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1. Introduction
For several RAN4 meetings, it has been discussed to introduce power imbalance (PI) requirement for intra-band non-contiguous CA scenario#4 (i.e. macro-small operation) [1]. We proposed the requirements for both QPSK and 16QAM based on our measurement result [2] but no consensus was reached. In this contribution, it is discussed on how to define the requirement taking actual deployment into account.
2. Discussion
2.1 Power imbalance requirement
First of all, we discuss the requirement for PI. As discussed in [2], we believe that the PI shown in Figure 1-1, 1-2 would be reasonable considering real UE ability. These requirements are based on our simulation result and will be required for the actual operation [3]. 
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Figure 1-1: Proposed demodulation requirement for QPSK
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Figure 1-2: Proposed demodulation requirement for 64QAM
In the RAN4#71 meeting, there was a comment that the occurrence frequency of the worst case should be realized first. However, when we design our network, it is surely significant to assume the possible worst case and guarantee the performance regardless of the possibility from operator’s point of view. Therefore we propose the followings.
Proposal 1: New QPSK demodulation requirement for PI should be defined as Figure 1-1.
Proposal 2: New 64QAM demodulation requirement for PI should be defined as Figure 1-2.
2.2 How to define the requirement
In the last meeting, there was a concern that the PI requirement should not be applied to all operating bands since the scenario will be operated in a few bands. If we define the performance requirement as band agnostic manner, UE is required to satisfy the requirement for all operating bands supporting intra-band non-contiguous CA, which may provide unnecessary UE design and test. Thus, we propose several solutions to address this issue in this clause.
· Option 1: Limit the tested band in performance requirement
The first option is to limit the tested band in the performance requirement. However this solution may have an issue that performance requirement would have no concept of “band” so far. Thus, the feasibility of this option may need to be discussed in RAN4 carefully.
· Option 2: Limit the tested band in RF requirement
The second option is to limit the tested band in the RF requirement. As mentioned above, Option 1 has an issue that performance requirement has no concept of “band”. On the other hand, we have the concept in RF requirement of course. In this case, we propose how to define requirements as below.
· RF requirement: The operating band for intra-band NC CA scenario#4 is clarified in Table 5.5A-3.
· Performance requirement: The PI requirement for intra-band NC CA scenario#4 is introduced based on band agnostic manner 

Example) Table 5.5A-3: Intra-band non-contiguous CA operating bands

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

	CA_2-2
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	CA_3-31
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	CA_4-4
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	FDD

	CA_7-7
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	CA_23-23
	23
	2000 MHz
	–
	2020 MHz
	2180 MHz
	–
	2200 MHz
	FDD

	CA_25-25
	25
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	FDD

	CA_41-41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	CA_42-42
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD

	NOTE 1:
This configuration is planned to be operated in scenario#4 specified in TS 36.300 [ref].


Then, we can avoid unnecessary UE design and test without introducing a new concept of “band” to the performance requirement.
· Option 3: Limit the tested band in RAN5
Finally, we discuss the solution to limit the tested band in RAN5. For example, we could add some NOTE in TS 36.521-1 and limit the applicable band. However since TS 36.521-1 is not RAN4’s responsibility, it will be required to hear RAN5 opinion, which would need several meetings to discuss. 
Based on the above discussion, we prefer Option 2 considering the feasibility.
Proposal 3: In order to avoid unnecessary UE design and test for intra-band non-contiguous CA scenario#4, a solution should be selected from the options below.

· Option 1: Limit the tested band in performance requirement
· Option 2: Limit the tested band in RF requirement
· Option 3: Limit the tested band in RAN5
3. Conclusions 

Based on the above analysis, we propose as follows.
Proposal 1: New QPSK demodulation requirement for PI should be defined as Figure 1-1.
Proposal 2: New 64QAM demodulation requirement for PI should be defined as Figure 1-2.
Proposal 3: In order to avoid unnecessary UE design and test for intra-band non-contiguous CA scenario#4, a solution should be selected from the options below.

· Option 1: Limit the tested band in performance requirement
· Option 2: Limit the tested band in RF requirement
· Option 3: Limit the tested band in RAN5
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