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1	Introduction
This contribution discusses the reference measurement channel (RMC) used for RRM test cases.
2	Discussion
The configuration specified in RMC table is used by test equipment to perform RRM tests. Therefore RMC should assume not only DPCCH/PDSCH, SS/PBCH, CSI-RS configurations used for the RRM test, but also other channels/signals configurations such as common search space (e.g., paging, RAR).
2.1	SS/PBCH configuration
As mentioned in TS38.213 [1] 4.1, the number of SS/BPCH blocks is configured up to L=4 for below 3GHz in FR1, L=8 for above 3GHz for FR1, and L=64 for FR2. And the periodicity of SS/PBCH block transmission can be configured as {5, 10, 20, 40, 80, 160}ms. However UE can assume the periodicity of 20ms in the case of the initial cell search, and therefore we propose to set the SS/PBCH periodicity to 20ms for the baseline RMC configuration. We also propose SS/PBCH block is transmitted within the active bandwidth part in order to avoid any measurement restrictions.
Proposal 1: Schedule SS/BPCH blocks every 20ms for the baseline RMC configuration.
Proposal 2: SS/PBCH blocks are transmitted within the active bandwidth part. 
From the RAN1 specification point of view, the gNB can configure the different subcarrier spacing between SS/PBCH block and PDCCH/PDSCH. However it is a UE capability whether UE can receive different subcarrier spacing between SS/PBCH and PDCCH/PDSCH (simultaneousRxDataSSB-DiffNumerology and useServingCellTimingForSync), and if UE does not support the capability there are measurement restriction as specified in TS38.133 9.2.5.3. In order to avoid any measurement restriction due to the UE capability, we propose to separate SS/PBCH block and PDCCH/PDSCH in both time domain and frequency domain. Moreover, for time domain separation, UE is not expected to receive PDCCH/PDSCH during the SMTC window duration. This means if SMTC window duration is 5ms, UE is not expected to receive PDCCH/PDSCH for 5ms. For simplicity, we also propose not to schedule PDCCH/PDSCH during the SMTC window duration. 
Proposal 3: SS/PBCH blocks and PDCCH/PDSCH do not overlap in frequency domain. 
Proposal 4: PDCCH/PDSCH is not scheduled during the SMTC window. 
In NR, SS/PBCH may not be transmitted in the center of system bandwidth. If we avoid the overlap of SS/PBCH blocks and PDCCH/PDSCH in frequency domain, we think SS/PBCH is transmitted lower frequency region of active bandwidth part.
Proposal 5: PRB#0 of SS/PBCH is set to nPRB=0 in the active bandwidth part. 
2.2	RMSI CORESET configuration
According to TS38.213 [1], the network configures the dedicated common search space for SI, RAR, and Paging, but it is also possible to share the Type0-PDCCH common search space with SI, RAR and paging. For simplicity, we propose all the common search spaces use the RMSI CORESET. 
Proposal 6: All the common search spaces (paging, SI, RAR, etc.) are configured with the RMSI CORESET.
RAN1 specifies three multiplexing patterns between an SS/PBCH block and the associated RMSI CORESET.
· Pattern 1: SS/PBCH block and RMSI CORESET occur in different time instance, and SS/PBCH block TX BW and the initial active DL BWP containing RMSI CORESET overlap
· Pattern 2: SS/PBCH block and RMSI CORESET occur in different time instances, and SS/PBCH block TX BW and the initial active DL BWP containing RMSI CORESET do not overlap
· Pattern 3: SS/PBCH block and RMSI CORESET occur in the same time instance, and SS/PBCH block TX BW and the initial active DL BWP containing RMSI CORESET do not overlap
According to TS38.213 [1], pattern 1 is applicable for both FR1 and FR2, but patterns 2 and 3 are only applicable for FR2. For simplicity, we propose to assume SS/PBCH and RMSI CORESET multiplexing pattern 1 for both FR1 and FR2. Note UE should monitor Type0-PDCCH common search space every 20ms if pattern 1 is adopted.  
