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1 Introduction
In the last RAN4 meeting, several contributions discussed how to define E-UTRA medium range BS unwanted emission requirement [1-3]. As discussed in [4], it is proposed to derive the E-UTRA single RAT BS UEM requirement based on the methodology in 36.104. This contribution will give further discussions on E-UTRA Medium range BS UEM based on document [3]. A text proposal is also provided for the TR [5].
2 Discussion
The E-UTRA BS operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. 

In E-UTRA, the operating band unwanted emission is specified in three frequency domain [6].
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· 1st frequency domain (First adjacent channel): for 1.4 and 3MHz, the 1st frequency domain is from the channel edge to 1.4MHz and 3MHz frequency offset which is defined by the measurement filter -3dB point. For 5MHz and above channel bandwidth, the 1st frequency domain is from the channel edge to 5MHz. In this region, the emission limit usually has a slope and is relaxed compared to ACLR1 limit. 

· 2nd frequency domain (Second adjacent channel): for 1.4 and 3MHz the 2nd frequency domain is from 1.4MHz and 3MHz frequency offset to 2.8MHz and 6MHz frequency offset. For 5MHz and above channel bandwidth, the 2nd region is from 5MHz offset to 10MHz offset. In this region, the emission limit is usually defined with a fixed value with the same order as ACLR2.
· 3rd frequency domain (Spurious emission domain): in this region, the UEM is usually defined by the spurious emission limit.
The ACLR for medium range BS is proposed to be 45dBc. Assuming 38dBm maximum output power, the second adjacent channel leakage power for 1.4/3/5MHz at point B of figure 2-1 is about -17dBm/100kHz, -21dBm/100kHz and -24dBm/100kHz. It is proposed to make the same amount of relaxation as that for Macro BS, namely 10dB relaxation for 1.4MHz and 3MHz bandwidth and 7dB relaxation for 5MHz bandwidth respectively. Therefore, the emission mask for 1.4/3/5MHz first adjacent channel will be defined as 
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, where the f_offset is the separation between the channel edge frequency and the centre of the measurement filter. 
The second adjacent channel emission mask could be defined as -17dBm/100kHz, -21dBm/100kHz and -24dBm/100kHz. 
The emission level in 3rd frequency domain for the medium range BS case is proposed to be a natural extension of the emission requirement in the second adjacent channel. 
The SEM is scaled down by 1dB step with the maximum output power decreasing to 31dBm. For output power lower than 31dBm, the UEM will use that for 31dBm.
Also, it is proposed to define the absolute ACLR requirement as -26dBm/MHz which is 5dB below the UEM for 5MHz at 31dBm output power.
Based on the above analysis, a text proposal on the E-UTRA Medium Range BS are give in section 3.

3 Text Proposal 
--------------------------------------------------Text proposal for UEM and ACLR----------------------------------------------------
7.5
Operating band unwanted emissions
As illustrated in figure 7.5-1, the E-UTRA UEM requirement definition needs to consider 3 regions, the 1st adjacent channel, the 2nd adjacent channel and spurious emission domain (the 3rd frequency domain).
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Figure 7.5-1 illustration of E-UTRA medium range SEM (at 38dBm)
Based on maximum output power of 38dBm and ACLR requirement of 45dB, the second adjacent channel leakage power for 1.4/3/5MHz at point B of Figure 7.5-1 is about -17dBm/100kHz, -21dBm/100kHz and -24dBm/100kHz. Assuming the same amount of relaxation (10dB) as that for Macro BS in the first adjacent channel, the emission mask for 1.4/3/5MHz first adjacent channel will be defined as 
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where the f_offset is the separation between the channel edge frequency and the centre of the measurement filter. 
The emission level in 3rd frequency domain for the medium range BS case is proposed to be a natural extension of the emission requirement in the second adjacent channel. 

