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1. Introduction
In this document, we discuss some issues with n74 AMPR and coexistence. 
2. Discussion
2.1.  Coexistence

2.1.1.  NS_37 and NS_39 and UE-UE Coexistence
In the previous meeting, a specification conflict was pointed out [1]. There were differing requirement for the UE-UE coexistence and NS_39 for similar carrier frequency deployments. The coexistence specification could not simply be removed as was proposed in [1] because there must be a requirement when NS_39 is not signaled due to multiple NS in the same band. The situation can be shown in the table 2.1.1-1 below. For a 10MHz BW, NS_39 is signaled for deployments in the range of 1457.1-1470MHz to meet the NS_39 -28dBm/MHz requirement. But, when NS_39 is not signaled, the -50dBm/MHz requirement must hold for deployments from 1437-1467MHz. UE implementation lower half of n74 upper limit is at 1460MHz, so it becomes impossible to meet the UE-UE requirement. The 20MHz BW case is marginal.
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 Table 2.1.1-1: non-NS_39 and NS_39 frequency deployments for n74 showing requirement ambiguity

One way to solve the issue is to modify the UE-UE coexistence for the 5, 10MHz channel BWs as a function of the upper edge of the channel BW when it resides in the upper half of n74 as shown in proposal 1 and the accompanying CR [2]. Changes are shown in section 4.1 of this document. We also illustrate in the figure 2.1.1-1 below, which leads to proposal 1 and 2:
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Figure 2.1.1-1: UE-UE coexistence solution
Proposal 1: Use UE-UE Coexistence limit of -17dBm/MHz for the following:

· 10MHz BW:  1465MHz < Upper Edge of CBW ≤ 1467MHz

· 15MHz BW:  1460MHz < Upper Edge of CBW ≤ 1463.8MHz

· 20MHz BW:  1460MHz < Upper Edge of CBW ≤ 1460.8MHz

Proposal 2: Use UE-UE Coexistence limit of -29dBm/MHz for the following:

· 5MHz BW:  1460MHz < Upper Edge of CBW ≤ 1470MHz 

· 10MHz BW:  1460MHz < Upper Edge of CBW ≤ 1465MHz
2.1.2. NS_38 and EESS

Another issue that was pointed out in RAN4#100-e was a similar differing requirement for EESS and NS_38 again with similar carrier frequency deployments. The issue is with the 5 and 10MHz channel BWs as shown in Table 2.1.2-1. These channel BWs cannot reside in the upper half of n74 and make use of the UEs split filter implementation. The simplest method to fix this ambiguity is to restrict deployment of 5MHz and 10MHz lower edge of the channel BW to 1440MHz when NS_38 is NOT signaled as shown in proposal 2 and the accompanying CR [2]. Changes are shown in section 4.1 of this document. 
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NS_Flag CBW NS Carrier Range EESS (note41) Own RX (note 42) EESS and Own RX

5M 1430-1440 1427-1430 1440.1-1470 1427-1431.9 None 1432-1470

10M 1430-1447 1427-1429.9 1447.1-1470 1427-1436.9 1467.1-1470 1437-1467

15M 1430-1455 1427-1429.9 1455.1-1470 1427-1439.9 1463.9-1470 1440-1463.8

20M 1430-1460 1427-1429.9 1460.1-1470 1427-1439.9 1460.9-1470 1440-1460.8

General Exception Ranges Must meet Gen reqts

NS_38

not covered by NS Carrier Range(s)


Table 2.1.2-1: non-NS_38 and NS_38 frequency deployments for n74 showing requirement ambiguity for 5 and 10MHz channel BWs.

