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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN4 has discussed the performance part on RRM requirements for RedCap in last meeting and the open issues about NCD-SSB are shown in [1]. 
In this contribution we will provide our view on the NCD-SSB test case design for RedCap UE. 
General
BWP configuration
Generally, RAN4 RRM test cases configure one BWP configuration for DL and UL. However, in RedCap, new NCD-SSB is introduced. RedCap UE will monitor CD-SSB in initial BWP, but RedCap UE will be further indicated to monitor NCD-SSB by switching to RedCap specific BWP. To verify the mobility based on NCD-SSB, the some RedCap RRM test case needs to configure two BWPs to include both CD-SSB and NCD-SSB.  Thus, new dedicated BWP configuration is needed. So far, RedCap RRM tests support the following configurations.
· In NR FR1, TDD SCS=30KHz: 20MHz
· In NR FR1, TDD SCS=15KHz, FD-FDD SCS=15KHz, HD-FDD SCS=15KHz: 10MHz
· In NR FR2, TDD SCS=120/240KHz: 100MHz
The bandwidth for two separate BWPs can be half of the RedCap UE channel bandwidth. CD-SSB is configured within one DLBWP, and NCD-SSB is configured within another DLBWP. 
[image: ]
Figure 1. The BWP/SSB configuration design for NCD-SSB test case

[bookmark: _Ref110461318][bookmark: _Ref114847789]Proposal 1: RAN4 to define the total RF channel bandwidth for NCD-SSB test cases as follow. 
· In FR1, TDD SCS=30KHz: 40MHz
· In FR1, TDD SCS=15KHz, FD-FDD SCS=15KHz, HD-FDD SCS=15KHz: 20MHz
· In FR2,  TDD SCS=120/240KHz: 100MHz
[bookmark: _Ref114847792]Proposal 2: RAN4 to define the dedicated BWPs/SSBs for NCD-SSB test cases as follow.
· Two dedicated BWPs whose BW is the half of the total RF CBW are configured without any overlapping in frequency domain.
· CD-SSB is configured within one dedicated DLBWP, and NCD-SSB is configured within the other dedicated DLBWP.
[bookmark: _Ref114847796]Proposal 3: RAN4 to introduce the new dedicated BWPs for RedCap test as follow: One BWP configuration for RedCap UE with SSB; another BWP configuration for RedCap UE where the BWP is not fully overlapped with SSB.
Table 1: Downlink BWP patterns for dedicated BWP configuration	Comment by Ericsson - Zhixun Tang: New DLBWP.1.3 is used for NCD-SSB test.
	BWP Parameters
	Unit
	Values

	Reference BWP
	 
	DLBWP.1.1 RedCap
	DLBWP.1.2 RedCap
	DLBWP.1.3 RedCap

	Starting PRB index
	 
	RBa Note 1
	RBb Note 2
	RBc Note 3

	Bandwidth
	RB
	25 for SSB SCS = 15KHz,
51 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz
	25 for SSB SCS = 15KHz,
51 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz
	[52] for SSB SCS = 15KHz,
[51] for SSB SCS = 30KHz,
[32] for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz

	Note 1:	RBa is the lowest PRB index to guarantee the BWP including SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.
Note 2:	RBb is the lowest PRB index to guarantee the BWP not fully overlapped with SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.
Note 3:	RBc is the lowest PRB index to guarantee the BWP including SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.



Table 2: Uplink BWP patterns for dedicated BWP configuration
	BWP Parameters
	Unit
	Values

	Reference BWP
	 
	ULBWP.1.1 RedCap
	ULBWP.1.2 RedCap
	ULBWP.1.3 RedCap

	Starting PRB index
	 
	RBa Note 1
	RBb Note 2
	RBc Note 3

	Bandwidth
	RB
	25 for SSB SCS = 15KHz,
51 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz
	25 for SSB SCS = 15KHz,
51 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz
	[52] for SSB SCS = 15KHz,
[51] for SSB SCS = 30KHz,
[32] for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz

	Note 1:	RBa is the same as RBa for DLBWP.1.1 RedCap.
Note 2:	RBb is the same as RBb for DLBWP.1.2 RedCap.
Note 3:	RBc is the same as RBc for DLBWP.1.3 RedCap.



