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1 Introduction

In the previous RAN4 meeting, some contributions for channel arrangement for LTE-A CA were presented in [1]-[5]. Also during previous RAN4 meeting, following way forward for channel arrangement was captured in [6].
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 some study about channel arrangement for 2x20 MHz LTE-A CA by agreed way forward.
2 Discussion

By agreed way forward, there exists following channel arrangement under consideration for 2x20MHz CA scenarios.

A. Minimum spacing
i. 1 MHz Guard band on each side ( total 38 MHz bandwidth
ii. 2 MHz Guard band on each side ( total 40 MHz bandwidth
B. Close to REL-8 (rounded downwards to 300 kHz grid) ( total 40 MHz bandwidth

We use UE RF simulation assumptions as proposed in [7]. Therefore as shown in figure 1, simulated ACLRULTR1/2 are about 33.4/36 dB and simulated ACLREUTRA1 is about 30.1 dB at PA operating point with 1 dB MPR.

For ACLR of LTE-A CA, similar methodology of Rel-8 ACLR requirement are used for simulation. Used ACLR requirement are presented in table 1. Since ACLR requirement is related with channel arrangement, there exist each ACLR requirement depending on channel arrangement.
Table 1.  Required MPR value to meet ACLR requirements for full RB allocation cases
	Channel arrangement
	A-i
	A-ii
	B

	UTRAACLR1
	33 dB
	33 dB
	33 dB

	Adjacent channel1
centre frequency
offset (in MHz)
	+19+BWUTRA/2

/

-19-BWUTRA/2
	+20+BWUTRA/2

/

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

/

-20-BWUTRA/2

	UTRAACLR2
	36 dB
	36 dB
	36 dB

	Adjacent channel1
centre frequency
offset (in MHz)
	+19+3*BWUTRA/2

/

-19-3*BWUTRA/2
	+20+3*BWUTRA/2

/

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

/

-20-3*BWUTRA/2

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

	E-UTRAACLR
	30 dB
	30 dB
	30 dB

	Adjacent channel1
centre frequency
offset (in MHz)
	+38

/

-38
	+40.0

/

-40.0
	+40

/

-40

	E-UTRA  channel1
Measurement
bandwidth
	36 MHz
	36 MHz
	38 MHz

	1 : To meet multiple of 300 kHz, some small subcarrier is inserted between CCs. Therefore exact value of measurement parameters will be rather different in kHz resolution.



For each channel arrangement options, required MPR values to meet above ACLR requirement are simulated by RF simulator and presented in figure 2, 3 and 4 in appendix respectively. Also we can see that there still exist large margin in terms of SEM or SE for all options, if we use SEM of agreed way forward in [8]. The summarized results are presented in table 2.
Table 2.  Required MPR value to meet ACLR requirements for full RB allocation cases
	MPRrequired [dB]
	A-i
	A-ii
	B

	UTRAACLR1
	1.362
	1.344
	1.338

	UTRAACLR2
	1.816
	1.779
	1.784

	E-UTRAACLR
	2.026
	1.916
	2.059



From there simulation results, we can find following conclusions for channel arrangements:
· There is no remarkable difference in terms of ACLR among channel assignments.
· Required MPR value is about 2 dB regardless of channel assignment.

In [2]-[4], there were some concern and analysis about Het Net operation if minimum carrier space is used. As mentioned in [2]-[4], the adjacent channel interference from/to legacy cell that doesn’t support carrier aggregation may become getting larger if minimum carrier space is used.

With our brief RF simulation results, evaluated effective UTRAACLR1/2 and E-UTRAACLR value for legacy cell that is measured without any guard band are about 32.8 dB, 35.4 dB and 26.5 dB respectively for full RB allocation case at given PA operation point. Also total required MPR value to meet all Rel-8 ACLR requirements is about 2.8 dB through these methodologies. However, such MPR value is required only when full RB is transmitted with maximum power. Therefore we expect that there would be not so much performance degradation although we didn’t run system simulation with these results.
· The MPR value up to 2.8 dB or any other schemes to reduce adjacent channel interference are maybe required in Het Net situation.

· However, such cases are limited situation such as full RB transmission with maximum power.

3 Conclusions


In this contribution, we presented some simulation results to make decision for channel assignment. From the simulation results, there is no remarkable difference in terms of ACLR between various channel assignment conditions. Also, if minimum channel spacing is used, then some more MPR value may be required to reduce interference between Rel-10 cell and legacy cell. But such cases are limited only to the cases such as full RB transmission with maximum power. Therefore we prefer to use minimum channel spacing as nominal channel arrangement since minimum channel spacing has some beneficial aspects on UE implementation. For the size of guard band, we don’t have any preference between Rel-8 guard band and larger guard band.
· We prefer to use minimum channel spacing as nominal channel arrangement for Rel-10 intra-band contiguous carrier aggregation.
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Figure 1.  Reference Transmit PSD of full RB allocation
in 20 MHz LTE to verify PA operation point
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       (a) to meet UTRAACLR1                         (b) to meet UTRAACLR2                             (c) to meet E-UTRAACLR
Figure 2. Transmit PSD to meet ACLR requirement for minimum channel spacing with 1 MHz GB
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(a) to meet UTRAACLR1                         (b) to meet UTRAACLR2                             (c) to meet E-UTRAACLR
Figure 3. Transmit PSD to meet ACLR requirement for minimum channel spacing with 2 MHz GB
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(a) to meet UTRAACLR1                         (b) to meet UTRAACLR2                             (c) to meet E-UTRAACLR
Figure 4. Transmit PSD to meet ACLR requirement for channel spacing closed to REL-8
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(a) 1 dB MPR case at PA operation point                             (b) to evaluate MPR value to meet

Figure 5.  Transmit PSD to evaluate effective adjacent channel interference
of full RB allocation in 20 MHz LTE without guard band
























































































































































































































