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1 Introduction

At the beginning of CA WI discussion, three scenarios shall be considered in carrier aggregation deployment, i.e. intra-band contiguous CA, intra-band non-contiguous CA and inter-band non-contiguous CA. In Rel-10 time frame, it only to discuss the intra-band contiguous CA and the inter-band non-contiguous CA deployment scenarios, for intra-band non-contiguous CA, it will be discussed in Rel-11. The BS RF requirements of the intra-band contiguous carrier aggregation have been completed in Rel-10, and almost all of the RF requirements keep the same with the Rel-9 specification because of the BS in Rel-9 supports the multi carrier implementation. Thus this document provides a general discussion on the RF requirements for the intra-band non-contiguous carrier aggregation.

2 Discussion
In this section we take a tentative look on the possibly needed changes to minimum RF requirements and how the requirements should be modified. 

2.1
General clauses
3  Definitions, symbols and abbreviations 

In the current specification, the definition of intra-band non-contiguous CA is included, thus no new definitions will be needed. To distinguish intra-band non-contiguous CA from the contiguous CA, new symbols maybe need to cover the intra-band non-contiguous CA scenarios.
4  General 

In Rel-10 specification, the CA RF requirements apply to all of BS class(i.e. Wide Area Base Stations, Local Area Base Stations and Home Base Stations), in case intra-band non-contiguous CA RF requirements are limited to certain BS classes only, this can be added to clause 4.2 (Base station classes).

No changes are expected in clause 4.3(Regional requirements).

5  Operating bands and channel arrangement 
An additional table (the same as table 5-5.4) is needed in Clause 5.5 (Operating bands) to specify intra-band non-contiguous carrier aggregation bands once agreement on the band combinations and deployment scenarios has been made.

The definition of aggregated channel bandwidth is only for the contiguous carrier aggregation in Rel-10 specification, there is no need to define the aggregated channel bandwidth for the non-contiguous CA because of the “large gap” between the CCs. Additional the component carrier supported in intra-band non-contiguous carrier aggregation also remain the same with the E-UTRA carrier in Rel-8, thus the channel bandwidth (including the transmission bandwidth configuration) and the channel raster of each component carriers are keep the same with the LTE Rel-9 E-UTRA carrier(Clause 5.6).
For the clause 5.7(channel arrangement), there may need a note or limitation in section 5.7.1A that the carriers spacing between non-contiguously aggregated component carriers is larger than the nominal channel spacing of contiguously aggregated component carriers.

Proposal1：For intra-band non-contiguous carrier aggregation, some little changes will be needed for the general clauses.
2.2
Transmitter characteristics 
6.1  General
6.2  Base station output power

6.3  Output power dynamics

No changes expected in these sections.

6.4  Transmit ON/OFF power

6.5  Transmitted signal quality

6.5.1  Frequency error
6.5.2  Error Vector Magnitude

These requirements can be extended in intra-band non-contiguous carrier aggregation on the basis of component carriers with the same requirements with Rel-9.
6.5.3  Time alignment between transmitter branches
The minimum requirement for intra-band non-contiguous carrier aggregation may need to be defined in section 6.5.3.1.
6.6  Unwanted emissions
6.6.1  Occupied Bandwidth

No changes expected.

6.6.2  Adjacent Channel Leakage Power Ratio(ACLR)

6.6.3  Operation band unwanted emission

For the case of intra-band non-contiguous carrier aggregation, the ACLR and operation band unwanted emission requirements also apply for the edge carriers. However, the co-existence issues between un-coordinated systems should be studied and the spectrum emission across the “gap” between the component carriers should also be defined. Additional, the probable IMD3 caused by interaction of the component carriers should also be considered, however, the IMD3 influence can be reduced by applying certain linearity technologies or multiple PA RF architecture, thus the operation band unwanted emission in Rel-10 may be applied for intra-band non-contiguous carrier aggregation.
6.6.3.3  Additional requirements

No changes expected.
6.6.4  Transmitter spurious emissions

 No changes expected.

6.7
Transmitter intermodulation

No changes expected.
Proposal2：For the transmitter characteristics requirements, the operating band unwanted emission in R10 may be applied for intra-band non-contiguous carrier aggregation, however, the ACLR and the emission across the “gap” between the component carriers should be re-study.
2.3
Receiver characteristics
Reference sensitivity level, dynamic range and in-channel selectivity

The Rx requirements for intra-band non-contiguous carrier aggregation would be applied on a component carrier basis. The REFSEN can be calculated by the formula:


-174dBm/Hz +10log(B)+SNR+NF+IM

Where B is the test bandwidth, denotes as the RB bandwidth(i.e. 180kHz*NRB), for the bandwidth is larger than 5MHz which corresponds to 25 resource blocks, SNR is the signal to noise ratio when the performance meets the throughput requirement, NF denotes the receiver noise figure(=5dB in LTE BS), and IM is the implementation margins. So far it may be difficult to decide the SNR value because of the undefined FRC for intra-band non-contiguous carrier aggregation. Thus the NF value plays a significant role in REFSEN, the reference sensitivity level will be desensitized when the NF value raising.
[2]gives some illustrates of the Tx architectures working assumption, type D1 and type D2 can support intra-band contiguous/non-contiguous carrier aggregation by using signal and multiple antenna connectors. It might be reasonable that BS receiver architecture could employ the similar architectures. For the different Rx realizations, it would be desirable that a unique sensitivity level requirement is defined for one carrier aggregation scenario. Considering the factor of NF rising, the insertion loss cause by the extra devices (such as diplexer) may be considered. Additional, for some band scenarios such as single-band non-contiguous spec. alloc. @ Band 8 for FDD in [3]), the interference from the Tx might cause the noise floor rising for this case due to the shorten Tx/Rx separation between different carrier components. Also it may be not to use one filter to cover all of the component carriers in intra-band non-contiguous carrier aggregation, thus the Rx Reference sensitivity level, dynamic range and in-channel selectivity may need further study for intra-band non-contiguous carrier aggregation.

Adjacent channel selectivity，Blocking and narrowband blocking，Intermodulation and narrowband intermodulation

These requirements are based on the Rx Reference sensitivity level, thus these requirements also need further study for intra-band non-contiguous carrier aggregation. Additional, the frequency of the interfering signal for one component carrier may fall into the other component carrier in intra-band non-contiguous carrier aggregation scenarios. Thus it may need some clarifications for these requirements. 
Proposal3：For the receiver characteristics requirements in intra-band non-contiguous CA, the REFSEN may need study for some certain band combinations. Furthermore, the frequency of the interfering signals need some clarifications for the requirements of ACS, blocking, narrowband blocking，Intermodulation and narrowband intermodulation.
3 Conclusion
We propose to take above mentioned BS RF requirement changes into account for the intra-band non-contiguous carrier aggregation study in RAN4.
Proposal1：For intra-band non-contiguous carrier aggregation, some little changes will be needed for the general clauses.

Proposal2：For the transmitter characteristics requirements, the operating band unwanted emission in R10 may be applied for intra-band non-contiguous carrier aggregation, however, the ACLR and the emission across the “gap” between the component carriers should be re-study.

Proposal3：For the receiver characteristics requirements in intra-band non-contiguous CA, the REFSEN may need study for some certain band combinations. Furthermore, the frequency of the interfering signals need some clarifications for the requirements of ACS, blocking, narrowband blocking，Intermodulation and narrowband intermodulation.
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