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1 Introduction
In Montreal meeting, there were some discussions on UE RF requirement for LTE-A CA. All UE RF requirements are quite dependent each other and most important item which should be decided first is channel arrangement for LTE-A CA. After deciding channel arrangement, all the other measurement or analysis can be started with agreed assumption. Following comment and way forward are captured from the UE RF adhoc summary in Montreal meeting [5].
Comments:

· Discussion on trade-off between of the guard band vs spectrum allocation.

Way Forward: 

Furhter offline discussion how the guard band and occupied band is defined between different combinations.
In this paper, we simulate UE RF transmitter with proper MPR in order to find best channel arrangement with reasonable performance to meet the requirement of Rel-8 ACLR, Rel-8 20MHz SEM and agreed 40MHz SEM.
2 Channel arrangement options

In [1], There were 3 options for channel arrangement. These 3 options are used as condition to see how much MPR is needed to satisfy ACLR and SEM requirement.
· Option A limits the guard band between the 2 carriers to nearly 0 except possibly to allow for a small number of guard carriers for alignment with the raster [-18MHz, 0] and [0, 18 MHz].

· Option B where the total BW is broken into multiple partitions such that Rel 8 CCs with Rel 8 guard bands on either side are used [-19,-1] and [1,19]

· Option C provide for Rel 8 guard bandwidth between the two CCs  that mitigates adjacent channel issues as well as provides a guard band at the edge [-18.5, -0.5] and [0.5, 18.5]

3 Simulation assumption
As suggested in [3], following UE RF simulation assumption were used except Carrier leakage and 3rd order Counter-IM level. UTRAACLR1=33dB PA operating point was for LTE 20MHz full allocation with 1dB MPR.
Table 1 UE RF assumptions from [3]
	Power amplifier operating point
	

	UTRAACLR1
	[33 dBc]

	PA Noise floor
	[-135 dBm/Hz]

	Modulator impairments
	

	IQ-Imbalance
	[25 dBc]

	Carrier leakage
	[25 dBc] 1)

	3rd order  Counter-IM level
	[60 dBc] 1)


1) This assumption is not modelled for simulation in this paper.
Table 2 shows SEM requirement from [2]. 40MHz SEM was extended with same manner that LTE does with different BW. Actually 40MHz SEM was proposed and agreed in previous RAN4 meeting. 
Table 2: 40 MHz General SEM from [2]
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 [MHz]
	Emission Limit [dBm]

for 20MHz LTE
	Emission Limit [dBm] (proposed)

for 40MHz LTE-A
	Measurement Bandwidth

	± 0-1
	-21
	-24
	30 kHz

	± 1-2.5
	-10
	-10
	1 MHz

	± 2.5-5
	-10
	-10
	1 MHz

	± 5-20
	-13
	-13
	1 MHz

	± 20-25
	-25
	-13
	1 MHz

	± 25-40
	-30
	-13
	1 MHz

	± 40-45
	-30
	-25
	1 MHz

	± 45
	-30
	-30
	1 MHz


For ACLR of LTE-A CA, Rel-8 ACLR requirement [4] is used for simulation. For 40MHz BW, 38MHz was used for measurement BW of CA to make same guard band of 1MHz which is same as Rel-8..
Table 6.6.2.3.1-1:  General requirements for E-UTRAACLR
	
	Channel bandwidth / E-UTRAACLR1   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	40

MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30dB

	E-UTRA channel Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz
	38MHz

	Adjacent channel centre frequency offset (in MHz)
	+1.4

/

-1.4
	+3.0

/

-3.0
	+5

/

-5
	+10

/

-10
	+15

/

-15
	+20

/

-20
	+20

/

-20


Table 6.6.2.3.2-1: Requirements for UTRAACLR1/2
	
	Channel bandwidth  / UTRAACLR1/2   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	40

