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1 Introduction
Following the discussion at RAN4#106bis-e, we use this contribution to clarify our position on the unresolved topics. We refer to our results regarding Sustained Data Rate (SDR) requirements for UEs supporting 8Rx based on last meeting agreements (for detailed simulation results, please refer to [2]). The focus of this WI is:

	·   Enable 8Rx for CPE/FWA/vehicle/industrial devices
· Specify UE demodulation performance and CSI requirements with up to 8 layers to support 8Rx
· Investigate and, if necessary, specify the requirements with up to 8 DL MIMO layers
· Specify the SDR requirements with 8 MIMO layers


2 [bookmark: _Hlk92380727]Discussion
The purpose of the SDR requirements is to verify that Layers 1 and 2 correctly process in a sustained manner the received transport blocks corresponding to the maximum data rates indicated by UE capabilities. What remains from RAN4#106bis-e [1] is what follows:

Maximum MCS and MIMO layers for 64QAM 
· 2 and 4 MIMO layers resus the existing MCS value defined in Table 5.5A-5 of TS 38.101-4
· 8 layers: MCS26 (Table 1)
This item has already been agreed in RAN4#106bis-e. We include it here for the sake of completeness.

Maximum MCS and MIMO layers for 256QAM 
· 2 and 4 layers: reuse the requirements defined in Table 5.5A-5 of TS 38.101-4 
· Candidate options for maximum achievable MCS for 8 layers
· Option 1: MCS22
· Option 2: MCS24 

For SDR 256QAM, we have converged to two options, MCS22 and MCS24. Upon our simulation results, we notice that both MCS22 and MCS24 are feasible. We observe that full throughput is achieved with sufficient margin below the 30dB ceiling, even if we include a generous ~3dB additional margin accounting for RF impairments.
Observation#1: For SDR 256QAM, both MCS22 and MCS24 are feasible, since full thougput can be obtained well below the 30dB cuttoff, including a ~3dB additional margin for RF impairments.
Proposal#1: For SDR 8 Layers, define requirements with MCS24 for256QAM.

Maximum MCS and MIMO layers for 1024QAM 
· Introduce SDR requirements for 1024QAM at least for 2 MIMO layers
· Candidate options 
· Option 1: Only 2 layers: 
· Option 1a: MCS23
· Option 1b: MCS24
· Option 2: Both 2 and 4 layers:
· Option 2a: MCS23
· Option 2b: MCS24 

For the 1024QAM case, we support the position that both numbers of MIMO layers should be tested. However, our simulation results only confirm that only Rank-2 requirements are feasible. For the 1024QAM case, we observe that MCS23 needs an SNR of 28dB. This is too tight considering that the expectation is that when including and additional RF impairment margin, the results should not be above the 30dB target.
Observation#2: For SDR 1024QAM, only Rank-2 seems feasible, at MCS24. For Rank-4 and the minimum MCS, MCS23, the SNR results is too close to the 30dB target.
Proposal#2: For SDR 2 Layers, define requirements 1024QAM requirements with MCS24 (Option 1b).

Finally, once requirements are set, the corresponding MCS look-up tables based on our results are stated below:
Proposal #3: Define MCS look-up tables as follows:
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	6
	1
	26

	8
	6
	0.8
	24

	8
	6
	0.75
	23

	8
	6
	0.4
	14

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:   MCS index for maximum modulation format 8 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214



	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	24

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	Note 1:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214



	Supported RX
antenna ports
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	
	
2


	10
	1
	24

	
	
	10
	0.8
	21

	
	
	10
	0.75
	19

	
	
	10
	0.4
	9

	Note 1:	MCS Index for maximum modulation format 10 is based on MCS index Table 4 defined in clause 5.1.3.1 of TS 38.214




3 Conclusion
In this contribution, we provide our views on 8Rx UE SDR requirements, including proposals backed by simulation results. Our observations and proposals are summarized as below:
Observation#1: For SDR 256QAM, both MCS22 and MCS24 are feasible, since full thougput can be obtained well below the 30dB cuttoff, including a ~3dB additional margin for RF impairments.
Proposal#1: For SDR 8 Layers, define requirements with MCS24 for256QAM.
Observation#2: For SDR 1024QAM, only Rank-2 seems feasible, at MCS24. For Rank-4 and the minimum MCS, MCS23, the SNR results is too close to the 30dB target.
Proposal#2: For SDR 2 Layers, define requirements 1024QAM requirements with MCS24 (Option 1b).
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	Note 1:   MCS index for maximum modulation format 8 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214
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