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1. Introduction
In RAN4#94bis-e meeting, UE power imbalance requirements for FR1 CA and EN-DC was discussed and a way forward was agreed in [1]. In this contribution, we further discuss the remaining open issues of FR1 CA and EN-DC power imbalance requirements.
2. Discussion
2.1. FR1 intra-band contiguous CA
How to define the Channel bandwidth combination

Agreement in RAN4#94bis-e meeting:

· How to define the Channel bandwidth combination
· Option 2: Define requirements for 5+5 MHz bandwidth for FDD+FDD CA, 10+10 MHz bandwidth for TDD+TDD CA, with the following test applicability 
· The test is done for any one of the supported bandwidth combination, by using performance requirement for 5+5 MHz FDD+FDD CA or 10+10 MHz TDD+TDD CA.
· The tested PRBs shall be placed in the highest part for the CC with lower carrier frequency, and placed in the lowest part for the CC with higher carrier frequency.
· Option 3: Define generic methodology for selection of CBW combination among all CBW combinations in supported CA configurations 
· Methodology of Option 3 is to be clarified.
As discussed during the meeting, option2 may have some problem since it assumes partial allocation of channel bandwidth which may lead to the situation that image will not be observed at the UE side and test purpose will not be met.
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Figure 1: CA configuration with 50+100
To solve this issue, the CA configuration with the same BWs can be selected for the intra-band contiguous CA power imbalance test. From the following table in 38.101-1, we can observe that most of the CA combinations have the configuration with same BWs, except CA_n71B and CA_n78B.
For CA_n71B, if we define requirements for 5+5, as illustrated in Figure 2, the image observed by UE will not locate in the allocated PRBs either and the test purpose will not be met. If UE only support intra-band contiguous CA_n71B, option2 cannot met the test purpose, maybe a additional test can be specified for this particular band combination. 
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Figure 2: CA configuration with 10+15
For CA_n78B, only 20+50 configuration is supported. The similar problem will also be observed if we choose 10+10 PRB allocation for TDD power imbalance test. However, for band n78, CA_78C has many CA configurations. The main reason to introduce 20+50 is to support the 70MHz bandwidth since it is not supported in UE side. We believe there is no reason for UE to only support n78 CA with only 20+50 bandwidth combination. So we may not need to consider additional test for CA_78n.

To summarize, we propose a new “option2” as following:

· Define requirements for 5+5 MHz bandwidth for FDD+FDD CA, 10+10 MHz bandwidth for TDD+TDD CA, with the following test applicability 
· The test is done for any one of the supported bandwidth combination, by using performance requirement for 5+5 MHz FDD+FDD CA or 10+10 MHz TDD+TDD CA.
· The tested PRBs shall be placed in the highest part for the CC with lower carrier frequency, and placed in the lowest part for the CC with higher carrier frequency.
· Select the CA combination with largest bandwidth, and select the CA configuration with the same BWs in each carrier for power imbalance test

· If there is no supported CA configuration with the same BWs, additional power imbalance test can be considered if necessary. 
Proposal 1: It is proposed that:
· Define requirements for 5+5 MHz bandwidth for FDD+FDD CA, 10+10 MHz bandwidth for TDD+TDD CA, with the following test applicability 
· The test is done for any one of the supported bandwidth combination, by using performance requirement for 5+5 MHz FDD+FDD CA or 10+10 MHz TDD+TDD CA.
· The tested PRBs shall be placed in the highest part for the CC with lower carrier frequency, and placed in the lowest part for the CC with higher carrier frequency.

