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1 Introduction
In RAN plenary meeting #52, the intra-band non-contiguous CA(NC CA) was approved to be within the working scope of Carrier Aggregation enhancement work item (RP-110732), and to ‘define generic framework for UE and BS core requirements for non-contiguous intra-band carrier aggregation’. From the experience gained in the contiguous CA work, it should be relatively straightforward to identify the typical deployment scenarios, to define the basic parameters and terminology to incorporate the NC CA case. At the same time, all the main core requirements for contiguous CA are already identified during the contiguous CA work. In [1], we gave a generic discussion on the RF requirements for intra-band NC CA, and one of the questions in[2] is how to have the requirements implemented in the CORE UE and BS requirements. This document provides some considerations on BS Tx RF requirements.
2 Discussion
For the intra-band NC CA case, the deployment in CC-block gap(define in [4]) can belong to another un-coordinated system. To guarantee coexistence with uncoordinated deployment, requirements inside the gaps should be similar to the ones at the channel bandwidth edges. The analysis of the RF requirement in the gaps is based on the approach which applies to MSR non-contiguous spectrum deployment [3]. In order to maintain equivalence also with scenarios where the individual component carriers in a non-contiguous CA allocation are generated using separate RF chains, a cumulative approach is used. This means that emissions limits in the gap are calculated as the sum of the limits relative to the to the adjacent component carriers on each side of the gap.
2.1 Occupied Bandwidth
For contiguous CA, the occupied bandwidth(OBW) is defined on the Aggregated Channel Bandwidth. But for the non-contiguous case, the gaps between the two CC-blocks(The definition of CC-block is a block including a set of one or more component carriers[4]) can belong to another un-coordinated system. So it is reasonable to define the OBW based on each CC-block’s bandwidth and reuse the existing requirements.
Proposal1: For intra-band non-contiguous case, the occupied bandwidth applies for each CC-block, and the existing requirements can be reused.
2.2 Unwanted Emission
2.2.1 Operating band unwanted emission
In [5], the operating band unwanted emission defines:

Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. 

The principle can be applied to the intra-band non-contiguous CA case, the operating band emission requirements should be applied to the BW that cover all CC-blocks that BS operates simultaneously. In [4], the BW is defined as NC channel bandwidth, that’s the NC channel bandwidth spans across the two outermost CC-blocks, and in each CC-block can be aggregated contiguously or multi-carrier implementation, thus the two outermost carriers at each NC channel bandwidth side should be considered for operating band unwanted emission requirements, and should meet the same limits defined in section 6.6.3[5]. 
The requirements in CC-block gap should also be considered because the gap can belong to another un- coordinated operator, using the approach for MSR_NC, emissions inside any CC-block gap are calculated as the cumulative sum of the limits relative to the adjacent CC-blocks on each side of the gap. The cumulative emission level is related to gap size which is defined as the bandwidth of the gap between 2 CC-blocks. As shown in Figure 2, for example, there is about 2.97 dB difference for the cumulative level of position A between gap size = 400KHz and gap size =10 MHz using cumulative approach(according to the requirements in Table 6.6.3.1-6 in [5]). Thus the requirements in the gaps may not need to specified for different gap sizes for simplify
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Figure 2 Comparison between gap size =10 M and gap size =400 KHz
Proposal2： For the requirements of unwanted emission across the “gap” between two contiguous CC-blocks, emissions shall not exceed the cumulative sum of the minimum requirements specified for the adjacent CC-block on each side of the gap. 
2.2.2 ACLR:
Similar to the MSR_NC, the ACLR requirement in the gaps should be kept simple in order not to complicate the calculation and create unnecessary new requirements. As the emission from an adjacent CC-block 10 MHz away from the measured CC-block would be flattened, the unwanted emission in the operating band 10 MHz away is not needed, and thus accumulation for ACLR is only applied for frequency offsets smaller than 10 MHz from the measured CC-block within the CC-block gaps.
The CC-block gap size (define as Wgap) will influence what limits that apply in a component carrier gap. Considering the 5 MHz step of ACLR requirements, 1st adjacent channel applies for Wgap > 5 MHz and for the 2nd adjacent channel for Wgap > 10 MHz, so the sub CC-block gaps will be 5 ≤ Wgap < 15 MHz for the 1st adjacent channel and 10 < Wgap < 20 MHz for the 2nd CC-block channel. By using the cumulative approach mentioned above, the ACLR between the CC-block gaps can be defined as a Cumulative ACLR (CACLR) using the term derived from MSR_NC. By this approach, the CACLR in a CC-block gap can be calculated as in Table 1, which is the same 45 dB limits as for the existing requirements, as shown in table 1:
Table 1. CACLR for BS intra-band non-contiguous CA

	CC-block gap size (Wgap) where the limit applies
	BS adjacent channel centre frequency offset below or above the CC-block edge (inside the gap)
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	CACLR limit

	5 MHz ≤ Wgap < 15 MHz
	2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	10 MHz < Wgap < 20 MHz
	7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	NOTE:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [2], with a chip rate as defined in this table.


Proposal3： The cumulative approach for ACLR in the gap between two contiguous CC-blocks is achieved by defining a Cumulative ACLR (CACLR). The CACLR limit is set to 45 dB for 1st and 2nd adjacent channels, which is the same limit as the existing Rel-10 requirements.
Spurious Emissions:

The transmitter spurious emissions shall apply whatever the type of transmitter considered (single carrier, multi-carrier, aggregated CCs). It should be defined independent of how many carriers that are transmitted within the band, only frequencies that are more than 10 MHz below the lowest frequency of the downlink operating band and 10 MHz above the highest frequency of the downlink operating band are covered by the requirement. The limits for non-contiguous CA deployments shall comply with ITU-R SM.329, thus the existing Rel-10 requirements will be applied. 
Proposal4： The requirements of spurious emissions for intra-band non-contiguous CA should keep the same with the existing Rel-10 requirements.
3 Conclusion
In this document, we discussed about the transmitter requirements for intra-band non-contiguous carrier aggregation (NC CA). The principle of the MSR_NC can apply to the intra-band NC CA, thus the requirements can be discussed in a simply way and the existing Rel-10 BS RF requirements could be applied. The proposals we suggested in this paper are listed as follow: 
Proposal1: For intra-band non-contiguous case, the occupied bandwidth applies for each CC-block, and the existing requirements can be reused.

Proposal2： For the requirements of unwanted emission across the “gap” between two contiguous CC-blocks, emissions shall not exceed the cumulative sum of the minimum requirements specified for the adjacent CC-block on each side of the gap. 
Proposal3： The cumulative approach for ACLR in the gap between two contiguous CC-blocks is achieved by defining a Cumulative ACLR (CACLR). The CACLR limit is set to 45 dB for 1st and 2nd adjacent channels, which is the same limit as the existing Rel-10 requirements.

Proposal4： The requirements of spurious emissions for intra-band non-contiguous CA should keep the same with the existing Rel-10 requirements.
4 Reference
[1] R4-113497, Discussion on the RF requirements for intra-band non-contiguous CA, ZTE
[2] R4-113419, Framework of RF core requirements for intra-band non-contiguous CA, Huawei, HiSilicon
[3] TR37.802, Multi-standard radio Base Station (BS) Radio Frequency (RF) requirements for non-contiguous spectrum deployments, v10.0.0, 07.2011

[4] R4-114039, Terminology of intra-band non-contiguous CA, ZTE

[5] TS36.104, Base Station (BS) radio transmission and reception,v10.2.0,04.2011 













































Gap size =400 KHz








Gap size =10MHz





A





2.97 dB














1
1

