526077]Binary Channel Bits Per slot
	
	
	
	
	
	
	
	

	  For slots with RMSI Note 2, Note 4
	bits
	5184
	5184
	10368
	
	
	
	

	  For slots without RMSI Note 6
	bits
	6048
	6048
	12096
	
	
	
	

	Note 1:	Allocated outside the SMTC duration in time and in resource blocks which do not overlap with the resource blocks allocated for SS/PBCH block
Note 2:	VoidPDSCH is scheduled on the slots with RMSI.
Note 3:	If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in TS 38.213 [3].
Note 4:	Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-AdditionalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM group(s) without data: 2.
[bookmark: _Hlk59536053]Note 5:	PDSCH is not scheduled in slots containing SSB according to the SSB configuration used in the test. SSB configurations are defined in clause A.3.10.
Note 6:	Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-AdditionalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM group(s) without data: 1.
Note 7:	Allocated in the same resource blocks as the CORESET.
Note 8:	PDSCH is not scheduled in slots containing SSB according to the SSB configuration used in the test, and is not scheduled in slots containing CORESET.



3.	Way Forward
RAN4 is asked to endorse the following points and to agree the associated CR:
· Add a new 48RB RMSI CORESET Reference Channel CR.3.2 TDD for use with 240kHz SSB SCS
· Add a new 48RB Control Channel RMC CCR.3.4 TDD for use with 240kHz SSB SCS 
· Add a new 48RB PDSCH Reference Measurement Channel SR.3.3 TDD for use with 240kHz SSB SCS
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Annex A: Calculation of Binary Channel Bits Per slot and Information Bit Payload
Slots without RMSI
In this case, we assume PDSCH with 12 symbols and one port DMRS 1+1+1. The number of PDSCH symbols per PRB is given by 12 subcarriers *12 symbols  – 6 (DMRS) * 3 (1+1+1) = 126. With QPSK with 48PRB, the channel bits = 126*48*2 = 12096. With MCS4, TBS = 3624bits. According to TS 38.214 5.1.3.2. 
Slots with RMSI
Number of DMRS CDM groups without data is 2, according to R4-2001271. So the number of PDSCH symbols per PRB is 12*12 – 12 (DMRS) * 3 = 108. With QPSK with 48PRB, the channel bits = 108*48*2 = 10368. With MCS4, TBS = 3104bits.
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