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1
Introduction
The Band 74 requirement on protecting EESS service in the current spec is too tight, and there is redundancy between the UE coexistence requirement table and NS_38. This contribution discusses this issues and proposes modifications.
2
Discussion
Band 74 UL is at 1427-1470MHz and its DL is at 1475-1518MHz, and it supports bandwidths of 1.4, 3, 5, 10, 15, and 20 MHz. In the current spec TS36.101 Section 6.6.3.2 [1], its requirement on protecting EESS service on 1400-1427MHz is copied below.
	74
	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
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	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
	1488
	-
	1518
	-50
	1
	15

	NOTE 8:    Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 15:  These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 41: Applicable for 1.4 MHz bandwidth, and when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is greater than or equal to 1427 MHz + the channel BW assigned for 3, 5 and 10 MHz bandwidth, and when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is greater than or equal to 1440 MHz for 15 and 20 MHz bandwidth.
NOTE 42: Applicable for 1.4, 3 and 5 MHz bandwidth, and when the upper edge of the assigned E-UTRA UL channel bandwidth frequency is less than or equal to 1467 MHz assigned for10 MHz bandwidth, and when the upper edge of the assigned E-UTRA UL channel bandwidth frequency is less than or equal to 1463.8 MHz for 15 MHz bandwidth, and when the upper edge of the assigned E-UTRA UL channel bandwidth frequency is less than or equal to 1460.8 MHz for 20 MHz bandwidth.


The protection requirement is -32dBm/27MHz in 1400-1427MHz, and it applies to the whole range even for the frequency range that is less than FOOB (MHz). Based on NOTE 15 and NOTE 41, the following figure illustrates the lowest assigned E-UTRA UL channels for each channel bandwidth which need to meet the spurious emission requirement.
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For the 1.4MHz bandwidth, its ACLR requirement is 30dB. Its leakage due to ACLR at the frequency below 1427MHz is -7dBm/1.08MHz, which is equivalent to 7dBm/27MHz. It is obvious that the spurious requirement of -32dBm/27MHz is 39dB tighter than its ACLR requirement.

Observation 1: For 1.4MHz bandwidth the spurious requirement of -32dBm/27MHz is 39dB tighter than its ACLR requirement.

Similarly for 3MHz bandwidth, its ACLR requirement is 30dB. With one channel away, its ACLR2 roughly is about 40dB. Its leakage at the frequency below 1427MHz is -17dBm/2.7MHz, which is -7dBm/27MHz. It is obvious that the spurious requirement of -32dBm/27MHz is 25dB tighter than its out-of-band emission requirement.
Observation 2: For 3MHz bandwidth the spurious requirement of -32dBm/27MHz is 25dB tighter than its out-of-band emission requirement.

The EESS requirement of -32dBm/27MHz (original -62dBW/27MHz) is for transmit power of 15dBm.

Observation 3: The EESS requirement of -32dBm/27MHz (original -62dBW/27MHz) is for transmit power of 15dBm.

R4-168453 “EESS protection study” [2] provided simulation results of 1.4MHz eMTC uplink transmitting at 15.9dBm. Its out-of-band emissions figure is copied below. From the figure, it can be seen that its ACLR is 41.7dB which is much higher than the ACLR requirement of 30dB. This indicates that if ACLR is 30dB, then the EESS requirement cannot be met. Furthermore the channel of this figure is located at 1.4286GHz which is 0.9MHz away from the lowest channel. The lowest channel should be at 1.4277GHz. If the 1.4MHz is at the lowest channel, it would fail the EESS protection requirement by about 10dB even with ACLR of 41.7dB. However, the CR [3] which implemented this requirement into the spec did not take into account the difference of the ACLR values and the shift of the channel location.
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Observation 4: With 1.4MHz channel at the lowest edge and with ACLR of 30dB, the EESS requirement of -32dBm/27MHz cannot be met.

There is NS_38 associating with the EESS requirement of -32dBm/27MHz, which is reproduced below. Since there is NS_38, the requirement in Section 6.6.3.2 (spurious emission band UE co-existence) seems redundant. 

When "NS_38" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.29-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.

Table 6.6.3.3.29-1: Additional requirements

	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz
	

	1400 ≤ f ≤ 1427
	-32
	27MHz

	NOTE 1:
This requirement shall be verified with UE transmission power of 15 dBm.


Observation 5: Since there is NS_38, the requirement in Section 6.6.3.2 (spurious emission band UE co-existence) seems redundant.

Based on the above observations, we would like to propose to remove the redundant requirement in Section 6.6.3.2 (spurious emission band UE co-existence) and add a note to NS_38.
Proposal: to remove the redundant requirement in Section 6.6.3.2 (spurious emission band UE co-existence) and add a note to NS_38, which are shown below.
Part of Table 6.6.3.2-1: Requirements [1]
	74
	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
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	
	
	
	
	
	
	

	
	Frequency range
	1475
	-
	1488
	-50
	1
	42

	
	Frequency range
	1488
	-
	1518
	-50
	1
	15

	NOTE 8:    Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 15:  These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 42: Applicable for 1.4, 3 and 5 MHz bandwidth, and when the upper edge of the assigned E-UTRA UL channel bandwidth frequency is less than or equal to 1467 MHz assigned for10 MHz bandwidth, and when the upper edge of the assigned E-UTRA UL channel bandwidth frequency is less than or equal to 1463.8 MHz for 15 MHz bandwidth, and when the upper edge of the assigned E-UTRA UL channel bandwidth frequency is less than or equal to 1460.8 MHz for 20 MHz bandwidth.


6.6.3.3.29
Minimum requirement (network signalled value “NS_38”)

When "NS_38" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.29-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.

Table 6.6.3.3.29-1: Additional requirements

	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz
	

	1400 ≤ f ≤ 1427
	-32
	27MHz

	NOTE 1:
This requirement shall be verified with UE transmission power of 15 dBm.
NOTE 2: This requirement is applicable for all channel bandwidths when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is greater than or equal min(1427MHz + two times of the channel BW assigned, 1440MHz)


3
Conclusion

This contribution discusses the current Band 74 emission requirement on protecting EESS in 1400-1427MHz, and proposes to remove the redundant requirement in Section 6.6.3.2 (spurious emission band UE co-existence) and add a note to NS_38.
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