NCD-SSB configuration
To support NCD-SSB test, new SSB configuration is introduced to avoid containing frequency location overlapping with allowed synchronization raster. The new SSB configuration for NCD-SSB are shown as follow.
[bookmark: _Ref114847799]Proposal 4: RAN4 to define the different CD-SSBs for NCD-SSB test cases as follow.	Comment by Ericsson - Zhixun Tang: RedCap RF CBW is different with legacy NR test.
SSB.4, SSB.5 is configured for CD-SSB;
SSB.6, SSB.7 is configured for NCD-SSB
Table 3: SSB.4 RedCap FR1: SSB Pattern 4 for SSB SCS=15 kHz in 20 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	20 MHz

	SSB SCS
	15 kHz

	SSB periodicity (TSSB)
	20 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSB Note 2
	2-5

	Slot numbers containing SSB Note 2
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSB within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part according to the allowed synchronization raster defined in TS 38.104 [13].
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.



Table 4: SSB.5 RedCap FR1: SSB Pattern 5 for SSB SCS=30 kHz in 40 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	40 MHz

	SSB SCS
	30 kHz

	SSB periodicity (TSSB)
	20 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSB Note 3
	4-7 or 2-5 Note 2

	Slot numbers containing SSB Note 3
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSB within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part according to the allowed synchronization raster defined in TS 38.104 [13].
Note 2:	Symbols 4-7 is chosen, if the SSB pattern Case B should be used for the current band as indicated by Table 5.4.3.3-1 of TS 38.104 [13]; Otherwise, symbol 2-5 is chosen.
Note 3:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves



Table 5: SSB.2 RedCap FR2: SSB Pattern 2 for SSB SCS = 120 kHz in 100 MHz channel with 1 SSB per SS-burst
	SSB Parameters
	Values

	Channel bandwidth
	100 MHz

	SSB SCS
	120 kHz

	SSB periodicity (TSSB)
	40 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSBs Note 2
	4-7

	Slot numbers containing SSB Note 2
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSBs within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part according to the allowed synchronization raster defined in TS 38.104 [13]. 
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.



[bookmark: _Ref114847802]Proposal 5: RAN4 to define the different SSBs for NCD-SSB test cases as follow.	Comment by Ericsson - Zhixun Tang: RedCap RF CBW is different with legacy NR test.
FR1: 
SSB.4, SSB.5 is configured for CD-SSB;
SSB.6, SSB.7 is configured for NCD-SSB
FR2:
SSB.2 is configured for CD-SSB;
SSB.3 is configured for NCD-SSB
Table 6: SSB.6 RedCap FR1: SSB Pattern 6 for SSB SCS=15 kHz in 20 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	20 MHz

	SSB SCS
	15 kHz

	SSB periodicity (TSSB)
	80 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSB Note 2
	2-5

	Slot numbers containing SSB Note 2
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSB within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part except the allowed synchronization raster defined in TS 38.104 [13].
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.



Table 7: SSB.7 RedCap FR1: SSB Pattern 7 for SSB SCS=30 kHz in 40 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	40 MHz

	SSB SCS
	30 kHz

	SSB periodicity (TSSB)
	80 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSB Note 3
	4-7 or 2-5 Note 2

	Slot numbers containing SSB Note 3
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSB within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part except the allowed synchronization raster defined in TS 38.104 [13].
Note 2:	Symbols 4-7 is chosen, if the SSB pattern Case B should be used for the current band as indicated by Table 5.4.3.3-1 of TS 38.104 [13]; Otherwise, symbol 2-5 is chosen.
Note 3:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves



Table 8: SSB.3 RedCap FR2: SSB Pattern 3 for SSB SCS = 120 kHz in 100 MHz channel with 1 SSB per SS-burst
	SSB Parameters
	Values

	Channel bandwidth
	100 MHz

	SSB SCS
	120 kHz

	SSB periodicity (TSSB)
	40 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSBs Note 2
	4-7

	Slot numbers containing SSB Note 2
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSBs within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part except the allowed synchronization raster defined in TS 38.104 [13]. 
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.




SMTC configuration
To support NCD-SSB test, new SMTC configuration for NCD-SSB is introduced as follow.
[bookmark: _Ref114847806]Proposal 6: RAN4 to define the different SMTCs for NCD-SSB test cases as follow.
Table 9: SMTC.2 RedCap: SMTC Pattern 2 for SMTC period = 80 ms and duration = 1 ms
	SMTC Parameters
	Values

	SMTC periodicity
	80 ms

	SMTC offset
	5 ms

	SMTC duration
	1 ms



Table 10: SMTC.3 RedCap: SMTC Pattern 3 for SMTC period = 40 ms and duration = 1 ms
	SMTC Parameters
	Values

