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1	BS demodulation requirements
· Not to discuss PUSCH requirements for coverage enhancements in RedCap WI. Companies should monitor Coverage Enhancements WI in case some new tests or performance requirements impact the RedCap WI
2	Common for UE demodulation and CSI reporting requirements for RedCap
2.1	Number of Rx antennas, CBW, duplex mode, and frequency range
· 1Rx RedCap UE: RAN4 define new UE demodulation and CSI reporting requirements with the following configuration:
· FDD SCS=15kHz in FR1
· Option 1: CBW=10MHz (keep the same assumption as Rel-15 NR UE demodulation)
· Option 2: CBW=20MHz (maximum defined bandwidth for RedCap UE)
· TDD SCS=30kHz in FR1
· CBW=20MHz
· TDD SCS=120kHz in FR2
· CBW=100MHz
· 2Rx RedCap UE:
· For FDD SCS=15kHz in FR1, RAN4 selects the existing UE demodulation and CSI reporting requirements with CBW=10MHz. FFS whether RAN4 need to define the new requirements for some test cases depending on the agreed scope of requirements.  
· For TDD SCS=120kHz in FR2, RAN4 selects the existing UE demodulation and CSI reporting requirements with CBW=100MHz. No new requirements are introduced.
· For TDD SCS=30kHz in FR1, RAN4 define new UE demodulation and CSI reporting requirements with CBW=20MHz.
2.2		UL/DL pattern used for FDD tests
· 1Rx RedCap UE
· Use Full Duplex FDD as the initial simulation assumption.
· RAN4 discuss further whether to define requirements (e.g., FRC) based on Half Duplex FDD or not. If HD-FDD is used, consider the existing TDD pattern FR1.15-1 (i.e., DDDSU)
· 2Rx RedCap UE
· Use Full Duplex FDD
· RAN4 reuses the existing FDD requirements
2.3	How to define 2Rx FR1 TDD requirements for testing of 2Rx UE RedCap UEs
· Define 2Rx FR1 TDD demodulation (e.g., PBCH, PDCCH and PDSCH) and CSI requirements (e.g., CQI, PMI and RI) with channel bandwidth equal to 20MHz.
· Keep the requirements aligned between 2Rx and 1Rx.
3	UE demodulation requirements
Interested companies are encouraged to provide the simulation results for the agreed test cases in RAN4#102-e.
3.1	PDSCH
· RAN4 define PDSCH demodulation requirements for RedCap UE.
3.1.1	1Rx test cases
3.1.1.1	FDD 15kHz FR1
· Option 1:
· QPSK: Type A, Table 5.2.2.1.1-3 Test 1-1, QPSK 0.30, TDLB100-400, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 5.2.2.1.1-3 Test 1-4, 16QAM 0.48, TDLC300-100, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 5.2.2.1.1-4 Test 2-1, 64QAM 0.5, TDLA30-10, 2Tx, Rank 1, 70% max TP
· FFS for 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP
· Option 2:
· QPSK MCS4: Type A, Table 5.2.2.1.1-3 Test 1-2?, QPSK 0.3, TDLC300-100, 2Tx, Rank 1, 70% max TP
· 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP
3.1.1.2	TDD 30kHz FR1
· Option 1:
· QPSK: Type A, Table 5.2.2.2.1-3 Test 1-1, QPSK 0.30, TDLB100-400, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 5.2.2.2.1-3 Test 1-4, 16QAM 0.48, TLDC300-100, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 5.2.2.2.1-4 Test 2-1, 64QAM 0.50, TLDA30-1, 2Tx, Rank 1, 70% max TP
· FFS for 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP
· Option 2