The SEM is scaled down by 1dB step with the maximum output power decreasing to 31dBm. For output power lower than 31dBm, the unwanted emission requirement should not exceed the requirement for 31dBm output power.
<The UEM for a MSR medium range BS should consider the compromise of E-UTRA and UTRA mask, which is FFS>

7.6
ACLR
BS transmitter ACLR, together with the UE receiver ACS, determines the RF isolation (see equation 6.6-1) between aggressor system and the victim system.


[image: image9.wmf]1

11

ACIR

ACLRACS

=

+


Since the ACS of UE is specified as a constant and unified value of 33dB irrespective of the operating condition, further tightening ACLR requirement beyond 45dB has little improvement on ACIR. Also considering that 45dB has been adopted by Macro eNB, Pico eNB and HeNB, there is also no need to further relax the MR eNB ACLR requirement below 45dB from implementation point of view. 

45dB is reused for E-UTRA MR BS relative ACLR requirement.

It is proposed to define the absolute ACLR requirement as -26dBm/MHz which is 5dB below the UEM for 5MHz at 31dBm output power.

TP for BS classes TR (Annex A for TR 36.104)
6.6.2.1
Minimum requirement

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centred on the assigned channel frequency and a filter centred on the adjacent channel frequency according to the tables below. 

For Category A Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -13dBm/MHz apply, whichever is less stringent.

For Category B Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -15dBm/MHz apply, whichever is less stringent. 
For Medium Range BS, either the ACLR limits in the tables below or the absolute limit of [-26] dBm/MHz shall apply, whichever is less stringent.
For Local Area BS, either the ACLR limits in the tables below or the absolute limit of -32dBm/MHz shall apply, whichever is less stringent.

For Home BS, either the ACLR limits in the tables below or the absolute limit of -50dBm/MHz apply, whichever is less stringent.

For operation in paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2.1‑1.
6.6.3
Operating band unwanted emissions

Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. 

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification. 

The unwanted emission limits in the part of the downlink operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329 [2]. 

Emissions shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

For a multicarrier E-UTRA BS or BS configured for intra-band contiguous carrier aggregation the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the higher edge of the carrier transmitted at the highest carrier frequency within a specified frequency band.

For Wide Area BS, the requirements of either subclause 6.6.3.1 (Category A limits) or subclause 6.6.3.2 (Category B limits) shall apply. 
For Local Area BS, the requirements of subclause 6.6.3.2A shall apply (Category A and B).

For Home BS, the requirements of subclause 6.6.3.2B shall apply (Category A and B).
For Medium Range BS, the requirements of subclause 6.6.3.2C shall apply (Category A and B)
The application of either Category A or Category B limits shall be the same as for Transmitter spurious emissions (Mandatory Requirements) in subclause 6.6.4.1.

6.6.3.2C
Minimum requirements for Medium Range BS (Category A and B)
For Medium Range BS, emissions shall not exceed the maximum levels specified in Tables 6.6.3.2C-1 to 6.6.3.2C-6.

Table 6.6.3.2C-1: Medium Range BS operating band unwanted emission limits for 1.4 MHz channel bandwidth, 31 ( P < 38 dBm
	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
	P-55dB
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	P-55dB
	100 kHz 


Table 6.6.3.2C-2: Medium Range BS operating band unwanted emission limits for 1.4 MHz channel bandwidth, P < 31 dBm
	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
	-24 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-24 dBm
	100 kHz 


Table 6.6.3.2C-3: Medium Range BS operating band unwanted emission limits for 3 MHz channel bandwidth, 31 ( P < 38 dBm
	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
	P-59dB
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	P-59dB
	100 kHz 


Table 6.6.3.2C-4: Medium Range BS operating band unwanted emission limits for 3 MHz channel bandwidth, P < 31 dBm
	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
	-28 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-28 dBm
	100 kHz 


Table 6.6.3.2C-5: Medium Range BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth, 31 ( P < 38 dBm
	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
	P-62dB
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	P-62dB
	100 kHz


Table 6.6.3.2C-6: Medium Range BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth, P < 31 dBm
	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 Text proposal-------------------------------------------------------------
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