	SMTC periodicity
	40 ms

	SMTC offset
	20 ms

	SMTC duration
	1 ms



[bookmark: _Ref114847809]Proposal 7: RAN4 to define the NCD-SSB test case based on SMTC.2 if no measurement gap is needed; and SMTC.3 if measurement gap is needed.
Example of test case setting for NCD-SSB test
To verify the NCD-SSB test case, the test case should configure two dedicated DL/UL BWPs and SSBs as follows: 
[bookmark: _Ref114848861]Proposal 8: RAN4 to define the NCD-SSB test case configuration as follow.
Table 11: Supported test configurations in FR1
	Configuration
	Description

	1
	15 kHz SSB SCS, 20 MHz bandwidth, FDD duplex mode

	2
	15 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	4
	15 kHz SSB SCS, 20 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 12: General test case setting for NCD-SSB
	Parameter
	Value

	SMTC configuration for CD-SSB
	SMTC.1 RedCap

	SMTC configuration for NCD-SSB
	SMTC.2 RedCap 

	CD-SSB configuration
	FR1 15kHz SCS test configuration
	SSB.4 RedCap FR1 

	
	FR1 30kHz SCS test configuration
	SSB.5 RedCap FR1 

	
	FR2 test configuration
	SSB.2 RedCap FR2

	NCD-SSB configuration
	FR1 15kHz test configuration
	SSB.6 RedCap FR1 (Note 1)

	
	FR1 30kHz SCS test configuration
	SSB.7 RedCap FR1 (Note 1)

	
	FR2 test configuration
	SSB.3 RedCap FR2 (Note 1)

	BWP configuration
	Dedicated DL BWP1
	DLBWP.1.3 RedCap (Note 2)

	
	Dedicated DL BWP2
	DLBWP.1.3 RedCap (Note 2)

	
	Dedicated UL BWP1
	ULBWP.1.3 RedCap (Note 3)

	
	Dedicated UL BWP2
	ULBWP.1.3 RedCap (Note 3)

	Note 1: NCD-SSB is configured within dedicated RedCap DL BWP.
Note 2: The starting PRB index for dedicated DL BWP1 corresponding to CD-SSB PRB index; the starting PRB index for dediacted DL BWP2 corresponding to NCD-SSB PRB index;
Note 3: The starting PRB index for dedicated UL BWP1 is the same as the starting PRB index for dedicated DL BWP1; the starting PRB index for dedicated UL BWP2 is the same as the starting PRB index for dedicated DL BWP2.



Handover
In RedCap, UE handover to a dedicated BWP with NCD-SSB is allowed. We think it should define some test cases to verify such UE’s behaviours. In the test, two dedicated DL BWPs can be configured. One DL BWP includes CD-SSB and the other DL BWP includes NCD-SSB. NW will configure UE to handover to the DL BWP with NCD-SSB directly. After successfully handover to NCD-SSB associated DL BWP, the test requirement should be verified by UE transmitting the RACH in the dedicated UL BWP associated with the dedicated DL BWP including NCD-SSB based on the handover delay requirement.
[bookmark: _Ref114847812]Proposal 9: RAN4 to define the NCD-SSB based Handover test case by verifying the UE transmitting the RACH in the dedicated UL BWP associated with the DL BWP including NCD-SSB.
Measurement
In RedCap, the definition of intra-frequency is updated as follow. The SSB for intra-frequency measurement can be either CD-SSB or NCD-SSB. Thus, it’s necessary to define some test cases to verify the NCD-SSB based intra-frequency measurement for RedCap UE. The TE can configure both CD-SSB and NCD-SSB with different SS_RSRP level, for example, the RSRP level for NCD-SSB can trigger the A3 event, but the RSRP level for CD-SSB cannot trigger the A3 event. In the test, the UE shall send one Event A3 triggered measurement report, with a measurement reporting delay based on NCD-SSB SMTC periodicity.
	A measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the reference SSB of the serving cell and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. The reference SSB is the SSB defined in BWP-specific servingCellMO under BWP-DownlinkDedicated of active DL BWP, if the field is absent, the reference SSB is the SSB defined in servingCellMO under ServingCellConfig [2].