· 64QAM MCS19: Type A, Table 5.2.2.2.1-4 Test 2-1?, 64QAM 0.50, TLDA30-10, 2Tx, Rank 1, 70% max TP
· 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP
3.1.1.3	TDD 120kHz FR2
· Option 1: 
· QPSK: Type A, Table 7.2.2.2.1-3 Test 1-1, QPSK 0.30, TDLC60-300, 2Tx, Rank 1, 70% max TP
· 16QAM: Type A, Table 7.2.2.2.1-4 Test 2-2, 16QAM 0.48, TDLA30-300, 2Tx, Rank 1, 70% max TP
· 64QAM: Type A, Table 7.2.2.2.1-4 Test 2-6, 64QAM 0.42, TDLA30-75, 2Tx, Rank 1, 70% max TP
· FFS for 256QAM MCS20: Type A, Table 7.2.2.2.1-3 Test 1-4?, 256QAM 0.76, TDLD30-75, 2Tx, Rank 1, 70% max TP
· Option 2:
· 64QAM MCS17: Type A, Table 7.2.2.2.1-4 Test 2-6?, 64QAM 0.42, TDLA30-75, 2Tx, Rank 1, 70%
3.1.2	2Rx test cases
3.1.2.1	FDD 15kHz FR1
· Option 1
· QPSK: Type A, Table 5.2.2.1.1-3 Test 1-1, QPSK 0.30, TDLB100-400, 2Tx, Rank 1, 70% max TP (Reuse)
· 16QAM: Type A, Table 5.2.2.1.1-3 Test 1-4, 16QAM 0.48, TDLC300-100, 2Tx, Rank 1, 70% max TP (New with 70% of max TP)
· 64QAM: Type A, Table 5.2.2.1.1-4 Test 2-1, 64QAM 0.5, TDLA30-10, 2Tx, Rank 2, 70% max TP (Reuse)
· FFS for 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP
· Option 2
· QPSK MCS4: Type A, Table 5.2.2.1.1-3 Test 1-2?, QPSK 0.30, TDLC300-100, 2Tx, Rank 1, 70% max TP (Reuse)
· 256QAM MCS24: Type A, Table 5.2.2.1.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP (Reuse)
3.1.2.2	TDD 30kHz FR1
· Option 1
· QPSK: Type A, Table 5.2.2.2.1-3 Test 1-1, QPSK 0.30, TDLB100-400, 2Tx, Rank 1, 70% max TP (New with CBW=20MHz)
· 16QAM: Type A, Table 5.2.2.2.1-3 Test 1-4, 16QAM 0.48, TLDC300-100, 2Tx, Rank 1, 70% max TP (New with CBW=20MHz)
· 64QAM: Type A, Table 5.2.2.2.1-4 Test 2-1, 64QAM 0.50, TLDA30-1, 2Tx, Rank 2, 70% max TP (New with CBW=20MHz)
· FFS for 256QAM MCS24: Type A, Table 5.2.2.2.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP (New with CBW=20MHz)
· Option 2
· [bookmark: _Hlk93581931]64QAM MCS19: Type A, Table 5.2.2.2.1-4 Test 2-1?, 64QAM 0.50, TLDA30-10, 2Tx, Rank 1, 70% max TP (New with CBW=20MHz)
· 256QAM MCS24: Type A, Table 5.2.2.2.1-3 Test 1-3?, 256QAM 0.82, TDLA30-10, 2Tx, Rank 1, 70% max TP (New with CBW=20MHz)
3.1.2.3	TDD 120kHz FR2
· Option 1
· QPSK: Type A, Table 7.2.2.2.1-3 Test 1-1, QPSK 0.30, TDLC60-300, 2Tx, Rank 1, 70% max TP (Reuse)
· 16QAM: Type A, Table 7.2.2.2.1-4 Test 2-2, 16QAM 0.48, TDLA30-300, 2Tx, Rank 2, 70% max TP (Reuse)
· 64QAM: Type A, Table 7.2.2.2.1-4 Test 2-6, 64QAM 0.42, TDLA30-75, 2Tx, Rank 2, 70% max TP (Reuse)
· FFS: 256QAM MCS20: Type A, Table 7.2.2.2.1-3 Test 1-4?, 256QAM 0.76, TDLD30-75, 2Tx, Rank 1, 70% max TP (Reuse)
· Option 2
· 64QAM MCS17: Type A, Table 7.2.2.2.1-4 Test 2-6?, 64QAM 0.42, TDLA30-75, 2Tx, Rank 1, 70% max TP (Reuse)
3.2	PDCCH
· RAN4 define PDCCH demodulation requirements for RedCap UE.
· Not define PDCCH demodulation requirements with Power saving scenario for RedCap UE.
3.2.1	1Rx test cases
3.2.1.1	FDD 15kHz FR1
· Option 1: AL8 only
· Option 2: AL4 and AL8. FFS for AL16
3.2.1.2	TDD 30kHz FR1
· Option 1: AL4 only
· Option 2: AL4 and AL8. FFS for AL16
3.2.1.3	TDD 120kHz FR2
· Option 1: AL16 only
· Option 2: AL4 and AL8. FFS for AL16
3.2.2	2Rx test cases
· Apply the same configuration as 1Rx UE tests. 

