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1 Introduction
In the RAN4 Ad Hoc #3 meeting, [1-2] has discussed UE Tx RF requirements for carrier aggregation, and in [3], the way forward on the CC channel arrangement has been conclusion as follow:

Way Forward:


1. The channel spacing between centre frequencies of contiguously aggregated component carriers shall be a multiple of 300 kHz for all CA scenarios. 

2. Studies for UE RF requirements until next meeting should be focused on 2 values for CC spacing:

a. Minimum spacing

b. Close to REL-8 (rounded downwards to 300 kHz grid)

3. The aim is to specify ultimately UE RF requirements for one nominal channel spacing (not excluding other spacing in system deployment)
In this contribution, we present our some suggestions on LTE-A UE Tx RF requirement for carrier aggregation based on the above way forward.
2 Discussion
1: non-continuous configuration
In Rel8, the RF performance is defined in terms of a contiguous RB allocation in the UL for a single component CC. In R10, the RF performance requirements of the non-continuous allocation(i.e. the simultaneous PUCCH/PUSCH transmission and the Clustered PUSCH)has been discussion in [4], and at RAN4 meeting #54, many contributions has evaluated the IMD of non-continuous configuration based on the RF requirements in [5]. However, when carrier aggregated and non-continuous configuration happens at the same time, it may more accurately by using re-evaluated UE transmitter performance requirements caused by the higher channel bandwidth supporting by the carrier aggregation to evaluate the RF requirements, rather than still using the R8 requirements, although the UE CA RF requirements are derived from the R8 UE RF requirements. Thus, the non-continuous configuration should be postponed until the UE key RF requirements (ACLR and SEM etc.) for the carrier aggregated has been finished. When studying the UE CA RF requirements, we should not consider the influence of the non-continuous configuration. If the time frame of R10 permits, the non-continuous configuration may be studied after the key RF requirements has been decided. 
 Proposal 1：The non-continuous configuration should be postponed until the UE key RF requirements (ACLR and SEM etc.) for the carrier aggregated has been finished. If the timeframe of R10 permits, it may be studied after the key RF requirements (ACLR and SEM etc.) has been decided. Thus, studies for UE RF requirements should not consider the case of the non-continuous configuration.
2: OOBE
According to the above way forward, the UE RF requirements depends on the basic choice of CC spacing i.e. minimum spacing or  Close to REL-8 (rounded downwards to 300 kHz grid). The two schemes are compared in [6-8] and we will analyze further in the following section. For the intra-band 40M with 2*20M:

Option a:  Minimum spacing
Limits the guard band between the two 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] as shown in figure1.
The guard band between the two adjacent CC is nearly 0, Assumption that the CA channel bandwidth is 40Mhz, as shown in Figure 1 below, the channel spacing between two adjacent channels is about 18.3MHz. Supposes that two Rel-8 UEs with single RB locate on the channel edge of the two adjacent carriers respectively, because of the small guard band between two CC, the one UE may be easily interfered by the other UE, meanwhile the carrier leakage caused by the actual LO leakage will also sharply worsen the transmit signal quality of the two UE. If the two UEs are allocated for critical information such as UCI transmission on the uplink, the UCI information may be lose. In this case, more restrict RF requirements or more MPR will be needed. On the other hand, the issues in the HeNB deployments have been discussed in [1]. Thus, the RF requirements should be need some relaxations to meet the OOBE (i.e. ACLR and SEM) in [9] and this option may be confined for the synchronous system, that’s the HeNB deployments scenarios may not adopt this option because of some urgent requirements. 
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Figure 1. CC arrangement with the minimum spacing
Proposal 2：The minimum spacing for CC spacing may be confined for the synchronous system and the OOBE requirements for the minimum spacing need some relaxations.