[bookmark: _Ref114847815]Proposal 10: RAN4 to define the NCD-SSB based intra-frequency measurements test case.
Summary
In this contribution we have discussed the NCD-SSB test case design for RedCap UE, and made following observations and proposals:
Proposal 1: RAN4 to define the total RF channel bandwidth for NCD-SSB test cases as follow.
· In FR1, TDD SCS=30KHz: 40MHz
· In FR1, TDD SCS=15KHz, FD-FDD SCS=15KHz, HD-FDD SCS=15KHz: 20MHz
· In FR2,  TDD SCS=120/240KHz: 100MHz
Proposal 2: RAN4 to define the dedicated BWPs/SSBs for NCD-SSB test cases as follow.
· Two dedicated BWPs whose BW is the half of the total RF CBW are configured without any overlapping in frequency domain.
· CD-SSB is configured within one dedicated DLBWP, and NCD-SSB is configured within the other dedicated DLBWP.
Proposal 3: RAN4 to introduce the new dedicated BWPs for RedCap test as follow: One BWP configuration for RedCap UE with SSB; another BWP configuration for RedCap UE where the BWP is not fully overlapped with SSB.
Table 1: Downlink BWP patterns for dedicated BWP configuration
	BWP Parameters
	Unit
	Values

	Reference BWP
	 
	DLBWP.1.1 RedCap
	DLBWP.1.2 RedCap
	DLBWP.1.3 RedCap

	Starting PRB index
	 
	RBa Note 1
	RBb Note 2
	RBc Note 3

	Bandwidth
	RB
	25 for SSB SCS = 15KHz,
51 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz
	25 for SSB SCS = 15KHz,
51 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz
	[52] for SSB SCS = 15KHz,
[51] for SSB SCS = 30KHz,
[32] for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz

	Note 1:	RBa is the lowest PRB index to guarantee the BWP including SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.
Note 2:	RBb is the lowest PRB index to guarantee the BWP not fully overlapped with SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.
Note 3:	RBc is the lowest PRB index to guarantee the BWP including SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.



Table 2: Uplink BWP patterns for dedicated BWP configuration
	BWP Parameters
	Unit
	Values

	Reference BWP
	 
	ULBWP.1.1 RedCap
	ULBWP.1.2 RedCap
	ULBWP.1.3 RedCap

	Starting PRB index
	 
	RBa Note 1
	RBb Note 2
	RBc Note 3

	Bandwidth
	RB
	25 for SSB SCS = 15KHz,
51 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz
	25 for SSB SCS = 15KHz,
51 for SSB SCS = 30KHz,
32 for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz
	[52] for SSB SCS = 15KHz,
[51] for SSB SCS = 30KHz,
[32] for SSB SCS = 120KHz
[16] for SSB SCS = 240KHz

	Note 1:	RBa is the same as RBa for DLBWP.1.1 RedCap.
Note 2:	RBb is the same as RBb for DLBWP.1.2 RedCap.
Note 3:	RBc is the same as RBc for DLBWP.1.3 RedCap.



Proposal 4: RAN4 to define the different CD-SSBs for NCD-SSB test cases as follow.
Table 3: SSB.4 RedCap FR1: SSB Pattern 4 for SSB SCS=15 kHz in 20 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	20 MHz

	SSB SCS
	15 kHz

	SSB periodicity (TSSB)
	20 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSB Note 2
	2-5

	Slot numbers containing SSB Note 2
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSB within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part according to the allowed synchronization raster defined in TS 38.104 [13].
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.



Table 4: SSB.5 RedCap FR1: SSB Pattern 5 for SSB SCS=30 kHz in 40 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	40 MHz

	SSB SCS
	30 kHz

	SSB periodicity (TSSB)
	20 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSB Note 3
	4-7 or 2-5 Note 2

	Slot numbers containing SSB Note 3
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSB within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part according to the allowed synchronization raster defined in TS 38.104 [13].
Note 2:	Symbols 4-7 is chosen, if the SSB pattern Case B should be used for the current band as indicated by Table 5.4.3.3-1 of TS 38.104 [13]; Otherwise, symbol 2-5 is chosen.
Note 3:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves



Table 5: SSB.2 RedCap FR2: SSB Pattern 2 for SSB SCS = 120 kHz in 100 MHz channel with 1 SSB per SS-burst
	SSB Parameters
	Values

	Channel bandwidth
	100 MHz

	SSB SCS
	120 kHz

	SSB periodicity (TSSB)
	40 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSBs Note 2
	4-7

	Slot numbers containing SSB Note 2
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSBs within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part according to the allowed synchronization raster defined in TS 38.104 [13]. 
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.



Proposal 5: RAN4 to define the different SSBs for NCD-SSB test cases as follow.
Table 6: SSB.6 RedCap FR1: SSB Pattern 6 for SSB SCS=15 kHz in 20 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	20 MHz

	SSB SCS
	15 kHz

	SSB periodicity (TSSB)
	80 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSB Note 2
	2-5

	Slot numbers containing SSB Note 2
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSB within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part except the allowed synchronization raster defined in TS 38.104 [13].
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.



