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1 Introduction

In RAN4 #92 WF on UE demodulation requirements with power imbalance was approved [1]. In RAN #85 the WID on NR performance requirement enhancement [2] was revised and new objective related to NR FR1 CA PDSCH demodulation performance requirement was added:
	· NR FR1 CA PDSCH demodulation performance requirement with power imbalance

· Intra-band contiguous 2CC CA with 6dB power imbalance is assumed


In this paper we provide view on NR CA requirements with power imbalance.
2 Discussion
CA requirements with power imbalance are already defined for LTE Rel-10. The purpose of this requirements is to verify image-reject processing because image-reject performance is decreased for scenarios with power imbalance for direct-conversion receiver and may affect demodulation processing. In RAN #85 it was agreed to define NR requirements for intra-band contiguous 2CC CA with 6dB power imbalance. Similar scenario is assumed to LTE CA requirements with power imbalance. Therefore, we suggest to reuse the following configuration from LTE requirements:

· Propagation conditions: Static channel without external noise

· FRC: 64QAM with Rank 2 for tested CC

· HARQ: No retransmission, RV version 0

· Reference value Fraction of Maximum Throughput: 85%

Proposal 1:
Reuse the following LTE CA requirements configuration for NR CA requirements with power imbalance:

· Propagation conditions: Static channel without external noise

· FRC: 64QAM with Rank 2 for tested CC

· HARQ: No retransmission, RV version 0

· Reference value Fraction of Maximum Throughput: 85%

LTE CA requirements with power imbalance are defined for FDD and TDD modes. We suggest also to define NR CA requirements with power imbalance for FDD and TDD modes. In Table 1 and Table 2 we provide the list of NR CA configurations for FDD and TDD bands respectively.
Table 1. Intra-band contiguous CA configurations with FDD band

	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)

	CA_n1B
	10
	10,15
	40

	
	15
	15,20
	

	
	20
	20
	

	CA_n66B
	5
	20, 40
	50

	
	10
	15, 20, 40
	

	
	15
	10, 15, 20
	

	
	20
	5, 10, 15
	

	
	40
	5, 10
	


Table 2. Intra-band contiguous CA configurations with TDD band
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)

	CA_n41C
	40
	80, 100
	180

	
	50, 60, 80
	60, 80, 100
	

	
	10, 15, 20, 40, 50, 60, 80, 90
	15, 20, 40, 50, 60, 80, 90, 100
	190

	CA_n48B
	5
	15, 20, 40
	50

	
	10
	10, 15, 20, 40
	

	
	15, 20
	5, 10, 15, 20
	

	
	40
	5,10
	

	CA_n48C
	10, 15
	90, 100
	150

	
	20
	80, 90, 100
	

	
	40
	60, 80, 90, 100
	

	
	50
	50, 60, 80, 90, 100
	

	
	60
	40, 50, 60, 80, 90
	

	
	80
	20, 40, 50, 60
	

	
	90
	10, 15, 20, 40, 50, 60
	

	
	100
	10, 15, 20, 40, 50
	

	CA_n71B
	5
	20
	25

	
	10
	15
	

	
	15
	10
	

	
	20
	5
	

	CA_n77C

CA_n78C

CA_n79C
	50
	60, 80, 100
	200

	
	60
	60, 80, 100
	

	
	80
	80, 100
	

	
	100
	100
	


In LTE, FDD is tested for 20+20, 10+10 and 5+5 CBW combinations and TDD is tested for 20+20 and 20+15 CBW combinations. From Table 1 and Table 2 we can observe that there are a lot of CBW combinations introduced in Rel-15 and beginning of Rel-16. This list potentially will be extended in future. Therefore, selection of CBW combinations for testing is one of important topic. We suggest to further discuss one of the following options for CBW combinations selection:

· Option 1. Choose one or several fixed CBW combination(s), which currently supported in most CA configurations to ensure that we cover all UE capabilities on supported CBW combinations. 
· Option 2. Define generic methodology for selection of CBW combination among all CBW combinations in supported CA configurations.
Benefit of Option 1 is simple test procedure, but using this approach we cannot guarantee that all UEs can be tested and requirements cover CBW combinations for intra-bad contiguous CA introduced in future. Same time, Option 2 allows to make test applicable for all UEs and to have forward compatible test procedure, but can increase test complexity.
If we consider Option 1, then from Table 1 we can observe that the following CBW combinations are covered in all CA configurations at current stage and one or several potentially can be used for requirements definition:

· 10 MHz + 15 MHz

· 15 MHz + 15 MHz

· 15 MHz + 20 MHz

Same time, from Table 2 we can observe that the following CBW combinations are covered in at least 5 CA configurations:

· 50 MHz + 60 MHz (CA_n41C, CA_n48C, CA_n77C, CA_n78C, CA_n79C)

· 50 MHz + 80 MHz (CA_n41C, CA_n48C, CA_n77C, CA_n78C, CA_n79C)

· 50 MHz + 100 MHz (CA_n41C, CA_n48C, CA_n77C, CA_n78C, CA_n79C)

· 60 MHz + 60 MHz (CA_n41C, CA_n48C, CA_n77C, CA_n78C, CA_n79C)

· 60 MHz + 80 MHz (CA_n41C, CA_n48C, CA_n77C, CA_n78C, CA_n79C)

However, this list does not cover configurations CA_n48B and CA_n71B. And if one of CBW configurations above is selected for testing and UE supports only CA configurations CA_n48B and/or CA_n71B then such UE cannot be tested. Therefore, CBW combination for testing should be carefully selected if Option 1 will used for requirements definition.
Another parameter is SCS for testing. Most of FDD Rel-15 FDD single carrier requirements are defined for 15 kHz SCS and all Rel-15 TDD requirements are defined for 30 kHz SCS. We suggest to use similar assumptions for CA requirements with power imbalance.
Proposal 2:
Define NR CA requirements with power imbalance for FDD with 15 kHz SCS and TDD with 30 kHz SCS.

Proposal 3:
Further discuss one of the following options for CBW combinations selection for NR CA requirements with power imbalance:

· Option 1: Choose one or several fixed CBW combination(s)
· Option 2: Define generic methodology for selection of CBW combination among all CBW combinations in supported CA configurations.
3 Conclusion

In this paper we provided view on NR CA requirements with power imbalance and made the following proposals:
Proposal 1:
Reuse the following LTE CA requirements configuration for NR CA requirements with power imbalance:

· Propagation conditions: Static channel without external noise

· FRC: 64QAM with Rank 2 for tested CC

· HARQ: No retransmission, RV version 0

· Reference value Fraction of Maximum Throughput: 85%

Proposal 2:
Define NR CA requirements with power imbalance for FDD with 15 kHz SCS and TDD with 30 kHz SCS.

Proposal 3:
Further discuss one of the following options for CBW combinations selection for NR CA requirements with power imbalance:

· Option 1: Choose one or several fixed CBW combination(s)
· Option 2: Define generic methodology for selection of CBW combination among all CBW combinations in supported CA configurations.
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