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1. Introduction
This contribution provides our view of the mmWave maximum input level.
2. Discussion
In the last meeting WF[1] was approved with the maximum input level in brackets and FFS the same value applies to the intra-band CA. From the feasibility point of view, the UE maximum input level is the capability of the LNA and the latter components. First of all, LNA should be able to work well in such a level, then the components after the LNA should also works properly which usually requests LNA working at the lowest gain mode. Therefore, the maximum input level is the single chain capability not a separate CC capability.
Observation: Maximum input level capability is the capability of the single RF chain including single carrier and CA.

The -25 dBm maximum input level request is already burden UE receiver very much that the complexity is much bigger than sub-6GHz, if higher level is demanded we’re worried if smartphone can use such chipset considering the size, cost and complexity. 
For the concerns on the system, the following table are copied from [2] and the results were from the co-existence simulation. The maximum 90%-tile input level is -32 dBm, which is much lower than the -25 dBm. Then the -25 dBm for the CA is also very safe for mmWave.

Table copied from [2]: UE input level derived from co-existence simulation

	
	Urban macro
	Dense urban
	Indoor

	
	Path loss (dB)
	UE input level per pol. (dBm)
	Path loss (dB)
	UE input level per pol. (dBm)
	Path loss (dB)
	UE input level per pol. (dBm)

	At 100%-tile
	-89
	-20
	-69
	-10
	-62
	-22

	At 90%-tile
	-118
	-49
	-93
	-34
	-72
	-32

	At 80%-tile
	-128
	-59
	-101
	-42
	-74
	-34


On the other hand, the coupling loss for the mmWave is very easy to be increased considering the mmWave physical characters. Considering the UE capability, there could be two ways to handle the spec. First is that the maximum input level of all of the single carrier and the intra-band CA are defined as – 25 dBm. The second is the CA requirement is defined as -25 dBm, the single carrier capability is scaled, such as -5 dB for 3CCs. The current LTE used mixed approach, when 2CC and 3CC maximum input level was discussed, it was found UE capability is ok for increasing the total power, but when 4CC and 5CC were discussed, the total power was kept no change and each CC power is decreased because UE can’t handle such high input level. For mmWave, in order to make the problem simple, we propose to keep the total input level as the same for both single carrier and single receiver intra-band CCA and NC CA, which can give the operator more flexibility for single carrier deployment. There could be some problem for spec definition for intra-band NC CA. If each sub-block has the same capability with single carrier, then the NC CA requirement is 3 dB larger than the single carrier. With the above consideration, if -25 dBm is defined for single carrier, the NC CA spec should not be defined as LTE does. The total input level should applies to the whole NC CA, not each sub-block.
Proposal a: - 25 dBm maximum input level is defined as the single carrier and the total power of the intra-band CCA and NC CA.

3. Conclusion
This contribution provides our study of UE feasibility of the mmWave maximum input level, the following observation and proposal are provided.
Observation: Maximum input level capability is the capability of the single RF chain including single carrier and CA.

Proposal: - 25 dBm maximum input level is defined as the single carrier and the total power of the intra-band CCA and NC CA.
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