Table 7: SSB.7 RedCap FR1: SSB Pattern 7 for SSB SCS=30 kHz in 40 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	40 MHz

	SSB SCS
	30 kHz

	SSB periodicity (TSSB)
	80 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSB Note 3
	4-7 or 2-5 Note 2

	Slot numbers containing SSB Note 3
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSB within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part except the allowed synchronization raster defined in TS 38.104 [13].
Note 2:	Symbols 4-7 is chosen, if the SSB pattern Case B should be used for the current band as indicated by Table 5.4.3.3-1 of TS 38.104 [13]; Otherwise, symbol 2-5 is chosen.
Note 3:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves



Table 8: SSB.3 RedCap FR2: SSB Pattern 3 for SSB SCS = 120 kHz in 100 MHz channel with 1 SSB per SS-burst
	SSB Parameters
	Values

	Channel bandwidth
	100 MHz

	SSB SCS
	120 kHz

	SSB periodicity (TSSB)
	40 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSBs Note 2
	4-7

	Slot numbers containing SSB Note 2
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSBs within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the associated bandwidth part except the allowed synchronization raster defined in TS 38.104 [13]. 
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.



Proposal 6: RAN4 to define the different SMTCs for NCD-SSB test cases as follow.
Table 9: SMTC.2 RedCap: SMTC Pattern 2 for SMTC period = 80 ms and duration = 1 ms
	SMTC Parameters
	Values

	SMTC periodicity
	80 ms

	SMTC offset
	5 ms

	SMTC duration
	1 ms



Table 10: SMTC.3 RedCap: SMTC Pattern 3 for SMTC period = 40 ms and duration = 1 ms
	SMTC Parameters
	Values

	SMTC periodicity
	40 ms

	SMTC offset
	20 ms

	SMTC duration
	1 ms



Proposal 7: RAN4 to define the NCD-SSB test case based on SMTC.2 if no measurement gap is needed; and SMTC.3 if measurement gap is needed.
Proposal 8: RAN4 to define the NCD-SSB test case configuration as follow.
Table 11: Supported test configurations in FR1
	Configuration
	Description

	1
	15 kHz SSB SCS, 20 MHz bandwidth, FDD duplex mode

	2
	15 kHz SSB SCS, 20 MHz bandwidth, TDD duplex mode

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	4
	15 kHz SSB SCS, 20 MHz bandwidth, HD-FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



Table 12: General test case setting for NCD-SSB
	Parameter
	Value

	SMTC configuration for CD-SSB
	SMTC.1 RedCap

	SMTC configuration for NCD-SSB
	SMTC.2 RedCap 

	CD-SSB configuration
	FR1 15kHz SCS test configuration
	SSB.4 RedCap FR1 

	
	FR1 30kHz SCS test configuration
	SSB.5 RedCap FR1 

	
	FR2 test configuration
	SSB.2 RedCap FR2

	NCD-SSB configuration
	FR1 15kHz test configuration
	SSB.6 RedCap FR1 (Note 1)

	
	FR1 30kHz SCS test configuration
	SSB.7 RedCap FR1 (Note 1)

	
	FR2 test configuration
	SSB.3 RedCap FR2 (Note 1)

	BWP configuration
	Dedicated DL BWP1
	DLBWP.1.3 RedCap (Note 2)

	
	Dedicated DL BWP2
	DLBWP.1.3 RedCap (Note 2)

	
	Dedicated UL BWP1
	ULBWP.1.3 RedCap (Note 3)

	
	Dedicated UL BWP2
	ULBWP.1.3 RedCap (Note 3)

	Note 1: NCD-SSB is configured within dedicated RedCap DL BWP.
Note 2: The starting PRB index for dedicated DL BWP1 corresponding to CD-SSB PRB index; the starting PRB index for dediacted DL BWP2 corresponding to NCD-SSB PRB index;
Note 3: The starting PRB index for dedicated UL BWP1 is the same as the starting PRB index for dedicated DL BWP1; the starting PRB index for dedicated UL BWP2 is the same as the starting PRB index for dedicated DL BWP2.



Proposal 9: RAN4 to define the NCD-SSB based Handover test case by verifying the UE transmitting the RACH in the dedicated UL BWP associated with the DL BWP including NCD-SSB.
Proposal 10: RAN4 to define the NCD-SSB based intra-frequency measurements test case.
References
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