Proposal 7: Apply SS/PBCH and RMSI CORESET multiplexing pattern 1 for both FR1 and FR2.
Considering the multiplexing pattern 1, there are several options for the PRB location and slot index of RMSI CORESET. For simplicity, we propose the RMSI CORESET starts at the same PRB as SS/PBCH block, i.e., RB offset 0 in pdcch-ConfigSIB1 and no user-specific search space is scheduled on the slot where the RMSI CORESET is scheduled. 
Proposal 8: RMSI CORESET starts at the same PRB as SS/PBCH, i.e., RB offset 0 in pdcch-ConfigSIB1.
Lastly we should specify the TDD UL/DL configuration. In LTE, all the RRM RMC for TDD is based on LTE UL/DL configuration 0 (DSUUU). However if we reuse the LTE configuration, only 2 SS/PBCH can be configured for SCS=15kHz because of only one DL slot in 5ms. Considering L=4 for below 3GHz in FR1, we think RMC should assume 2 consecutive DL slots for 15kHz. Another aspect we should consider is UE should monitor Type0-PDCCH CSS in 2 consecutive slots (TS38.213 13). Therefore, we propose to set the UL/DL configuration to ‘DDSUU’ for SCS=15kHz, which corresponding to LTE UL/DL configuration 1. For higher SCS, we propose to scale the number of DL/UL slots for simplicity. 
Proposal 9: Set DDSUU for TDD UL/DL configuration every 5ms for SCS=15kHz. For higher SCS, scale the number of DL/UL slots accordingly. DL/UL ratio in the flexible slot ‘S’ is FFS.
2.3	RMC table
There are many combinations for SCS and system bandwidth for NR, but we don’t need to consider all the possible combinations of SCS and system BW, considering the purpose of RRM test. Table 1 is our initial thought for RMC table used for RRM test cases. In the table we propose SCS=15kHz with 10MHz for FDD/TDD (below 3GHz in FR1), SCS=30kHz with 20MHz for TDD (above 3GHz in FR1), and SCS=120kHz with 100MHz for TDD (FR2). Note we set the same subcarrier spacing for both SS/PBCH block and RMSI CORESET. Figure 1 through Figure 4 illustrate the FDD with SCS=15kHz, TDD with SCS=15kHz, TDD with SCS=30kHz, and TDD with SCS=120kHz, respectively. 
In these figures, as we proposed, SS/PBCH starts from RB0 in the active bandwidth part, and Type0-PDCCH is scheduled from the same PRB as SS/PBCH block in frequency domain (RB offset 0). Moreover Type0-PDCCH search space starts from slot 5 (O=5) every 20ms, to avoid overlap with the SMTC window. Note if we define more SS/PBCH blocks, the more Type0-PDCCH common search spaces are added accordingly. According to [1], UE monitors PDCCH in the Type0-PDCCH CSS over two consecutive slots, and therefore no DPCCH/DSCH is scheduled in the next slot. The UE specific search space and corresponding PDSCH are not scheduled on the PRB where SS/PBCH is transmitted in frequency domain. In time domain, PDCCH/PDSCH is not transmitted during the SMTC window and when Type0-PDCCH CSS is scheduled. 
Proposal 10: RAN4 specifies 4 RMC configurations: 
· SCS=15kHz with 10MHz for FDD (below 3GHz in FR1) and 4 SS/PBCH blocks within SS burst,
· SCS=15kHz with 10MHz for TDD (below 3GHz in FR1) and 4 SS/PBCH blocks within SS burst,
· SCS=30kHz with 20MHz for TDD (above 3GHz in FR1) and 4 SS/PBCH blocks within SS burst, and 
· SCS=120kHz with 100MHz for TDD (FR2) and 16 SS/PBCH blocks within SS burst.
Proposal 11: RAN4 configures PDCCH/PDSCH scheduling for RMC as follows:
· Use the same subcarrier spacing as SS/PBCH block, 
· Allocate 24PRB for PDSCH as same as LTE, and 
· Set PDSCH MCS to 1/3 QPSK. 
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[bookmark: _Ref517443270]Figure 1	DL scheduling for RMC for SCS=15kHz FDD. 
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[bookmark: _Ref517355583]Figure 2	DL scheduling of RMC for SCS=15kHz TDD.
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[bookmark: _Ref517355584]Figure 3	DL scheduling of RMC for SCS=30kHz TDD.
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[bookmark: _Ref517355587]Figure 4	DL scheduling of RMC for SCS=120kHz TDD.

