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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we provide initial analysis on performance part requirements for UE supporting NR in less than 5 MHz bandwidth. 
Discussion
[bookmark: _Toc5952573]Test configurations 
With the reduced CBW, we may need to revisit the following configuration whether we need new values to be calculated or legacy values can be reused. 
· OCNG
· RMC
· CBW
· Signal levels

Reference measurement Channels:
RMC for PDSCH
In Rel-15, we specified reference measurement channel for 24 PRBs for PDSCH. Since transmission BW is 12 or 15 PRB, we need to define a new RMC table for 12/15 PRB.
	Parameter
	Unit
	Value

	Reference channel
	
	SRNR5.1.1 FDD
	SRNR5.1.2 FDD
	
	
	
	
	

	Channel bandwidth
	MHz
	Defined in test case
	Defined in test case
	
	
	
	
	

	Number of transmitter antennas
	
	1
	1
	
	
	
	
	

	Allocated resource blocks for PDSCH Note 1
	
	12
	15
	
	
	
	
	

	Allocated slots per Radio Frame
	
	10
	10
	
	
	
	
	

	Radio frame containing SSB
	slots
	Note 5
	Note 5
	
	
	
	
	

	Radio frame not containing SSB
	slots
	10
	10
	
	
	
	
	

	MCS index
	
	4
	4
	
	
	
	
	

	Modulation
	
	QPSK
	QPSK
	
	
	
	
	

	Target Coding Rate
	
	1/3
	1/3
	
	
	
	
	

	Number of control symbols
	
	2
	2
	
	
	
	
	

	PDSCH mapping type
	
	Type A
	Type A
	
	
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	
	

	  For slots with RMSI Note 2
	bits
	TBC
	TBC
	
	
	
	
	

	  For slots without RMSI
	bits
	TBC
	TBC
	
	
	
	
	

	Number of Code Blocks per slot
	
	1
	1
	
	
	
	
	

	Binary Channel Bits Per slot
	
	
	
	
	
	
	
	

	  For slots with RMSI Note 2, Note 4
	bits
	TBC
	TBC
	
	
	
	
	

	  For slots without RMSI Note 6
	bits
	TBC
	TBC
	
	
	
	
	

	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:	PDSCH 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-AdditonalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM group(s) without data: 2.
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: 	When DRX is configured, PDCCH can be scheduled both for downlink assignment and/or UL grant only during ([10]ms  -  drx-InactivityTimer) from timing when drx-onDurationTimer starts, unless otherwise specified in the test case



RMC for CORESET for RMSI:
Similar to PDSCH, even for CORESET 0, allocated RB are 24 in NR. We need to define a new RMC table for CORESET for RMSI.
	Parameter
	Unit
	Value

	Reference channel
	
	CRNR5.1.1 FDD
	CRNR5.1.1 FDD
	
	
	
	
	

	Channel bandwidth
	MHz
	Defined in test case
	Defined in test case
	
	
	
	
	

	Subcarrier spacing for RMSI CORESET
	kHz
	15
	15
	
	
	
	
	

	Allocated resource blocks for RMSI CORESET Note 7
	
	12
	15
	
	
	
	
	

	Subcarrier spacing for SSB
	kHz
	15
	15
	
	
	
	
	

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

	Offset between SSB and RMSI CORESET Note 3, 7
	RB
	0 (Note8)
	0 (Note8)
	
	
	
	
	

	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
	2
	
	
	
	
	

	DCI Format Note 1
	
	Note 2
	Note 2
	
	
	
	
	

	Aggregation level
	CCE
	4
	8
	
	
	
	
	

	DMRS precoder granularity
	
	6
	6
	
	
	
	
	

	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 13-11 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.
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 13-1 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.


	
CORESET for RMC scheduling:
Similar to PDSCH, even for CORESET for control, allocated RB are 24 in NR. We may need to define a new RMC table for CORESET for control. If we need to define new table, we can take following table as baseline. Alternatively, if dedicated coreset can refer to coreset ID 0, then current config can work without additional table or new config.

	Parameter
	Unit
	Value

	Reference channel
	
	CCRNR5.1.1 FDD
	CCR.1.2 FDD
	
	
	
	
	

	Channel bandwidth
	MHz
	Defined in test case
	Defined in test case
	
	
	
	
	

	Subcarrier spacing
	kHz
	15
	15
	
	
	
	
	

	Allocated resource blocks for CORESET Note 3
	
	15
	12
	
	
	
	
	

	Number of transmitter antennas
	
	1
	1
	
	
	
	
	

	Duration of CORESET
	symbols
	3
	2
	
	
	
	
	

	REG bundle size
	
	6
	6
	
	
	
	
	

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

	CCE to REG mapping
	
	Interleaved
	Interleaved
	
	
	
	
	

	Interleave n_shift
	
	0
	0
	
	
	
	
	

	Interleave size
	
	2
	2
	
	
	
	
	

	Beamforming Pre-Coder
	
	N/A
	N/A
	
	
	
	
	

	Aggregation level
	CCE
	8
	4
	
	
	
	
	

	DCI formats
	
	Note 1
	Note 1
	
	
	
	
	

	Payload size (without CRC)
	bits
	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 resource blocks where the associated RMC is scheduled.



