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1. Introduction

RAN4 has discussed in the previous meeting the UE ACS for mmWave [1] and in-band blocking requirements for mmWave [2]. ACS and IBB requirements for NC intra-band DL CA are discussed in this contribution proposing a relaxation on the requirements relative to the current requirements for SC.
2. Discussion
2.1 Background

	· UE ACS for mmWave [1]

mmWave UE ACS values

· 23dBc for 30GHz frequency range

· 22dBc for 45GHz frequency range

The adjacent channel BW is the same as the wanted signal BW. For Case 1, the desire signal power is kept the same as LTE, which is REFSENS+14dB, and the interference power is adjusted according to the ACS level of 23dB and 22dB. For Case 2, the interference power is kept the same, which is [-25] dBm, and the desire signal power is adjusted according to the ACS level of 22dB. 

· In-band blocking requirements for mmWave

Rx parameter

Units 

Channel bandwidth

50 MHz 

100 MHz

200 MHz

400 MHz

Power in Transmission Bandwidth Configuration

dBm

REFSENS + 14dB
BWInterferer
MHz

50
100
200
400
PInterferer
for bands n257, n258
dBm
REFSENS + 42

REFSENS + 42

REFSENS + 42

REFSENS + 42

PInterferer
for bands n260
dBm

REFSENS + 41

REFSENS + 41

REFSENS + 41

REFSENS + 41

FIoffset
MHz

100 / -100
200 / -200
400 / -400
800 / -800
FInterferer
MHz

FDL_low – 75

to 
FDL_low + 75

FDL_low – 150
to 
FDL_low + 150
FDL_low – 300
to 
FDL_low + 300
FDL_low – 600
to 
FDL_low + 600
NOTE 1: 
[The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.]
NOTE 2:
The interferer consists of the Reference measurement channel specified in Annex A.X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X.

NOTE 3:
The REFSENS power level is specified in Table 7.X.X.X.




2.2 ACS requirement for NC intra-band DL CA
The 36.101 [1] has been defined for non-contiguous CA for only 2 sub-blocks as shown in Figure 1.
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Figure 1: Non-contiguous intra-band CA terms and definitions [2]
For the implementation of the UE can have either a separation of the carriers using parallel RF/analog physical chain or it can be implemented with a single RF/analog chain with digital carrier separation. The separation of RF/analog path for each sub-block is feasible for a small number of sub-block, however in case of a large number of sub-block the design has a high power consumption and the implementation becomes more complex with more area requirement compared to a single wide-band RF/analog path. The implementation with one single RF/analog chain separates the carrier in the digital domain after the ADC as shown in Figure 2.
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Figure 2: NC CA with Digital split

As can be seen in Figure 2, the NC CA Digital Split lacks s a dedicated analog filter for each sub-block, but has a single analog filter covering the total frequency BW that the non-contiguous carriers span. The absence of dedicated analog channel filters for each sub-block will have an impact on the required attenuation of the in-band interferes such as ACS and IBB between the allocated sub-blocks. Typical values for Chebyshev filter attenuation are provided in Table 1:

	Chebyshev Filter
	3rd Order
	4th Order
	5th Order

	Attenuation for Adjacent Channel
	6.7 dB
	7.7 dB
	8.5 dB

	Attenuation for Second Adjacent Channel
	34 dB
	49 dB
	65 dB


We propose that for intra-band non-contiguous CA cases to have a relaxation of the in-band interferers (i.e. ACS and in-band blocking) in accordance with the loss of filter attenuation.   

Proposal 1:
We propose to have a relaxation of 8 dB for ACS for non-contiguous CA cases relative to the current agreement for ACS single carrier.
For the in-band blockers, we suggest that if no analog filter is present, that the in-band blockers be treated as being similar to an adjacent channel.  The current in-band blocking has a 6.5 dB higher level than the adjacent channel blocker level. If we consider a relaxation of 8 dB for ACS for NC CA due to the absence of the filter, then the proposed relaxation for the in-band blocker level is 14.5 dB.

Proposal 2:
We propose to have a relaxation of 14.5 dB for the in-band blocker for non-contiguous CA cases relative to the current agreement for IBB single carrier.

3. Conclusions

In this contribution we provided our view for the ACS and IBB requirements for NC intra-band DL CA. In summary, we have the following proposal:

Proposal 1:
We propose to have a relaxation of 8 dB for ACS for non-contiguous CA cases relative to the current agreement for ACS single carrier.

Proposal 2:
We propose to have a relaxation of 14.5 dB for the in-band blocker for non-contiguous CA cases relative to the current agreement for IBB single carrier.
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