3.3	PBCH
· RAN4 define PBCH demodulation requirements for RedCap UE.
3.3.1	1Rx test cases
· RAN4 define PBCH demodulation requirements by reusing the existing PBCH test setup for 2Rx with SS/PBCH block index is unknown.
· For the case with SS/PBCH block index is known,
· Option 1: RAN4 define the case with SS/PBCH block index is known for 1Rx UE
· Option 2: RAN4 don’t define the case with SS/PBCH block index is known for 1Rx UE
3.3.1.1	Agreed test cases for FDD FR1
	
	CBW / SCS
	Propagation condition
	Antenna configuration
	SS/PBCH block index
	New / Reuse

	Table 5.4.2.1-2 Test 1
	10 / 15
	TDLC300-100
	1x1
	Not known
	New



3.3.1.2	Agreed test cases for TDD FR1
	
	CBW / SCS
	Propagation condition
	Antenna configuration
	SS/PBCH block index
	New / Reuse

	Table 5.4.2.2-2 Test 1
	20 / 30
	TDLC300-100
	1x1 Low
	Not known
	New



3.3.1.3	Agreed test cases for TDD FR2
	
	CBW / SCS
	Propagation condition
	Antenna configuration
	SS/PBCH block index
	New / Reuse

	Table 7.4.2.2-2 Test 1
	100 / 120
	TDLA30-300
	1x1
	Not known
	New

	Table 7.4.2.2-2 Test 2
	100 / 240
	TDLA30-75
	1x1
	Not known
	New



3.3.2	2Rx test cases
All the exiting PBCH demodulation requirements with 2Rx are applicable for RedCap 2Rx UE
3.3.2.1	FDD FR1
	
	CBW / SCS
	Propagation condition
	Antenna configuration
	SS/PBCH block index
	New / Reuse

	Table 5.4.2.1-2 Test 1
	10 / 15
	TDLC300-100
	1x2 Low
	Not known
	Reuse

	Table 5.4.2.1-3 Test 1
	10 / 15
	TDLC300-100
	1x2 Low
	Known
	Reuse



3.3.2.2	TDD FR1
	
	CBW / SCS
	Propagation condition
	Antenna configuration
	SS/PBCH block index
	New / Reuse

	Table 5.4.2.2-2 Test 1
	20 / 30
	TDLC300-100
	1x2 Low
	Not known
	Reuse (*1)

	Table 5.4.2.2-3 Test 1
	20 / 30
	TDLC300-100
	1x2 Low
	Known
	Reuse (*1)

	(*1) Keep the the same SNR requirements, but may need to change the channel bandwidth configuration. 