MHz

	UTRAACLR1
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB
	33 dB
	33dB

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

-0.7-BWUTRA/2
	1.5+BWUTRA/2
/

-1.5-BWUTRA/2
	+2.5+BWUTRA/2
/

-2.5-BWUTRA/2
	+5+BWUTRA/2
/

-5-BWUTRA/2
	+7.5+BWUTRA/2
/

-7.5-BWUTRA/2
	+10+BWUTRA/2
/

-10-BWUTRA/2
	+20+BWUTRA/2
/

-20-BWUTRA/2

	UTRAACLR2
	-
	-
	36 dB
	36 dB
	36 dB
	36 dB
	36 dB

	Adjacent channel centre frequency offset (in MHz)
	-
	-
	+2.5+3*BWUTRA/2
/

-2.5-3*BWUTRA/2
	+5+3*BWUTRA/2
/

-5-3*BWUTRA/2
	+7.5+3*BWUTRA/2
/

-7.5-3*BWUTRA/2
	+10+3*BWUTRA/2
/

-10-3*BWUTRA/2
	+20+3*BWUTRA/2
/

-20-3*BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	1.08 MHz 
	2.7 MHz 
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz
	38 MHz

	UTRA 5MHz channel Measurement bandwidth*
	3.84 MHz 
	3.84 MHz 
	3.84 MHz
	3.84 MHz
	3.84 MHz
	3.84 MHz
	3.84 MHz

	UTRA 1.6MHz channel measurement bandwidth**
	1.28 MHz 
	1.28 MHz 
	1.28 MHz
	1.28MHz
	1.28MHz
	1.28MHz
	1.28MHz

	*   Note:  Applicable for E-UTRA FDD co-existence with UTRA FDD in paired spectrum.

**  Note:  Applicable for E-UTRA TDD co-existence with UTRA TDD in unpaired spectrum.
	


4 Simulation Result
For each option, proper MPR is measured to satisfy each requirement of SEM and ACLR. Table 3 shows simulation result. For Rel-8 ACLR, there is a note showing what the bottleneck to meet the ACLR requirement. For 20MHz SEM, spurious requirement used for outside of the SEM which is -30dBm/1MHz for above 1 GHz. For ACLR, only Full RB allocation need MPR to meet the requirement since this is the worst case. And small RB allocation only requires MPR to satisfy the SEM requirement. Detailed simulation result with spectrum is provided in Figure 1-9 of appendix. As you can see, there is no big difference of MPR measurement among three options listed in section 2.
	Table 3 Simulation result of MPR for Rel-8 ACLR and 20/40MHz SEM.
　
	Full RB(100RBx2)
	1RBx2 worst case

	MPR
	Rel-8 ACLR
	SEM20MHz
	SEM40MHz

	Option A
	2.7311)
	7.922
	2.6

	Option B
	2.52)
	7.922
	2.6

	Option C
	2.7311)
	7.922
	2.6


1) UTRAACLR2 (36dB) limited
2) E-UTRAACLR1 (30dB) limited
5 Observation and discussion

From the simulation result of section 4, we can see that there is no big difference of MPR to satisfy ACLR and SEM requirement for three options. For option 1, even more MPR is need due to the regrowth of the emission by moving two CC closer. As mentioned in [1], Option A has some interference issue in the condition of HeNET or mixed deployment scenario with legacy LTE system. We propose to take Option B which is same guard band of Rel-8 as LTE-A CA channel arrangement
Proposal: Take Option B which is same guard band of Rel-8 as LTE-A CA channel arrangement

6 Conclusion

In this paper, some simulation was done to find MPR to satisfy ACLR and SEM requirement. From the simulation result, MPR value for three options doesn’t have big difference. It is proposed to use option B for Rel-10 contiguous CA scenarios 
Proposal: Take Option B which is same guard band of Rel-8 as LTE-A CA channel arrangement
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8 Appendix
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Figure 1. Option A: [-18, 0] [0, 18] MPR for Rel-8 ACLR
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Figure 2. Option B: [-19, 1] [1, 19] MPR for Rel-8 ACLR
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Figure 3. Option C: [-18.5, -0.5] [0.5, 18.5] MPR for Rel-8 ACLR
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Figure 4. Option A: [-18, 0] [0, 18] MPR for 40MHz SEM
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Figure 5. Option A: [-18, 0] [0, 18] MPR for 20MHz SEM
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Figure 6. Option B: [-19, 1] [1, 19] MPR for 40MHz SEM
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Figure 7. Option B: [-19, 1] [1, 19] MPR for 20MHz SEM
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Figure 8. Option C: [-18.5, -0.5] [0.5, 18.5] MPR for 20MHz SEM
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Figure 9. Option C: [-18.5, -0.5] [0.5, 18.5] MPR for 40MHz SEM
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