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1. Introduction
In [1], the conflict between MRTD and power imbalance was raised due to the shared LNA in Type 3 UE, and in this contribution, we provide our views on this issue.
2. Discussion
In the previous meeting, 25 dB power imbalance was reused for Type 2 UE requirement, and this value is derived from the real non-collocated deployment and any reduction implies the shrink of cell coverage.

	UE
Type
	
CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	NRCA/
ENDC
	power
imbalance
	comment

	2
	1
	2
	4
total
	2
	2
	2Rx
	NRCA
ENDC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2
	2
	
	2
	2
	2Rx
	
	
	

	[3a]
	1
	4
shared
	4
	4
	4Rx
	ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after 2 LNAs out of 4 => common AGC on LNA => 25dB partial range

	
	2
	
	2
	2
	2Rx
	
	
	

	[3b]
	1
	4
shared
	4
	4
	4Rx
	NRCA
ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after all 4 LNAs => common AGC on LNA => 25dB partial range

	
	2
	
	4
	4
	4Rx
	
	
	

	[4a]
	1
	4
	6
total
	4
	4
	4Rx
	ENDC
	25dB
full range
	Requires 6 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	2
	
	2
	2
	2Rx
	
	
	

	[4b]
	1
	4
	8
total
	4
	4
	4Rx
	NRCA
ENDC
	25dB
full range
	Requires 8 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	4
	
	4
	4
	4Rx
	
	
	



As shown in the table above, compared to Type 2 or Type 4, the most obvious difference is that shared LNA is used to reduce the hardware complexity, but this architecture also expects the timing difference should be within CP otherwise the performance of one of the CCs will be impacted. However, the time difference is related to the deployment which results in different power imbalance, and a mapping is provided in [2].

	Power imbalance (dB)
	Inter-site distance (m)
	Propagation time difference (us)

	6
	65
	0.22

	10
	99
	0.33

	15
	168
	0.56

	20
	283
	0.94

	25
	479
	1.6




Considering the TAE = 3 us, the total time difference will be 4.6 us under 25 dB power imbalance, then we further compare this value with CP length:

	Numerology
	SCS/kHz
	CP/us

	0
	15
	NCP:4.69

	1
	30
	NCP:2.34

	2
	60
	NCP:1.17 ECP :4.17

	3
	120
	NCP:0.59

	4
	240
	NCP:0.29



We can find that the timing difference is only within CP when SCS = 15kHz under 25 dB power imbalance.

Observation 1: Under 25 dB power imbalance, only the CP length of 15kHz can be larger than the timing difference.

So, one straightforward idea is to limit the SCS for Type 3 UE under the 4-layer MIMO.
 
Proposal 1：Discuss whether it is feasible to restrict the SCS = 15 kHz for Type 3 UE in 4-layer MIMO operation.

If this method is not acceptable, it means we have to define the reequipment in the premise of timing difference > CP, and the UE performance degradation may be unpredictable and it will be hard to define the requirement based on such conditions, we may need to reevaluate the feasibility of Type 3 UE.

Proposal 2: If the requirement has to be defined based on timing difference is larger than CP length, reevaluate the feasibility of Type 3 UE based on the UE performance degradation level.
3. Conclusion
Observation 1: Under 25 dB power imbalance, only the CP length of 15kHz can be larger than the timing difference.

Proposal 1：Discuss whether it is feasible to restrict the SCS = 15 kHz for Type 3 UE in 4-layer MIMO operation.

Proposal 2: If the requirement has to be defined based on timing difference is larger than CP length, reevaluate the feasibility of Type 3 UE based on the UE performance degradation level.
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