Proposal 3: Further verification is required to see if EESS requirement can be met at +15dBm when lower edge of channel BW is 1 channel BW away from 1427MHz.
2.2. AMPR
In RAN4#88, AMPR was specified using simulations in [3]. Latest measurements showed insufficient margin to the emission requirement using the proposed backoff. The AMPR boundary suggested in [3] did not cover the AMPR region correctly with the proper back-off. For EESS, power is tested at +15dBm, which is 8dB backoff and region A and B must cover 8dB of backoff as indicated in the original simulation plots. Another issue is the ambiguity between region A and region B and which AMPR to use when the regions A and B overlap. The simulation plots with the corrected boundary lines are shown in Figure 2.2-1and in the accompanying CR [4]. See section 4.2 and 4.3 of this document.
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Figure 2.2-1: Proposed boundary fix to include the required backoff for NS_38 and NS_39
Proposal 4: Modify the slope of the region A boundary from -1.8MHz + 12*SCS*LCRB/2 to -3.6MHz + 12*SCS*LCRB and correct region A and B ambiguity for NS_38 by including RB start > -3.6MHz + 12*SCS*LCRB.

Proposal 5: Modify the AMPR boundary value for 20MHz BW for NS_39 form 14.4MHz to 12.6MHz.

3. Conclusion

Proposal 1: Use UE-UE Coexistence limit of -17dBm/MHz for the following:

· 10MHz BW:  1465MHz < Upper Edge of CBW ≤ 1467MHz

· 15MHz BW:  1460MHz < Upper Edge of CBW ≤ 1463.8MHz

· 20MHz BW:  1460MHz < Upper Edge of CBW ≤ 1460.8MHz

Proposal 2: Use UE-UE Coexistence limit of -29dBm/MHz for the following:

· 5MHz BW:  1460MHz < Upper Edge of CBW ≤ 1470MHz 

· 10MHz BW:  1460MHz < Upper Edge of CBW ≤ 1465MHz

Proposal 3: Further verification is required to see if EESS requirement can be met at +15dBm when lower edge of channel BW is 1 channel BW away from 1427MHz.
Proposal 4: Modify the slope of the region A boundary from -1.8MHz + 12*SCS*LCRB/2 to -3.6MHz + 12*SCS*LCRB and correct region A and B ambiguity for NS_38 by including RB start > -3.6MHz + 12*SCS*LCRB.
Proposal 5: Modify the AMPR boundary value for 20MHz BW for NS_39 form 14.4MHz to 12.6MHz.
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4. Corrections (changes are highlighted)
4.1. Coexistence Change
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AMPR covered by Must meet Range

NS_Flag CBW NS Carrier Range EESS (note41) Own RX (note 42) EESS and Own RX

10M 1448-1462.9 1427-1447.9 1463-1470 1427-1436.9 1467.1-1470 1437-1467

15M 1448-1462.9 1427-1447.9 1463-1470 1427-1439.9 1463.9-1470 1440-1463.8

5M 1430-1440 1427-1430 1440.1-1470 1427-1431.9 None 1432-1470

10M 1430-1447 1427-1429.9 1447.1-1470 1427-1436.9 1467.1-1470 1437-1467

15M 1430-1455 1427-1429.9 1455.1-1470 1427-1439.9 1463.9-1470 1440-1463.8

20M 1430-1460 1427-1429.9 1460.1-1470 1427-1439.9 1460.9-1470 1440-1460.8

10M 1457.1-1470 1427-1457 1427-1436.9 1467.1-1470 1437-1467

15M 1448.9-1470 1427-1448.8 1427-1439.9 1463.9-1470 1440-1463.8

20M 1440.9-1470 1427-1440.8 1427-1439.9 1460.9-1470 1440-1460.8

General Exception Ranges Must meet Gen reqts

NS_37

NS_38

NS_39

not covered by NS Carrier Range(s)


	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE


	n74
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 12, 13, 17, 18, 19, 20, 26, 28, 29, 31, 34, 38, 39, 40, 41, 42, 43, 48, 52, 65, 66, 67, 68, 85 

NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	1400
	-
	1427
	-32
	27
	15, 41

