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1 APT600 Maximum output power
1.1 Background information: n71 MOP

Band n71 MOP is 23dBm +2/-2.5dB without Note 3 (lower tolerance increased by 1.5dB for TXBW in the 4MHz edges of the UL band is not applicable for n71)

1.2 Way forward

Way forward:

· APT600 MOP is 23dBm +2/-2.5dB
· Note 3 does not apply
2 APT600 band REFSENS
2.1 Background information: n71 REFSENS
Table 1a: REFSENS level for n71

	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5

MHz
(dBm)
	10

MHz
(dBm)
	15

MHz
(dBm)
	20

MHz
(dBm)
	25

MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)

	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	-84.1
	-82.5
	-80.7

	
	30
	
	-94.3
	-91.9
	-87.4
	-84.2
	-82.6
	-80.8


Table 1b: UL configuration for REFSENS

	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

	Operating Band
	SCS
	5
	10
	15
	20
	25
	30
	35
	Duplex Mode

	n71
	15
	25
	251
	201
	201
	Note 5
	Note 5
	Note 5
	FDD

	
	30
	
	121
	101
	101
	Note 5
	Note 5
	Note 5
	

	Note 1:
UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).
Note 5:
For this DL channel bandwidth, the UL configuration of the highest UL channel bandwidth specified in Table 5.3.6-1 and the default Tx-Rx frequency separation specified in Table 5.4.4-1 shall be used.


n71 REFENS is following the initial REFSENS study in Release 14 for LTE band 71 which was based on dual duplexer approach and accounted for better duplexer performance than other bands (Tx-Rx assumption was 55dB instead of baseline 50dB assumption)

Later, the dual duplexer restriction was removed for NR and requirement were not changed to account for the 5MHz larger BW and reduced duplex gap).

The 5/10/15MHz REFSENS evolves with 3dB/Octave reflecting the fact that UL noise is flat, but for large bandwidth IMDs of the 20MHz UL signal and its image falls on the DL channel at -46MHz duplex distance generating further de-sense.
APT600 B1 arrangement further increases the BW by 5MHz with the same duplex gap (which has then reduced relative to BW).

APT600 B1 arrangement has a default duplex distance of -51MHz which means that the channel bandwidths >15MHz will see less interference from the UL than n71. The IMD approximate ranges for band n71 and APT600 20 and 35MHz DL channel cases is illustrated below. These are approximate placements of the IMDs but it shows that the APT600 de-sense could be slightly less than for the n71 case.
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The exact calculations for all channel bandwidths are provided in the following table. 
[image: image2.emf]CBW [MHz] 5 10 15 20 25 30 35 5 10 15 20 25 30 35

FC [MHz] 649.5 647 644.5 642 639.5 637 634.5 649.5 647 644.5 642 639.5 637 634.5

GB [MHz] 0.2425 0.3125 0.3825 0.4525 0.5225 0.5925 0.5725 0.2425 0.3125 0.3825 0.4525 0.5225 0.5925 0.5725

NRB 106 106 106 106 133 160 188 106 106 106 106 133 160 188

TXBWL [MHz] 647.2 642.3 637.4 632.5 627.5 622.6 617.6 647.2 642.3 637.4 632.5 627.5 622.6 617.6
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TXBWH [MHz] 697.7 692.8 687.0 682.1 679.6 677.1 674.6 702.7 697.8 692.0 687.1 684.6 682.1 679.6

imageL [MHz] 693.3 693.2 694.0 693.9 691.4 688.9 686.4 698.3 698.2 699.0 698.9 696.4 693.9 691.4
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It can be observed that IMD5 which is 18MHz wide for 20 RB has overlap with the DL channel resource blocks:

· The first 3 channels for n71 and APT600

· have no overlap (dark green) 

· small overlap for 15MHz n71 (green)

· Channels >15MHz have

· About 1/3rd overlap (yellow) for 25 and 30MHz channel in APT600 (peak of IMD5 is in DL channel)
· About 2/3rd overlap (orange) for 20 and 25MHz channels in n71 and 30 and 35MHz channel in APT600 (peak of IMD5 is in DL channel)

· Full overlap for 35MHz n71 and close to full overlap for 30MHz n71

2.2 GTW agreement

In the round1 GTW the following agreement was captured:

· For 5MHz, 10MHz, 15MHz, use the requirements of n71 as the starting point, and further discuss whether to add 0.5dB relaxation or to tighten the requirement of n71.

