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1. Introduction
In RAN4 #70bis, RAN4 had further discussion on UE performance requirement for intraband non-contiguous CA with non-collocated deployment. In [1], it was agreed to introduce a band agnostic performance requirements to ensure UE demodulation performance in the presence of LNA gain switching and large timing offset. In RAN4 #70bis, further agreements were made regarding test set up. 

· No specific gap configuration with spec compliant channel spacing, up to RAN5 depending on the CA configuration in test 

· Power imbalance of [6] dB

· Power imbalance is subject to verification by more vendors to ensure sufficient LNA switching is induced. If 6 dB is found to be not sufficient, we need to identify the appropriate value.

· Timing offset of [-30.26] us

Simulation assumption in [2] was agreed for further performance evaluation. In this contribution, we provide analyses on remaining issues for test case design along with simulation results based on [2]. 
2. Power imbalance
It was agreed to specify 6dB power imbalance between PCC and SCC. Small power imbalance alleviates the burden of specifying gap in the test configuration and thus makes it feasible to define band agnostic test case. One concern was raised during online discussion that 6dB power imbalance might not be enough to guarantee sufficient LNA switching. 
For intraband non-contiguous CA, LNA is shared between Pell and SCell and LNA gain is controlled based on total input power. If we assume uncorrelated fading between PCell and SCell, we would observe higher power fluctuation with increased power imbalance as already shown in [3]. With equal power between PCell and SCell, input power to UE will be average of PCell and SCell signal power while signal power of stronger cell will dominates when there is power imbalance. Thus, we would observe more often LNA gain switching with large power imbalance. Table 1 shows number of LNA gain switching normalized with respect to 0dB power imbalance. We can see that there is rather big difference between 0dB and 6dB power imbalance. However, incremental impact beyond 6dB power imbalance is not large since stronger cell already begins to dominate with 6dB power imbalance. 
Proposal 1. Confirm 6dB as power imbalance between PCell and SCell. 
Table 1. Normalized LNA gain switching

	Power imbalance (dB)
	0
	6
	12
	18
	24

	Normalized LNA gain switching
	1.0
	3.13
	3.30
	3.36
	3.59


3. Test metric

UE performance will be verified by PDSCH FRC test and thus performance metric will be defined in terms of CINR requirement to achieve TBD % of peak throughput. In power imbalance test for intraband contiguous CA, RAN4 defined performance only for weaker cell since weaker cell is always victim cell. However, for LNA gain switching in the presence of timing offset for intraband non-contiguous CA, it is not always clear which cell is victim cell. In [2], we defined timing offset assuming that UE changes LNA gain at PCell subframe boundary. However, it is up to UE implementation whether LNA gain is changed at PCell subframe boundary, SCell subframe boundary or somewhere in between. Mis-aligned LNA gain switching can happen either on PCell , SCell or both of them. In order to cover different flavor of UE implementation, it would be desirable to verify UE performance on both Pcell and SCell. 
Proposal 2. Define PDSCH performance requirements on both PCell and SCell. 

4. Simulation results
Link level simulation was run to evaluate feasibility of test set up agreed in [2]. Simulation assumption is in table 2 for reference. Note that performance of both PCell and SCell is evaluated with MCS sweep. From the simulation results, it can be observed that
· Performance requirements can be defined in terms of CINR to achieve TBD peak throughput for both PCell and SCell. 
· With MCS 20, SCell performance is slightly degraded than PCell due to mis-aligned LNA gain switching. 
· We can select MCS 23 for PCell and MCS 18 for SCell as candidate MCSs. 
Observation 1. Performance requirements can be defined in terms of CINR to achieve TBD peak throughput for both PCell and SCell with appropriate MCS selection. 
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Figure 1. simulation results for intraband non-contiguous CA timing offset test
Table 2. Simulation assumptions for intraband non-contiguous CA demodulation test
	Parameter
	Unit
	PCell
	SCell

	Duplex mode
	
	FDD
	FDD

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode 
	
	TM3
	TM3

	Propagation channel
	
	EPA 200
	EPA 200

	PDSCH PRBs
	
	50
	50

	Correlation and antenna configuration
	
	2x2 low
	2x2 low

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3
	-3
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	dB
	0
	0
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at antenna port
	dBm/15kHz
	-98
	-98

	SNR
	dB
	[6] dB higher than SCell (8:2:32)
	2:2:26

	MCS
	
	20/21/22/23
	18/19/20

	Maximum number of HARQ transmission
	
	4
	4

	Redundancy version coding sequence
	
	{0,0,1,2}
	{0,0,1,2}

	Information bit payload
	bit
	
	

	Timing relative to PCell
	μs
	0
	[-30.26]


5. Conclusions

In this contribution, we provide analyses on remaining issues on timing offset test for intraband non-contiguous CA and simulation results based on agreed simulation assumption. Our proposals are 
Proposal 1. Confirm 6dB as power imbalance between PCell and SCell. 

Proposal 2. Define PDSCH performance requirements on both PCell and SCell. 
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