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1	Introduction
In the previous RAN4 meeting, the detail test setup for PUSCH demodulation requirement with 71GHz was agreed. The related agreement was captured into the WF [1].
In this contribution, the view on the remaining issue is provided. Meanwhile, the ideal and impairment results are provided for requirement derivation.
2	Discussion
In this section, the view on remaining issue about test setup for PUSCH requirement is provided.
Channel bandwidth and SCS
	· Channel bandwidth for PUSCH requirements with 120 KHz SCS
· Define PUSCH BS demodulation requirements for 120kHz SCS with 100MHz and 400MHz
· Further discuss test applicable rules considering the mandatory CHBW sets for BS



Regarding the CBW, both 100MHz and 400MHz are UE mandatory according to core requirement. In Rel-15 FR2-1, different CBW requirement are defined with test applicability rule to reduce the test efforts as
 
	· For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it (see D.7 in table 4.6-1).
· Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.



Since both 100MHz and 400MHz requirements are defined, from baseband processing, there is no difference foreseen. Therefore, the same test applicability can be reused.
Proposal 1: RAN4 apply the same test applicability rule for PUSCH requirement with different CBW as
	· For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it (see D.7 in table 4.6-1).
· Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.



Configuration and test cases PUSCH demodulation requirements
	· MCS and number Tx/Rx branches for PUSCH requirements
· Option 1: MCS 20 with 1T2R Low and MCS 18 with 2T2R Low
· Note: If the final link budget agreement indicate 20Db SNR limit could be applied for FR2-2
· Option 2: MCS20 with 1T2R and 2T2R Low



Regarding MCS, based on our results, the target SNR for MCS 18 and MCS 20 with 2T2R is higher than the SNR limitation, therefore, it is not feasible to define requirement for them. Considering the test coverage for different MCS, we prefer to define MCS 20 only with 1T2R for PUSCH requirement. 
Proposal 2: RAN4 apply MCS 20 only with 1T2R for PUSCH requirement.
Channel Model
	· Option 1: Update channel model for MCS 16 with 120 kHz SCS as
· For 1x2 Low, use TDLA30-650
· For 2x2 Low, use TDLA30-650
· Option 2: Update channel model for MCS 16 with 120 kHz SCS as
· For 1x2 Low, use TDLA30-650
· For 2x2 Low, use TDLD30-650
· Option 3: Update channel model for MCS 16 with 120 kHz SCS as
· For 1x2 Low, use TDLA30-650
· For 2x2 Low, use TDLD30-200
· Option 4: Update channel model for MCS 16 with 480 kHz SCS as
· For 1x2 Low, use TDLA30-650
· For 2x2 Low, use TDLD30-200
· Option 5: Update channel model for MCS 16 with 120 kHz SCS and 480kHz SCS:
· For 1x2 Low, use TDLA30-650 for 100MHz CBW, TDLA10-650 for 400MHz CBW.
· For 2x2 Low, use TDLD30-200 for 100MHz CBW, TDLD10-200 for 400MHz CBW



Based on our initial results, it is feasible to apply TDLA30-650 for PUSCH requirement with MCS for both 120KHz and 480KHz. Therefore, there is no need to update the channel model.
 Proposal 3: RAN4 apply TDLA30-650 for PUSCH requirement with MCS 16 for both 120KHz and 480KHz.

3	Initial simulation results
In this section, based on the agreed simulation assumption in the last meeting, the simulation results for different are provided for simulation alignment purpose
Table 1: ideal and impairment simulation results for PUSCH with CP-OFDM 

	Case
	SCS
	CBW
	MCS
	Channel model
	DMRS
	Mapping type 
	Data length
	PTRS
	Antenna configuration
	SNR
(ideal)
	SNR
(impair)

	0
	120
	100
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled
	1x2
	-2.5
	-0.5

	1
	120
	100
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled
	2x2
	1.8
	3.8

	2
	120
	100
	16
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	8.7
	10.7

	3
	120
	100
	16
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	16.5
	18.5

	4
	120
	100
	18
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	8.6
	10.6

	5
	120
	100
	18
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	23.6
	25.6

	6
	120
	100
	20
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	10.6
	12.6

	7
	480
	400
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	-2.7
	-0.7

	8
	480
	400
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	1.7
	3.7

	9
	480
	400
	16
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	8.3
	10.3

	10
	480
	400
	16
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	16.1
	18.1

	11
	480
	400
	18
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	8.5
	10.5

	12
	480
	400
	18
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	2x2
	23.4
	25.4

	13
	480
	400
	20
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	K_PTRS=2
L_PTRS=1
	1x2
	10.4
	12.4




Table 2: ideal and impairment simulation results for PUSCH with DFT-s-OFDM
	Case
	SCS
	PRB
	MCS
	Channel model
	DMRS
	Mapping type 
	Data length
	PTRS
	Antenna configuration
	SNR
(ideal)
	SNR
(impair)

	0
	120
	64
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled
	1x2
	-2.2
	-0.2

	1
	480
	64
	4
	TDLA30-650
	1+1 (0,8)
	Type B
	10
	Disabled 
	1x2
	-2.3
	0.3



4	Conclusion
In this contribution, the view on remaining issue for PUSCH requirement is provided. Meanwhile, the ideal and impairment simulation results for 71GHz PUSCH requirement are provided requirement derivation.
Proposal 1: RAN4 apply the same test applicability rule for PUSCH requirement with different CBW as
	· For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it (see D.7 in table 4.6-1).
· Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.



Proposal 2: RAN4 apply MCS 20 only with 1T2R for PUSCH requirement.
Proposal 3: RAN4 apply TDLA30-650 for PUSCH requirement with MCS 16 for both 120KHz and 480KHz.
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