· For larger channel bandwidth, FFS on the improvement of reference sensitivity compared to n71.

2.3 Way Forward

Way forward
· APT600 REFSENS UL configurations are the same than for n71

· 5, 10 and 15MHz CBW REFSENS baseline is the following:
	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.2
	-94.0
	-91.6

	30
	
	-94.3
	-91.9


· The following options are discussed for next meeting starting from the GTW agreed baseline

· Option 1: values are reused as is

· Option 2: values are relaxed by 0.5dB as follows

	SCS 
	5MHz
	10MHz
	15MHz

	15
	-96.7
	-93.5
	-91.1

	30
	
	-93.8
	-91.4


· Option 3: values are tightened by 0.5dB as follows

	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.7
	-94.5
	-92.1

	30
	
	-94.8
	-92.4


· Option 4: 0.5dB relaxation is applied to channels overlapping the 612-617MHz range as follows

	SCS 
	5MHz
	10MHz
	15MHz

	15
	-97.2x
	-94.0 x
	-91.6 x

	30
	
	-94.3 x
	-91.9 x

	Note X: DL channels overlapping the 612-617MHz range have 0.5dB added to the REFSENS


· Improvement of REFSENS for channels >15MHz versus n71 is studied for next meeting

3 APT600 in-band Blocking requirement
3.1 Background information: n71 in-band blocking requirement

Table 2a: in-band blocking interferer definition

	RX parameter
	Units
	Channel bandwidth (MHz)

	
	
	5, 10
	15 
	20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100

	Power in transmission bandwidth configuration3
	dBm
	REFSENS + 6 dB
	REFSENS + 7 dB
	REFSENS + (9 + 10log10(BWChannel /20)) dB 

	BWinterferer
	MHz
	5

	FIoffset, case 1
	MHz
	7.5

	FIoffset, case 2
	MHz
	12.5

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:
The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 and 15 kHz SCS. 

NOTE 3:   10log10(x) is rounded to the next higher 0.5dB value.


Table 2b: n71 specific case 3 in-band blocking

	NR band
	Parameter
	Unit
	Case 1
	Case 2
	Case 3
	Case 4

	
	
	dBm
	-56
	-44
	-15
	-38

	
	
	MHz
	NOTE 2
	FDL_low – 12 to FDL_high + 15
	FDL_low – 12
	

	NOTE 1:
The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to 
[image: image3.wmf]é

ù

(

)

SCS

SCS

F

5

.

0

/

interferer

+

MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.

NOTE 2:
For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BWChannel/2 – FIoffset, case 1; b: BWChannel/2 + FIoffset, case 1

NOTE 3:
n48 follows the requirement in this frequency range according to the general requirement defined in Clause 7.1.


The case 3 for band n71 was introduced to mimic the interference of 6MHz DTT channel 36 at 605MHz with a 5MHz NR channel at the same offset FDLlow-12 (MHz)

For APT600 the same DTT 6MHz channel interference exists but instead of a 1MW tower, only 200kHz tower has to be considered. Thus, is can be represented with a NR blocker at -15-7=-22dBm still at 605MHz which is FDLlow-7 (MHz)

To fulfill this, the assumption is that the blocker is attenuated by the same amount by the APT600 DL filter than the n71 DL filter but instead of a 9MHz guard band, now only 4MHz guard band exists.

It should also be noted that for channels>5MHz there will be reduced help by the BB filter at 4MHz offset. Thus, the applicable in-band blocking for the first 5MHz of APT600 may need further relaxation
3.2 GTW agreement

In the round1 GTW the following agreement was captured:

· Specify [-22] dBm blocking requirements for coexistence with broadcast

· FFS whether the relaxation of -22dB for lowest channel with smaller offset
3.3 Way Forward

Way forward
· -22dBm interferer level is used for blocker at 605MHz instead of -15dBm for n71 (in-band blocker case 3)

· How to capture the requirement will be further discussed at next meeting

· Further relaxing or not for the lowest channels will also be discussed
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