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Introduction
In RAN4 #59 meeting, [1] has provided some considerations on the Relay RF requirements. This document presents the analysis on the operating band unwanted emission of relay and a corresponding TP is provided in the Annex.
Discussion
In [2] and [3], we propose the ACLR of backhaul link and access link is 45 dBc. The rated output power is given in Table 1 which is concluded from [4] and [5].
Table 1. The rated output power of relay
	Relay Type
	Backhaul Link (dBm)
	Access Link (dBm)

	Outdoor Relay
	30
	30

	Thruwall Relay
	24, 30
	24


For the 24 dBm output power, we propose to reuse the operating band unwanted emission of local area BS in TS36.104. 

Propose 1: For the 24 dBm output power, we propose to reuse the operating band unwanted emission of local area BS in TS36.104 to specify that of relay.

For the 30 dBm output power, we can get the unwanted emission in ACLR2 domain from formula (1) based on the 45 dBc ACLR2.
Pmax – ACLR2=30dBm- 45dBc=-15 dBm/(1.08 \2.7\ 4.5) MHz =( -25\ -29 \-31.5) dBm /100kHz  (1)
Formula (1) shows the unwanted emission in ACLR2 domain is no more than -25dBm/100kHz which is the category B spurious emission limits in SM.329. We propose to use this mask level to define the requirements in spurious domain. In the first adjacent channel region, the slope of the operating band unwanted emission of local area BS in TS36.141 will be reused. So the operating band unwanted emission for the 30 dBm output power can be specified in Table 2 to Table 4.
Table 2: Relay operating band unwanted emission limits for 1.4 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-25 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-25 dBm
	100 kHz 


Table 3: Relay operating band unwanted emission limits for 3 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-29 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-29 dBm
	100 kHz 


Table 4: Relay operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-31 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-31 dBm
	100 kHz 


Propose 2: For the 30 dBm output power, we propose to use the Table 2 to Table 3 to specify the operating band unwanted emission of relay.
Conclusion
In this contribution, we discuss the operating band unwanted emission for relay and provide two proposals.
Propose 1: For the 24 dBm output power, we propose to reuse the operating band unwanted emission of local area BS in TS36.104 to specify that of relay.
Propose 2: For the 30 dBm output power, we propose to use the Table 2 to Table 3 to specify the operating band unwanted emission of relay.
A corresponding TP is provided in the Annex.
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Text Proposal
<Start of TP>
8
Backhaul link requirements

<Text will be added>
8.1
Transmitter
8.1.X Operating Band Unwanted Emission
The backhaul link of Relay supports the 24 dBm and 30 dBm output power. And different operating band unwanted emissions are used for the two output power.

8.1.X.A
Operating Band Unwanted Emission (For 24 dBm Output Power)

For the 24 dBm output power, the operating band unwanted emission of local area BS in TS36.104 is reused. The emissions shall not exceed the maximum levels specified in Tables 8.1.X.A-1 to 8.1.X.A-3.

Table 8.1.X.A-1: Relay operating band unwanted emission limits for 1.4 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-31 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-31 dBm
	100 kHz 


Table 8.1.X.A-2: Relay operating band unwanted emission limits for 3 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-35 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-35 dBm
	100 kHz 


Table 8.1.X.A-3: Relay operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-37 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm (Note 5)
	100 kHz 


8.1.X.B
Operating Band Unwanted Emission (For 30 dBm Output Power)

For the 30 dBm output power, the emissions shall not exceed the maximum levels specified in Tables 8.1.XB-1 to 8.1.XB-3.

Table 8.1.X.B-1: Relay operating band unwanted emission limits for 1.4 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-25 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-25 dBm
	100 kHz 


Table 8.1.X.B-2: Relay operating band unwanted emission limits for 3 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-29 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-29 dBm
	100 kHz 


Table 8.1.X.B-3: Relay operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-31 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-31 dBm
	100 kHz 


<Unchanged sections are skipped >
9
Access link requirements

<Text will be added>
9.1
Transmitter
9.1.X
Operating Band Unwanted Emission
The access link of Relay supports the 24 dBm and 30 dBm output power. And different operating band unwanted emissions are used for the two output power.
9.1.X.A
Operating Band Unwanted Emission (For 24 dBm Output Power)

For the 24 dBm output power, the operating band unwanted emission of local area BS in TS36.104 is reused. The emissions shall not exceed the maximum levels specified in Tables 9.1.X.A-1 to 9.1.X.A-3.

Table 9.1.X.A-1: Relay operating band unwanted emission limits for 1.4 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-31 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-31 dBm
	100 kHz 


Table 9.1.X.A-2: Relay operating band unwanted emission limits for 3 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-35 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-35 dBm
	100 kHz 


Table 9.1.X.A-3: Relay operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-37 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm (Note 5)
	100 kHz 


9.1.X.B
Operating Band Unwanted Emission (For 30 dBm Output Power)

For the 30 dBm output power, the emissions shall not exceed the maximum levels specified in Tables 9.1.X.B-1 to 9.1.X.B-3.

Table 9.1.X.B-1: Relay operating band unwanted emission limits for 1.4 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-25 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-25 dBm
	100 kHz 


Table 9.1.X.B-2: Relay operating band unwanted emission limits for 3 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-29 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-29 dBm
	100 kHz 


Table 9.1.X.B-3: Relay operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-31 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-31 dBm
	100 kHz 


<End of TP>
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