Proposal 1:  RAN4 to decide on whether to use existing configuration or define new RMC table for PDSCH, RMSI, and UE specific PDCCH. 
OCNG:
Though OCNG table can be reused, we need few clarifications like highlighted in yellow in the below table.
	OCNG Parameters
	Control Region
	Data Region

	Resource allocation
	Unused REs (Note 1)
	Unused REs (Note 2)

	Channel
	PDCCH
	PDSCH

	Contents
	Virtual UE IDs
	Uncorrelated pseudo random QPSK modulated data

	Antenna transmission scheme
	Same as used in PDCCH RMC of less than 5 MHz
	Same as used in PDSCH RMC of less than 5 MHz

	Subcarrier spacing
	Same as used in PDCCH RMC of less than 5 MHz
	Same as used in PDSCH RMC of less than 5 MHz

	Aggregation level
	Same as used in PDCCH RMC of less than 5 MHz
	N/A

	Code rate
	Same as used in PDCCH RMC of less than 5 MHz
	Same as used in PDSCH RMC of less than 5 MHz

	Transmit Power
	Same as used in PDCCH RMC of less than 5 MHz
	Same as used in PDSCH RMC of less than 5 MHz

	CP length
	Same as used in PDCCH RMC of less than 5 MHz
	Same as used in PDSCH RMC of less than 5 MHz

	Note 1:	REs not used in the active CORESETs where PDCCH is scheduled for the UE under test.
Note 2:	REs not allocated to any physical channels, CORESET, SSB or any other reference signal within the channel bandwidth of the cell, confined to BWoccupied where specified in the test case.



Proposal 2:  RAN4 to define new OCNG table which is similar as legacy table. The table discussed above can be taken as baseline.
Signal Levels:
Io levels are defined for dBm/9.36MHz (i.e., 52 RB) or dBm/38.16MHz (212 RB). However, for NR less than 5 MHz transmission BW is 12 or 15 PRB (i.e., usable BW). We need to define Io levels for 2.16 MHz and 2.7 Mhz. Actual Io values can be calculated as it may depend on the test. 
Proposal 3:  Io values should be used for 2.16 MHz and 2.7 MHz. New Io values to be discussed during CR phase.
Test cases list
In last meeting RAN4 agreed to support the test cases for the following requirements. 
· Introduce at least following test cases:
· HO test cases
· RLM test cases
· BFD and CBD test cases
· Measurement delay with index reading test cases
In the below table, we provide our view on the tests we would like to support.
	TC#
	Description
	Comments 
	Ericsson Position

	Cell reselection

	1
	Intra-frequency cell reselection in IDLE mode
	Since there is no new enhanced requirement to test here, we are fine to not test it 
	Fine with not supporting

	RRC Re-establishment

	2
	RRC Re-establishment, Intra-frequency
	Same comment as above
	Fine with not supporting

	RLM

	RLM-1
	Radio Link Monitoring (SSB-based, FR1):
Test 1
· DRX
· Out-of-sync 
· 12 PRBs
	
	

	[bookmark: _Hlk163320942]RLM-2
	Radio Link Monitoring (SSB-based, FR1):
Test 2
· DRX
· In-sync
· 12 PRBs
	We prefer testing one RLM test case with DRX 
	Support

	RLM-3
	Radio Link Monitoring (SSB-based, FR1):
Test 3
· Non-DRX
· Out-of-sync 
· 15 PRBs
	
	Agreed in last meeting 

	RLM-4
	Radio Link Monitoring (SSB-based, FR1):
Test 4
· Non-DRX
· In-sync
· 15 PRBs
	
	Agreed in last meeting

	BFD

	BFD-1
	BFD and link recovery (SSB-based, FR1):
Test 1
· DRX
· 15 PRB
	
	Agreed in last meeting

	BFD-2
	BFD and link recovery (SSB-based, FR1):
Test 1
· Non DRX
· 20 PRB
	
	

	Event triggered reporting

	Event-1
	SA event triggered reporting, SSB based, Time period for time index detection:
· Intra-frequency
· non-DRX, 
· no gaps, 
· 15 PRBs
	
