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1 Introduction
Skeleton BS TR for CA WI was approved in last RAN4 meeting [1]. According to RAN4 meeting #53[2, 3], discussion on how to specify the unwanted emissions (including operating band unwanted emission and ACLR) for LTE-A BS is required. In this contribution, we provide some considerations on operating band unwanted emissions.
2 Discussion

According to [4], LTE-Advanced BS RF requirements should consider the following component carrier aggregation scenarios:
- 
Intra-band contiguous Component Carrier aggregation
- 
Intra-band non contiguous Component Carrier aggregation
-   Inter-band non contiguous Component Carrier aggregation
In order to focus on generic approach on CA scenarios analysis and make it is feasible in Rel-10 timeframe, in last RAN plenary in Vienna, intra-band contiguous and inter-band non-contiguous CA scenarios was proposed for the way forward on scenario combinations for CA WID [5].
2.1 Intra - band Contiguous CA
The proposed intra-band contiguous CA scenarios by [5] are listed below.

	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	Duplex

mode

	
	
	UE transmit / BS receive
	Channel BW MHz
	UE receive / BS transmit
	Channel BW MHz
	

	
	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz) –  FDL_high (MHz)
	
	

	CA_40
	40
	2300
	–
	2400
	[TBD]
	2300
	–
	2400
	[TBD]
	TDD

	CA_1
	1
	1920
	–
	1980
	[TBD]
	2110
	–
	2170
	[TBD]
	FDD


Based on the proposals above, 40MHz FDD and 50MHz TDD CA will be considered in the Tdoc. Since the LTE-Advanced RF requirements can be based on the re-use of existing structure of LTE Rel-8 requirements and the aggregate component carriers should be in a spectrum efficient way, the possible component carrier aggregation cases are proposed.
FDD UL: 40 MHz, DL: 40 MHz in Band 1 (2100 MHz)
	FDD
	RB Configuration
	Total RB No.
	Transmission Bandwidth (MHz)

	Case1
	100+100
	200
	40/36.315MHz 

	Case2
	100+6+100
	206
	40/37.215MHz

	Case3
	6+100+100+6
	212
	40/38.595MHz


TDD UL/DL: 50 MHz in Band 40 (2300 MHz)
	TDD
	RB Configuration
	Total RB No.
	Transmission Bandwidth (MHz)

	Case1
	100+50+100
	250
	50/45.615 MHz 

	Case2
	25+100+15+100+25
	265
	50/48.315MHz


As defined in TS 36.104[6], 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. For contiguous multi-carrier scenario, it is described in the Annex F.2 of TS 36.104 that:

For a multi-carrier E-UTRA BS transmitting a group of carriers of different channel bandwidths (≥5 MHz), the channel bandwidth of the outermost carriers should be considered for ACLR and Operating band unwanted emission requirements. That is, the corresponding requirements for the channel bandwidth of each of the outermost carriers should be applied at the respective side of the group of transmitted carriers. . . 
The description above is not very clear when it is used for contiguous carrier aggregation. For 40MHz FDD case1 and case2, the carrier bandwidth at the operating band edge is 20MHz, operating band unwanted emission limits for ≥5 MHz channel bandwidth defined in TS 36.104 could be used for the outermost carriers. However, for 40MHz FDD case3, the carrier bandwidth at the operating band edge is 1.4MHz, we prefer the operating band unwanted emission limits for ≥5 MHz channel bandwidth should also be used, since the power spectrum density of the CCs should be the same in the CA scenarios.
Comparing the general operating band unwanted emission limits for ≥5 MHz channel bandwidth (E-UTRA bands >1GHz) for Category B and MSR UEM as shown in figrue1 (the measurement bandwidth is normalized to 30KHz)，the current requirements defined in TS 36.104 subclause 6.6.3.1-3 (Category A limits) or subclause 6.6.3.2-3 (Category B limits) are very lower, which can be easily meet even though the near end emissions may be raised by the non-linear products of the CCs.
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Figure 1: Comparing of operating band unwanted emissions ≥5 MHz (Category B) and MSR UEM
A simulation is done to compare the operating band unwanted emissions of contiguous CCs based on FDD case1 and a single 20MHz carrier with the same output power (46dBm). As shown in Fig.2, the red curve is the EUTRA carrier and the blue curve shows the PSD of contiguous CCs. The operating band unwanted emission for 2*20MHz contiguous aggregated bandwidth could fulfil the requirements defined in TS36.104 subclause 6.6.3.2-3. 

It could be expected that the near end emission of the contiguous CCs is lower than the single carrier, because the total output power is the same, but the power of CCs in 20MHz bandwidth is lower than the single carrier. 
[image: image2.emf]2.12E9 2.14E9 2.16E9 2.10E9 2.18E9

-40

-20

0

20

-60

40

Frequency (Hz)

Power spectrum density (dBm/100KHz)


Figure 2: Operating band unwanted emissions of CA_1 and a 20MHz EUTRA carrier
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 which limits the far end emissions. The Operating band unwanted emission limits should stretches from 10 MHz below the lowest frequency of the BS transmitter operating band up to 10 MHz above the highest frequency of the BS transmitter operating band, as shown in Figure 3.
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Figure 2: Operating band unwanted emission mask for intra-band contiguous CA scenario
Out of the frequency range of operating band unwanted emissions limit, the duplexer is helpful to suppress the unwanted emissions to meet the spurious requirements. Fig. 4 shows the simulation result of a band1 duplexer. It is easier to realize larger than 15dB attenuation at the boundary of the operating band unwanted emissions.
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Figure 4: Duplexer attenuation out of the range of operating band unwanted emissions limit
2.2 Inter - band Contiguous CA
In last RAN #47 plenary, the proposed non-contiguous CA scenario which should be studied in rel.10 WI is listed below [5].

	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL)  band
	Duplex

mode

	
	
	UE transmit / BS receive
	Channel BW MHz
	UE receive / BS transmit
	Channel BW MHz
	

	
	
	FUL_low  (MHz) –  FUL_high (MHz)
	
	FDL_low  (MHz) –  FDL_high (MHz)
	
	

	CA_1-5
	1
	1920
	–
	1980
	[TBD]
	2110
	–
	2170
	[TBD]
	FDD

	
	5
	 824
	–
	849
	[TBD]
	869
	–
	 894
	[TBD]
	


For high and low band non-contiguous CA scenario, since the component carriers is transmitted by separate PA, the emission limits should re-use R8 requirements in TS 36.104 at each band.  
3 Conclusion

The operating band unwanted emission requirements for LTE-Advanced BS in rel.10 should consider the following component carrier aggregation scenarios and could reuse current E-UTRA requirements in TS 36.104:
· Intra-band contiguous CA scenario

As the aggregated bandwidth is larger than 5MHz, a single operating band unwanted emission limit should be defined for all bandwidths. That is the corresponding requirements for the channel bandwidth
[image: image5.wmf]³

5MHz would be applied at the respective side of the group of transmitted carriers. This gives a generic OOB emission limit that is applied for all BS, irrespective of how the BS is configured in terms of bandwidths, number of carriers, resource block allocations etc.

· Inter-band non-contiguous CA scenario

The emission limits in each band in which the BS operates simultaneously should be determined independently from each other. This can be justified by the assumption of having separate PA operating in each band.
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