3.3.2.3	TDD FR2
	
	CBW / SCS
	Propagation condition
	Antenna configuration
	SS/PBCH block index
	New / Reuse

	Table 7.4.2.2-2 Test 1
	100 / 120
	TDLA30-300
	1x2 Low
	Not known
	Reuse

	Table 7.4.2.2-2 Test 2
	100 / 240
	TDLA30-75
	1x2 Low
	Not known
	Reuse

	Table 7.4.2.2-3 Test 1
	100 / 120
	TDLA30-300
	1x2 Low
	Known
	Reuse

	Table 7.4.2.2-3
Test 2
	100 / 240
	TDLA30-75
	1x2 Low
	Known
	Reuse



3.4	Sustained data rate (SDR)
· Option 1: Existing SDR test methodology can be reused for RedCap 1Rx/2Rx UE. 
· Discuss whether to update MCS configuration and common test parameters for 1 Rx RedCap UE testing
· Option 2: Not introduce SDR tests for RedCap 1Rx/2Rx UE
[bookmark: _Ref16604413]4	CSI reporting requirements
4.1		CQI reporting requirements
· Define CQI reporting tests for both static condition and fading condition for RedCap 1Rx/2Rx UE.
· For the fading condition define wideband CQI reporting test only. 
· Use CQI table 1 for RedCap UE CQI reporting requirements.
· For 2Rx tests for FR1 FDD, 
· Define new 2Rx tests for FR1 FDD with CQI table 1 
· FFS whether to define test with CQI table 2 for Redcap UE supporting 256 QAM. If agreed, existing test requirements can be reused

4.1.1	1Rx test cases
4.1.1.1	FDD FR1
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	10 / 15
	Table 1
	1
	2 x 1
	New

	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	10 / 15
	Table 1
	1
	2 x 1
	New



4.1.1.2	TDD FR1
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	20 / 30
	Table 1
	1
	2 x 1
	New

	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	20 / 30
	Table 1
	1
	2 x 1
	New



4.1.1.3	TDD FR2
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	Table 8.2.2.2.1.1-1 Test 1/2
	CQI report definition test
	100 / 120
	Table 1
	1
	2 x 1
	New

	Table 8.2.2.2.2.1-1 Tests 1/2
	Wideband CQI reporting test
	100 / 120
	Table 1
	1
	2 x 1
	New



4.1.2	2Rx test cases
4.1.2.1	FDD FR1
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	10 / 15
	Table 1
	2
	2 x 2 Low
	New for UE not supporting 256QAM

	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	10 / 15
	Table 1
	2
	2 x 2 Low
	New for UE not supporting 256QAM



4.1.2.2	TDD FR1
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	Table 6.2.2.1.1.1-1 Test 1/2
	CQI report definition test
	20 / 30
	Table 1
	2
	2 x 2 Low
	New

	Table 6.2.2.1.2.1-1 Test 1/2
	Wideband CQI reporting test
	20 / 30
	Table 1
	2
	2 x 2 Low
	New



4.1.2.3	TDD FR2
	Reference
	CQI test
	CBW / SCS
	CQI table 
	Rank
	Antenna configuration
	New / Reuse

	Table 8.2.2.2.1.1-1 Test 1/2
	CQI report definition test
	100 / 120
	Table 1
	2
	2 x 2
	Reuse

	Table 8.2.2.2.2.1-1 Tests 1/2
	Wideband CQI reporting test
	100 / 120
	Table 1
	1
	2 x 2
	Reuse



4.2	PMI reporting requirements
· RAN4 discuss further whether to define PMI reporting tests for RedCap UE.
· Option 1: Define for both 1Rx UE and 2Rx UE
· Option 2: Not define for both 1Rx UE and 2Rx UE
· Option 3 Define only for 2Rx UE
· If PMI reporting test is defined, discuss further applied test cases

4.3	RI reporting requirements for 2Rx UE
· RAN4 discuss further whether to define RI reporting tests for RedCap 2Rx UE.
· Option 1: Define RI tests. It requires to rerun the simulation with CQI table 1 for FR1 FDD and TDD. 
· Option 2: Not define RI tests.
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