	Agreed in last meeting

	Event-2
	SA event triggered reporting, SSB based, Time period for time index detection:
· Intra-frequency
· DRX, 
· no gaps, 
· 12 PRBs
	
	Agreed in last meeting to not support

	Event-3
	SA event triggered reporting, SSB based, Time period for time index detection:
· Inter-frequency
· Non-DRX, 
· gaps, 
· 12 PRBs
	We would like to specify one measurement test with 12 PRB
	Support

	Event-4
	SA event triggered reporting, SSB based, Time period for time index detection:
· Inter-frequency
· DRX, 
· gaps, 
· 15 PRBs
	If we are going to specify only one inter-frequency test, we can have this as 12 PRB
	Agreed in last meeting. We would like to modify it a bit

	Handover

	HO-1
	SA FR1-FR1 Handover,
· Intra-frequency
· Unknown target cell
	
	Agreed in last meeting

	HO-2
	SA FR1-FR1 Handover,
· Inter-frequency
· Unknown target cell
	
	

	L1-RSRP reporting

	L1-RSRP-1
	Intra-frequency, FR1, SSB based L1-RSRP measurement when DRX is not used
	
	

	L1-RSRP-2
	Intra-frequency, FR1, SSB based L1-RSRP measurement when DRX is used
	
	

	Measurement Accuracy

	L3-Meas-1
	SA: intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	
	

	L3-Meas-2
	SA inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	Since the BW SSB BW is reduced, we would like to test at least one test for accuracy requirements 
	Support 



Proposal 4:  In addition to the test cases agreed in last meeting, we propose to additionally agree on following tests
· RLM-2
· Event-3
· Event-4 (minor modification to last meeting agreed test)
· L3-Meas-2
Methods for introducing tests
We think RAN4 can look at optimised way of capturing the tests for NR less than 5 MHz. Since the common and cell specific configurations are likely to be same for all the tests to be introduce for NR less than 5 MHz, we suggest capturing that in a separate section or table in A.3X and refer that table in each of the test case instead of repeating the same in all the test cases.   

Proposal 5:  RAN4 to capture the common configurations in a common table in A.3.X and refer to that table in test cases instead repeating that config in all the tests.
Further, test procedure is also expected to be same as legacy tests other than the config and the requirements to be met. Ran4 can look at whether a legacy test can be referred instead of repeating all the test procedure and requirements. 
Proposal 6:  RAN4 to consider at refereeing legacy test as a reference instead of capturing the same test procedure again. 
Summary and conclusions
Proposal 1:  RAN4 to decide on whether to use existing configuration or define new RMC table for PDSCH, RMSI, and UE specific PDCCH. 
Proposal 2:  RAN4 to define new OCNG table which is similar as legacy table. The table discussed above can be taken as baseline.
Proposal 3:  Io values should be used for 2.16 MHz and 2.7 MHz. New Io values to be discussed during CR phase.
Proposal 4:  In addition to the test cases agreed in last meeting, we propose to additionally agree on following tests
· RLM-2
· Event-3
· Event-4 (minor modification to last meeting agreed test)
· L3-Meas-2
Proposal 5:  RAN4 to capture the common configurations in a common table in A.3.X and refer to that table in test cases instead repeating that config in all the tests.
Proposal 6:  RAN4 to consider at refereeing legacy test as a reference instead of capturing the same test procedure again. 
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	Parameter
	Unit
	Value

	Reference channel
	
	CR.1.1 FDD
	NEW
	
	
	
	
	

	Channel bandwidth
	MHz
	Defined in test case
	
	
	
	
	
	

	Subcarrier spacing for RMSI CORESET
	kHz
	15
	
	
	
	
	
	

	Allocated resource blocks for RMSI CORESET Note 7
	
	24
	12 is possible
	
	
	
	
	

	Subcarrier spacing for SSB
	kHz
	15
	
	
	
	
	
	

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

	Offset between SSB and RMSI CORESET Note 3, 7
	RB
	0 (Note8)
	
	
	
	
	
	

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

	Number of transmitter antennas
	
	1
	
	
	
	
	
	

	Duration of RMSI CORESET Note 7
	symbols
	2
	
	
	
	
	
	

	DCI Format Note 1
	
	Note 2
	
	
	
	
	
	

	Aggregation level
	CCE
	8
	
	
	
	
	
	

	DMRS precoder granularity
	
	6
	
	
	
	
	
	

	REG bundle size
	
	6
	
	
	
	
	
	

	Mapping from REG to CCE
	
	Distributed
	Non-distributed or contiguous
	
	
	
	
	

	Cell ID
	
	Note 5
	
	
	
	
	
	

	Payload (without CRC)
	bits
	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 13-11 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.
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 13-1 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.
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