[bookmark: _Ref516851575]Table 1	RMC tables for RRM test.
	
	Values

	Parameters
	R.FR1.1 FDD
	R.FR1.1 TDD
	R.FR1.2 TDD
	R.FR2.1 TDD

	Common
	
	
	
	

	Channel bandwidth
	10MHz
	10MHz
	20MHz
	100MHz

	Frequency range
	FR1 (<= 3GHz)
	FR1 (<= 3GHz)
	FR1 (>3GHz)
	FR2

	UL/DL configuration (for TDD)
	N/A
	DDSUU
	DDSUU
	DDSUU

	UL/DL pattern periodicity
	N/A
	5ms
	5ms
	5ms

	SS/PBCH configuration
	
	
	
	

	Subcarrier spacing for SS/PBCH
	15kHz
	15kHz
	30kHz
	120kHz

	Number of beams (Lmax)
	[4]
	[4]
	[4]
	[16]

	SS/PBCH index(es) (‘n’ in TS38.213 4.1)
	[0,1,2,3]
	[0,1,2,3]
	[0,1,2,3]
	[0-15]

	Type0-PDCCH CSS configuration
	
	
	
	

	Subcarrier spacing
	15kHz
	15kHz
	30kHz
	120kHz

	Antenna configuration
	1Tx
	1Tx
	1Tx
	1Tx

	CORESET duration (number of OFDM symbols)
	1
	1
	1
	1

	CORESET frequency domain resources (multiple of 6 PRBs)
	[24]
	[24]
	[24]
	[24]

	Aggregation level
	[4]
	[4]
	[4]
	[4]

	User-specific search space configuration
	
	
	
	

	Antenna configuration
	1Tx
	1Tx
	1Tx
	1Tx

	CORESET duration (number of OFDM symbols)
	1
	1
	1
	1

	CORESET frequency domain resources (multiple of 6 PRBs)
	[24]
	[24]
	[24]
	[24]

	Periodicity [slot]
	1
	1
	1
	1

	Aggregation level
	[4]
	[4]
	[4]
	[4]

	DCI format
	1_0
	1_0
	1_0
	1_0

	PDSCH configuration
	
	
	
	

	Allocated resource blocks
	24
	24
	24
	24

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding rate
	1/3
	1/3
	1/3
	1/3

	Information bit payload (bits)
	TBD
	TBD
	TBD
	TBD




3	Conclusion
Proposal 1: Schedule SS/BPCH blocks every 20ms for the baseline RMC configuration.
Proposal 2: SS/PBCH blocks are transmitted within the active bandwidth part. 
Proposal 3: SS/PBCH blocks and PDCCH/PDSCH do not overlap in frequency domain. 
Proposal 4: PDCCH/PDSCH is not scheduled during the SMTC window. 
Proposal 5: PRB#0 of SS/PBCH is set to nPRB=0 in the active bandwidth part. 
Proposal 6: All the common search spaces (paging, SI, RAR, etc.) are configured with the RMSI CORESET.
Proposal 7: Apply SS/PBCH and RMSI CORESET multiplexing pattern 1 for both FR1 and FR2.
Proposal 8: RMSI CORESET starts at the same PRB as SS/PBCH, i.e., RB offset 0 in pdcch-ConfigSIB1.
[bookmark: _GoBack]Proposal 9: Set DDSUU for TDD UL/DL configuration every 5ms for SCS=15kHz. For higher SCS, scale the number of DL/UL slots accordingly. DL/UL ratio in the flexible slot ‘S’ is FFS.
Proposal 10: RAN4 specifies 4 RMC configurations: 
· SCS=15kHz with 10MHz for FDD (below 3GHz in FR1) and 4 SS/PBCH blocks within SS burst,
· SCS=15kHz with 10MHz for TDD (below 3GHz in FR1) and 4 SS/PBCH blocks within SS burst,
· SCS=30kHz with 20MHz for TDD (above 3GHz in FR1) and 4 SS/PBCH blocks within SS burst, and 
· SCS=120kHz with 100MHz for TDD (FR2) and 16 SS/PBCH blocks within SS burst.
Proposal 11: RAN4 configures PDCCH/PDSCH scheduling for RMC as follows:
· Use the same subcarrier spacing as SS/PBCH block, 
· Allocate 24PRB for PDSCH as same as LTE, and 
· Set PDSCH MCS to 1/3 QPSK. 
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