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1. Introduction
Last meeting in San Francisco, UE TR skeleton in R10 phase [1] has been approved. In this contribution, UE general unwanted emission has been discussed in CA scenario and the requirement has been proposed.
2. Discussion

2.1 Intra-band contiguous CA
2.1.1 RB configuration option
In last RAN Plenary meeting in Vienna, [5] has proposed that the following band scenarios should be studied for Intra-band Contiguous CA in Release 10 WI. 
	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


In [2], “It is concluded that with LTE-Advanced it will be possible to contiguously aggregate component carriers in a spectrum efficient way, provided, the spacing between centre frequencies of component carriers is a multiple of 300 kHz.” “It was found that the LTE-Advanced RF requirements can be based on the re-use of existing structure of LTE Rel-8 requirements in a ‘building block’ manner.”
According to the above principles in [2], we proposed respectively two RB configuration options in 40MHz and 50MHz contiguous CA scenario.
· Option 1 of 40MHz contiguous CA: 100+100RBs (20MHz+20MHz)
· Option 2 of 40MHz contiguous CA: 6+100+100+6RBs (building block manner: 1.4MHz+20MHz+20MHz+1.4MHz)
· Option 1 of 50MHz contiguous CA: 100+50+100RBs(20MHz++10MHz+20MHz)
· Option 2 of 50MHz contiguous CA: 25+100+15+100+25RBs (building block manner: 5MHz+20MHz+3MHz+20MHz+5MHz)
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Figure 1 Option 1 of 40MHz contiguous CA
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Figure 2 Option 2 of 40MHz contiguous CA
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Figure 3 Option 1 of 50MHz contiguous CA
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Figure 4 Option 2 of 50MHz contiguous CA
Option 1 has narrower transmission bandwidth and lower spectrum efficiency than option 2. But option 1 has wider guard band than option 2. 
Considering to the difficulty of unwanted emission in wide bandwidth, our simulation is based on the option 2 RB configurations in 40MHz and 50MHz contiguous CA scenarios.
Two different kinds of RB allocation case has been chosen to simulate. These two cases are extreme cases which can reflect the maximum MPR or A-MPR:
Case 1: Full RB allocation from RB 1# to RB 212# for 40MHz bandwidth and to 265# for 50MHz bandwidth, each RB has the same PSD.
Case 2: Two RB at the edge of the total bandwidth in RB 1#, 212# for 40MHz bandwidth, and in RB 1#, 265# for 50MHz bandwidth, each RB has the same PSD.

2.1.2 Spectral Emission Mask
In [3, 4], the 40MHz SEM has been proposed by extrapolating the current Rel-8 20 MHz SEM by “stretching” the transition boundaries according to the extended BW. We reuse the 40MHz SEM and extrapolate the 50MHz SEM in the same way.
Table 1 Proposed General SEM for Intra-band contiguous CA
	　
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB(MHz)
	20(MHz)
	40(MHz)
	50(MHz)
	Measurement bandwidth

	 0-1
	
	
	
	30 kHz 

	 1-5
	
	
	
	1 MHz

	 5-20
	
	
	
	1 MHz

	 20-25
	
	
	
	1 MHz

	 25-40
	　
	
	
	1 MHz

	 40-45
	　
	
	
	1 MHz

	 45-50
	　
	　
	
	1 MHz

	 50-55
	　
	　
	
	1 MHz


2.1.3 Spectral Emission
Allowing for global roaming of UE, the stricter Category B requirements is still used from ITU-R SM.329 in CA scenario, only the boundary of 40MHz and 50MHz has been added.
Table 2:  Boundary between E-UTRA ΔfOOB and spurious emission domain

	Channel bandwidth 
	20 MHz
	40 MHz
	50 MHz

	ΔfOOB  (MHz)
	25
	45
	55


The spurious emission limits in Table 3 apply for all CA scenarios.
Table 3: Spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement Bandwidth

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz


2.1.4 ACLR
ACLR requirement for 40MHz intra-band contiguous CA is based on the co-existence simulation result in [6], [7] and [8], 50MHz contiguous CA scenario is still FFS, but it is expected to be the same as 40MHz so we still use the same spec and square brackets here:
Table 4: General requirements for E-UTRA ACLR
	　
	Channel bandwidth

	
	40MHz
	50MHz

	E-UTRAACLR1
	30 dB
	[30 dB]

	E-UTRA channel Measurement bandwidth
	38.28 MHz
	48.3 MHz

	Adjacent channel centre frequency offset (in MHz)
	40
/
-40
	50
/
-50


Table 5: Requirements for UTRA ACLR
	　
	Channel bandwidth 

	
	40MHz
	50MHz

	UTRAACLR1
	33 dB
	[33 dB]

	Adjacent channel centre frequency offset (in MHz)
	10+BWUTRA/2
/
-10-BWUTRA/2
	10+BWUTRA/2
/
-10-BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	38.28 MHz
	48.3 MHz

	UTRA 5MHz channel Measurement bandwidth
	3.84 MHz
	3.84 MHz


2.1.5 Simulation result
QPSK modulation and 2GHz centre frequency has been selected in our simulation. The modulator has IQ imbalance and carrier leakage at -25dBc and has no CIM3. The PA model is from a real WCDMA PA. The PA output PSD along with SEM mask (red solid line) and spurious level (pink dot line) are shown for each case in figure 5~8. The max spec compliant power which is computed at the zero margin crossing is summarized in Table 6 if it is lower than 23dBm. 
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Figure 5: 40MHz Case 1, Tx PSD with SEM boundaries
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Figure 6: 40MHz Case 2, Tx PSD with SEM boundaries
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Figure 7: 50MHz Case 1, Tx PSD with SEM boundaries
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Figure 8: 50MHz Case 2, Tx PSD with SEM boundaries
Table 6: Max spec compliant output power when it is lower than 23dBm
	P(dBm)
	Case 1
	Case 2

	40MHZ
	SEM
	-
	21

	
	SPUR
	-
	15.3

	
	ACLR
	21.7
	21.4

	50MHZ
	SEM
	-
	21

	
	SPUR
	-
	15.6

	
	ACLR
	[21.2]
	[21.4]


The simulation results show some degree of sensitivity to the positions of allocated RB. For instance while Case 1 (full BW occupancy) only need max 2dB MPR to meet all the unwanted emission spec, Case 2 (narrow band allocation at the band edges) results in highly concentrated inter-modulation products (IM3, IM5), as shown in Figure 6&8. It is the same with the situation of PUCCH &PUSCH simultaneous transmission and clustered PUSCH transmission, which has been extensively discussed offline after last meeting.
2.2 Inter-band non-contiguous CA

In last RAN Plenary meeting in Vienna, [6] has proposed that the following band scenario should be studied for Inter-band non-Contiguous CA in Release 10 WI. 
	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 inter-band non-contiguous CA scenario, there is no new bandwidth, no concentrated inter-modulation products because of separate PA in different component carrier, so the general unwanted emission can re-use R8 spec without any change only the occupied band involve two different bands and the out of band for one carrier should except another used band.
3. Conclusion

In this contribution, general unwanted emission has been discussed and the specification requirement has been proposed. Additional unwanted emission requirements are not discussed here, it is still FFS. If the contribution can be approved, MPR/A-MPR in CA scenario can be studied further.
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