Option b: Close to REL-8 (rounded downwards to 300 kHz grid)

From the figure2, Provide for Rel 8 guard bandwidth outside the outermost CC, and keep the guard band between the two adjacent CCs close to the Rel-8 channel spacing with the restriction of 300Khz grid requirement.
In [5], the spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing for two adjacent 20MHz E-UTRA carriers is 20MHz and the maximum channel spacing maybe less bigger than the nominal channel spacing. For contiguous carrier aggregation the channel spacing can be any value less than or equal to the Nominal Channel Spacing with the restriction of the integer multiple of 300 kHz. Because of the vary values, the test complexity may greatly increase, to reduce the complexity, we proposal that least keep the R8 guard band (i.e. 1MHz,rounded upwards to 300KHz grid) between two CCs to meet the OOBE requirements.
Similar as the option a, Supposes that two Rel-8 UEs with single RB locate on the channel edge of the two adjacent carriers respectively, because of the large spacing between the two UEs, the possible interference between the two UE can be easily avoid, and UE transmission filter and implementation can meet the R8 OOBE requirements. 
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Figure 2. CC arrangement with the close to R8 spacing with the restriction of 300Khz grid requirement
Proposal 3：For this option, the test complexity should be reduced. we proposal that least keep the R8 guard band (i.e. 1MHz) between the two CCs to meet the OOBE requirements. 
For the ACLR study, the conclusion is that the same ALCR requirements for LTE should be specified for LTE-A, LTE and UTRA coexistence. The proposed ACLR requirements measurement bandwidth is summarized in Table 1 and 2.

Table 1:  General requirements for E-UTRAACLR
	
	Channel bandwidth / E-UTRAACLR1   / measurement bandwidth

	
	(REF) 20 MHz
	40 MHz

	E-UTRAACLR1
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	18 MHz
	36 MHz for Option a
38 MHz for Option b

	Adjacent channel centre frequency offset (in MHz)
	+20

/

-20
	+30

/

-30


Table 2: Requirements for UTRAACLR1/2
	
	Channel bandwidth  / UTRAACLR1/2   / measurement bandwidth

	
	(REF) 20 MHz
	40 MHz

	UTRAACLR1
	33 dB
	33 dB

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

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

-20-BWUTRA/2

	UTRAACLR2
	36 dB
	36 dB

	Adjacent channel centre frequency offset (in MHz)
	+10+3*BWUTRA/2
/

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

-20-3*BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	18 MHz
	36 MHz for Option a
38 MHz for Option b

	UTRA 5MHz channel Measurement bandwidth*
	3.84 MHz
	3.84 MHz


3 Conclusion 
In this contribution, we discussed the RF requirements for carrier aggregation based on the above way forward separately. The suggestions were provided in this contribution as follows:

Proposal 1：The non-continuous configuration should be postponed until the UE key RF requirements (ACLR and SEM etc.) for the carrier aggregated has been finished. If the timeframe of R10 permits, it may be studied after the key RF requirements (ACLR and SEM etc.) has been decided. Thus, studies for UE RF requirements should not consider the case of the non-continuous configuration.

Proposal 2：The option a(i.e. minimum spacing) for CC spacing may be confined for the synchronous system and the OOBE requirements for the minimum spacing need some relaxations.

Proposal 3：For the option b(i.e. Close to REL-8 (rounded downwards to 300 kHz grid)), the test complexity should be reduced. we proposal that least keep the R8 guard band (i.e. 1MHz) between the two CCs to meet the OOBE requirements. 
The proposed ACLR requirements measurement bandwidth is summarized:
Table 1:  General requirements for E-UTRAACLR
	
	Channel bandwidth / E-UTRAACLR1   / measurement bandwidth

	
	(REF) 20 MHz
	40 MHz

	E-UTRAACLR1
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	18 MHz
	36 MHz for Option a

38 MHz for Option b

	Adjacent channel centre frequency offset (in MHz)
	+20

/

-20
	+30

/

-30


Table 2: Requirements for UTRAACLR1/2
	
	Channel bandwidth  / UTRAACLR1/2   / measurement bandwidth

	
	(REF) 20 MHz
	40 MHz

	UTRAACLR1
	33 dB
	33 dB

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

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

-20-BWUTRA/2

	UTRAACLR2
	36 dB
	36 dB

	Adjacent channel centre frequency offset (in MHz)
	+10+3*BWUTRA/2
/

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

-20-3*BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	18 MHz
	36 MHz for Option a

38 MHz for Option b

	UTRA 5MHz channel Measurement bandwidth*
	3.84 MHz
	3.84 MHz
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