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1. Introduction
This contribution is the resubmission of the last meeting not treated R4-1706761. The maximum input level proposal is updated a little and the ACS requirement is also revisited based on the proposal. 
2. Discussion
2.1 mmWave maximum input level
Because there’s no agreement on mmWave BS EIRP requirement, this analysis takes the co-existence simulation assumptions as the reference to find the possible BS EIRP and UE maximum input level in the three typical scenarios.
The BS EIRP are calculated as Table 1,
Table 1: BS peak EIRP in TS 38.803 co-existence simulation

	Scenarios
	Urban macro
	Dense urban
	Indoor

	BS total TRP for two polarization (dBm)
	43
	33
	23

	BS antenna element number per polarization
	128
	128
	32

	BS antenna directional gain (dBi)
	8
	8
	5

	BS total EIRP for two polarization (dBm)
	72
	62
	43


The path losses from BS to UE were taken from co-existence study average values from companies [2]. UE input level in the simulation can be derived as the following Table 2. Note that in that analysis the UE input level were assumed from the two polarization, then the UE input level results in the following tables are 2 dB lower compared with the total of two polarization considering the not very good polarization gain.
Table 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


From Table 2 results, UE maximum input level is -10 dBm in Dense urban scenario and 100%-tile. However, that case is a very corner case and will make the implementation over-designed. Considering other percentile, the maximum is -32 dBm and -34 dBm for 90%-tile and 80%-tile for indoor. For urban scenario, near -50 dBm is almost ok for most of the possibilities. Here, we’re not sure if body/hand loss can be additionally considered because body and hand may block the mmWave signal rather than having some loss. For CPE, no body/hand loss exist for most of the scenarios. Considering both the system and implementation, we think -35 dBm maximum input level can be a reasonable requirement which can cover most of the scenarios. If there’re some concerns in the real deployment, MCL can be guaranteed as the deployment guidelines in [3] to make sure there’s little possibility that UE receives very large signal. 

Observation 1: -35 dBm maximum input level for mmWave UE can cover most of the cases in the co-existence simulation scenarios.

We also did some evaluation for the feasibility of – 35 dBm. It was found that it’s a value can be implemented and not much margin left considering the noise figure and dynamic range. It may be possible higher level can be achieved but the noise figure will be sacrificed. It was also found that the performance is independent of the bandwidth, i.e. the LNA is the key component to contribute the performance. The current -35 dBm level can be maintained for 2CCs, that means the contiguous 2CC CA maximum input level can be considered as -32 dBm. But if more CCS are aggregated, the feasibility should be discussed.
Observation 2: -35 dBm maximum input level is feasible for mmWave UE single carrier up to 40 GHz. The capability for intra-band CA FFS.
With the above two observations, we have the following proposal.

Proposal 1: UE maximum input level for mmWave band up to 40 GHz is defined as –35 dBm for single carrier, intra-band CA FFS.

2.2 ACS signal level
For mmWave ACS requirement, [3] is a discussion paper with some proposals. The discussion paper was approved in the last meeting, we’re ok with the seemly strange procedure and we’re also ok with the general approach. However for the ACS case2 proposal Table 3 as following, we would like to revisit the input levels with brackets. 
Table 3 from [3]: Test parameters for adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 Hz
	100 MHz
	200 MHz

	Power in Transmission Bandwidth Configuration, for ACS of 23dB
	dBm
	[-46.5]
	[-46.5]
	[-46.5]

	Power in Transmission Bandwidth Configuration, for ACS of 22dB
	dBm
	[-45.5]
	[-45.5]
	[-45.5]

	PInterferer
	dBm
	[-25]

	BWInterferer 
	MHz
	50
	100
	200

	FInterferer (offset)

For SCS of 60kHz
	MHz
	50+0.010

/

-50-0.010
	100+0.050

/

-100-0.050
	200+0.010

/

-200-0.010

	FInterferer (offset)

For SCS of 120kHz
	MHz
	50+0.100

/

-50-0.100
	100+0.020

/

-100-0.020
	200+0.100

/

-200-0.100


Considering the analysis in section 2.1, we think the reasonable maximum input level for mmWave single carrier should be defined as -35 dBm. The ACS large signal input level should also be adjusted to the same level. The reason is that the large interference signal is from the other BS, the possible maximum interference level should be the same with the possible wanted maximum input level. For the implementation, the same LNA needs to receive wanted signal and the adjacent channel signal because no band filter exist or even there’s a filter, filter can’t help with the ACS interference. Then there’s no difference for the capabilities of maximum input level for wanted signal and interference signal. Therefore, we have the following proposal:

Proposal 2: mmWave UE ACS case 2 requirement input levels are modified as the values in Table 1.
Table 1: Test parameters for adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 Hz
	100 MHz
	200 MHz

	Power in Transmission Bandwidth Configuration, for ACS of 23dB
	dBm
	-56.5
	-56.5
	-56.5

	Power in Transmission Bandwidth Configuration, for ACS of 22dB
	dBm
	-55.5
	-55.5
	-55.5

	PInterferer
	dBm
	-35

	BWInterferer 
	MHz
	50
	100
	200

	FInterferer (offset)
For SCS of 60kHz
	MHz
	50+0.010
/

-50-0.010
	100+0.050
/

-100-0.050
	200+0.010
/

-200-0.010

	FInterferer (offset)
For SCS of 120kHz
	MHz
	50+0.100
/

-50-0.100
	100+0.020
/

-100-0.020
	200+0.100
/

-200-0.100


3. Conclusion
This contribution analysed the UE maximum input level from co-existence simulation and the feasibility point of view. The following two proposals are proposed for approval.
Proposal 1: UE maximum input level for mmWave band up to 40 GHz is defined as –35 dBm for single carrier, intra-band CA FFS.

Proposal 2: mmWave UE ACS case 2 requirement input levels are modified as the values in Table 1.
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