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1
Introduction
In RAN4 Ad-hoc 2010-02, it was discussed how to specify channel arrangement in contiguous carrier aggregation for both BS and UE [1-4]. The aim of this contribution is to discuss this issue further and to provide way forward to specify the requirements related to the channel arrangement for LTE Advanced. 
2
Discussion
As discussed so far in RAN1 and RAN4, 300 kHz grid requirement is a working assumption for channel spacing in contiguous carrier aggregation in order to compatible with the 100 kHz frequency raster of LTE Release 8/9 and at the same time to preserve orthogonality of the sub-carriers with 15 kHz spacing.

Based on the above working assumption, the following two options were discussed during the RAN4 ad-hoc 2010-02:
· Option 1: Minimum value based on the 300 kHz grid requirements

· If single receiver chains are utilized in UE side, the channel spacing should be minimized as much as possible from an ADC bandwidth point of view.

· Option 2: Multiple of 300 kHz (not limited to the minimum)
· Some flexibility might be needed from a network operation point of view, although there would be no clear use cases at this moment. 
· It was also noted that such flexibility might impact testing complexities and IOT efforts.

As illustrated in Figure 1, the channel spacing and guard band outside the outermost component carrier would determine the total bandwidth in contiguous carrier aggregation. It would be assumed that out-of-band emission requirements would be defined as unwanted emissions immediately outside the outermost component carrier including the guard band, and hence both the channel spacing and guard band should first be studied and finalized before studying the unwanted emission requirements such as SEM, ACLR and Spurious emission, i.e., the unwanted emission requirements should be discussed based on the fixed channel spacing and guard band, because they significantly depend on the total bandwidth and guard band outside the outermost component carrier.

Proposal 1: The channel spacing and guard band outside the outermost component carrier should be defined first before studying other RF requirements, such as SEM, ACLR and Spurious emission requirements.

It is also proposed that occupied bandwidth in contiguous carrier aggregation should be defined as the total bandwidth, once the definitions of the channel spacing and guard band are concluded. 

Proposal 2: The occupied bandwidth in contiguous carrier aggregation should be defined as the total bandwidth determined by the channel spacing and guard band outside the outermost component carrier.
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Figure 1
As a next step, we discuss how to specify the channel spacing and guard band in more details below:

Channel spacing

We propose that Option 1 should be adopted based on the following reasons:
· Reason 1: There are no clear use cases for Option 2

· Reason 2: There are some concerns on testing complexities and IOT efforts for Option 2

· Reason 3: The minimum spacing would be more preferable from a UE receive point of view.

It is noted that channel spacing which is larger than the minimum value could be achieved by adopting non-contiguous carrier aggregation operations. It implies that some flexibility would still be available for future proof.
Proposal 3: The minimum channel spacing based on the 300 kHz grid requirements should be adopted for contiguous carrier aggregation.
Guard band
In the past discussions in RAN1 and RAN4, 1 MHz guard band was assumed for the outermost 20 MHz component carrier because at least 1 MHz guard band would be needed so that Release 8 UE could meet the unwanted emission requirements in the outermost component carrier. However, it would still be unclear how the guard band should be specified for continuous carrier aggregation scenarios, and further discussions would be needed. 
For example, the following issues should be addressed:
· Issue 1: Whether the guard band would be fixed irrespective the total bandwidth or depend on the total bandwidth?
· Examples are shown in Figure 2.

· It should be clarified whether or not the guard band for Case 2-b and Case 2-c should be the same as that for Case 2-a.
· Issue 2: How the guard band should be defined for carrier aggregation of different channel bandwidths?
· Examples are shown in Figure 3
· It should be clarified whether or not the guard band for Case 3-b should be the same as that for Case 3-a.
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Figure 2
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Figure 3
One possible solution to address the above issues is to define the guard band based on the channel bandwidth of the outermost component carrier. This approach has already been applied to multi-carrier base stations (See Annex F of TS 36.104). It means that feasibility studies on the guard band have been almost finished for BS side, although the channel spacing for LTE multi-carrier BS would be different from that for LTE-A BS. Therefore, it is proposed that the guard band outside the outermost component carrier should be determined based on feasibility studies on UE side. It is noted that unwanted emission requirements for LTE-A UE are discussed in our separate document [5]. 
Proposal 4: The guard band outside the outermost component carrier should be determined based on the feasibility studies on UE side.
3
Conclusions
This contribution discussed the channel arrangement for LTE-A contiguous carrier aggregation. Our proposals are summarized below:
Proposal 1: The channel spacing and guard band outside the outermost component carrier should be defined first before studying other RF requirements, such as SEM, ACLR and Spurious emission requirements.

Proposal 2: The occupied bandwidth in contiguous carrier aggregation should be defined as the total bandwidth determined by the channel spacing and guard band outside the outermost component carrier.

Proposal 3: The minimum channel spacing based on the 300 kHz grid requirements should be adopted for contiguous carrier aggregation.
Proposal 4: The guard band outside the outermost component carrier should be determined based on the feasibility studies on UE side.
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