	
	Frequency range
	1475
	-
	1488
	-50
	1
	42

	
	Frequency range
	1475
	-
	1488
	-17
	1
	43

	
	Frequency range
	1475
	-
	1488
	-29
	1
	44

	
	Frequency range
	1488
	-
	1518
	-50
	1
	15

	NOTE 42:
Applicable for all channel bandwidths, and when the upper edge of the assigned NR UL channel bandwidth frequency is less than or equal to 1460 MHz. 
NOTE 43: Applicable for 10 MHz, 15 MHz,  and 20 MHz channel bandwidths, and when the upper edge of the assigned NR UL channel bandwidth frequency is greater than 1465 MHz less than or equal to 1467 MHz for 10 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is greater than 1460 MHz less than or equal to 1463.8 MHz for 15 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is greater than 1460 MHz less than or equal to 1460.8 MHz for 20 MHz bandwidth.
NOTE 44: Applicable for 5 MHz and 10 MHz channel bandwidths, and when the upper edge of the assigned NR UL channel bandwidth frequency is greater than 1460 MHz less than or equal to 1470 MHz for 5 MHz bandwidth, and when the upper edge of the assigned NR UL channel bandwidth frequency is greater than 1460 MHz less than or equal to 1465 MHz for 10 MHz bandwidth.


4.2. NS_38

6.2.3.9
A-MPR for NS_38

Table 6.2.3.9-1: A-MPR for EESS (NS_38) Protection (1430 – 1470 MHz)

	Channel Bandwidth (MHz)
	Carrier Centre Frequency, Fc (MHz)
	Region A

Outer/Inner
	Region B

Outer/Inner

	
	
	RBstart
	LCRB
	A-MPR (dB)
	RBstart
	RBstart+LCRB

	A-MPR (dB)

	5
	1432.5 ≤ FC < 1437.5
	≤ -3.6 MHz/12/SCS + LCRB 
	> 3.6 MHz/12/SCS
	≤ 7
	> -3.6 MHz/12/SCS + LCRB)
	≤ 2.16 MHz/12/SCS
	≤ 5.5

	10
	1435 ≤ FC < 1442
	≤ -3.6 MHz/12/SCS + LCRB 
	> 3.6 MHz/12/SCS
	≤ 12
	> -3.6 MHz/12/SCS + LCRB)
	≤ 2.16 MHz/12/SCS 
	≤ 9

	15
	1437.5 ≤ FC < 1447.5
	≤ -3.6 MHz/12/SCS + LCRB 
	> 3.6 MHz/12/SCS
	≤ 13
	> -3.6 MHz/12/SCS + LCRB)
	≤ 3.6 MHz/12/SCS
	≤ 10

	20
	1440 ≤ FC < 1450
	≤ -3.6 MHz/12/SCS + LCRB 
	> 3.6 MHz/12/SCS
	≤ 13
	> -3.6 MHz/12/SCS + LCRB)
	≤ 5.4 MHz/12/SCS
	≤ 10

	
	NOTE 1 - 4:
Void


6.2.3.10
A-MPR for NS_39

Table 6.2.3.10-1: A-MPR for own RX (NS_39) Protection (1440 – 1470 MHz)

	Channel Bandwidth, MHz
	Carrier Centre Frequency, Fc, MHz
	Region A

(Outer/Inner)

	
	
	RBstart+LCRB
	A-MPR (dB)

	10
	1462 < FC ≤ 1465
	> 7.9 MHz/12/SCS
	≤ 6

	15
	1456.3 < FC ≤ 1462.5
	> 11.2 MHz/12/SCS
	≤ 6

	20
	1450.8 < FC ≤ 1460
	> 12.6 MHz/12/SCS
	≤ 6

	NOTE 1 - 4:
Void
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3
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AMPR covered by Must meet Range

NS_Flag CBW NS Carrier Range EESS (note41) Own RX (note 42) EESS and Own RX

10M 1457.1-1470 1427-1457 1427-1436.9 1467.1-1470 1437-1467

15M 1448.9-1470 1427-1448.8 1427-1439.9 1463.9-1470 1440-1463.8

20M 1440.9-1470 1427-1440.8 1427-1439.9 1460.9-1470 1440-1460.8

General Exception Ranges Must meet Gen reqts

NS_39

not covered by NS Carrier Range(s)