· Select the CA combination with largest bandwidth, and select the CA configuration with the same BWs in each carrier for power imbalance test

· If there is no supported CA configuration with the same BWs, additional power imbalance test can be considered if necessary. 
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_n1B
	-
	10
	10,15
	
	
	
	40
	0

	
	
	15
	15,20
	
	
	
	
	

	
	
	20
	20
	
	
	
	
	

	CA_n7B
	CA_n7B
	10, 15, 20
	10, 15, 20, 30, 35, 40
	
	
	
	50
	0

	CA_n40B
	-
	20
	80
	
	
	
	100
	0

	
	
	50
	50
	
	
	
	
	

	CA_n41C
	-
	40
	80, 100
	
	
	
	180
	0

	
	
	50, 60, 80
	60, 80, 100
	
	
	
	
	

	
	
	10, 15, 20, 40, 50, 60, 80, 90
	15, 20, 40, 50, 60, 80, 90, 100
	
	
	
	190
	1

	CA_n48B
	CA_n48B
	5, 10
	10, 15, 20
	
	
	
	40
	0

	
	
	15, 20
	5, 10, 15, 20
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	-
	10
	50, 60, 80, 90
	
	
	
	100
	1

	
	
	15, 20
	40, 50, 60, 80
	
	
	
	
	

	
	
	40
	40, 50, 60
	
	
	
	
	

	
	
	50
	50
	
	
	
	
	

	CA_n48C
	-
	10, 15
	90, 100
	
	
	
	150
	0

	
	
	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_n66B
	-
	5 1
	20, 40
	
	
	
	50
	0

	
	
	10
	15, 20, 40
	
	
	
	
	

	
	
	15
	10, 15, 20
	
	
	
	
	

	
	
	20
	5 1, 10, 15
	
	
	
	
	

	
	
	40
	5 1, 10
	
	
	
	
	

	CA_n71B
	
	5
	20
	
	
	
	25
	0

	
	
	10
	15
	
	
	
	
	

	
	
	15
	10
	
	
	
	
	

	
	
	20
	5
	
	
	
	
	

	CA_n77C
	-
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	

	
	
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	
	
	
	200
	1

	CA_n78C


	-
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	

	
	
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	10, 15, 20, 25, 30, 40, 50, 60, 70,80,90, 100
	
	
	
	200
	1

	CA_n78B
	-
	20
	50
	
	
	
	70
	0

	CA_n77D
CA_n78D
CA_n79D
	-
	100
	100
	100
	
	
	300
	0

	CA_n79C
	-
	50
	60, 80, 100
	
	
	
	200
	0

	
	
	60
	60, 80, 100
	
	
	
	
	

	
	
	80
	80, 100
	
	
	
	
	

	
	
	100
	100
	
	
	
	
	

	NOTE 1:
5 MHz is not applicable for 30/60 kHz SCS.


2.2. Intra-band contiguous EN-DC
Duplex mode:

Both FDD and TDD intra-band contiguous EN-DC are specified in 38.101-3. For TDD, band41+n41 intra-band contiguous EN-DC was specified in Rel-15. So both FDD and TDD duplex mode are needed for the power imbalance test. 
SCS
For TDD, since band 41 has relative larger bandwidth, it is more suitable to use 30KHz SCS for NR TDD. So we support to use 15KHz for FDD and 30KHz for TDD.

Proposal 2: Define FDD 15KHz and TDD 30KHz for intra-band contiguous EN-DC.
3. Conclusion
In this contribution, we further discuss the remaining open issues of FR1 CA and EN-DC power imbalance requirements. The proposals are:
Proposal 1: It is proposed that:

· Define requirements for 5+5 MHz bandwidth for FDD+FDD CA, 10+10 MHz bandwidth for TDD+TDD CA, with the following test applicability 
· The test is done for any one of the supported bandwidth combination, by using performance requirement for 5+5 MHz FDD+FDD CA or 10+10 MHz TDD+TDD CA.
· The tested PRBs shall be placed in the highest part for the CC with lower carrier frequency, and placed in the lowest part for the CC with higher carrier frequency.

· Select the CA combination with largest bandwidth, and select the CA configuration with the same BWs in each carrier for power imbalance test

· If there is no supported CA configuration with the same BWs, additional power imbalance test can be considered if necessary. 
Proposal 2: Define FDD 15KHz and TDD 30KHz for intra-band contiguous EN-DC.
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