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1. Discussion
The out-of-band emissions requirements (ACLR, operating band unwanted emissions and spurious emissions) for the BS transmitter in TS 36.104 [1] shall apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification.  For a multi-carrier BS, the requirement applies to the adjacent channel frequencies below the lowest carrier frequency used by the BS and above the highest carrier frequency used by the BS.

Multi-carrier requirements have been specified for the BS with all channels of the same bandwidth. In RAN4#47bis, unwanted emission requirements for multi-carrier BS [2] were agreed to be included in TR 36.942 [3] to cover the following cases:
-
multi-carrier BS of different E-UTRA channel bandwidths
-
multi-carrier BS of E-UTRA and UTRA.
The receiver requirements in Section 7 of [1] assume reception with a single antenna. In case of multiple receive antennas the requirements apply to each receiver antenna connector separately, with the remaining receiver(s) disabled or their antenna connectors being terminated. Requirements for a multi-carrier receiver have not been specified. 
The purpose of this contribution is to discuss how to specify receiver requirements for an E-UTRA multi-carrier BS with the same and different E-UTRA channel bandwidths. Appropriate RX requirements for mixed UTRA + E-UTRA multi-carrier BS configurations are FFS. It is proposed to accept Annex A as a TP for TR 36.942 [3]. This TP is based on contribution [4] presented in RAN4#47.
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10.X
Receiver requirements for multi-carrier BS
10.X.1

General
In a multi-carrier receiver, it is possible to set the processing bandwidth (i.e. used receiver BW) wider than a single E-UTRA channel bandwidth. Both TX and RX requirements in [19] are specified at the BS antenna connector. From this perspective there is a fundamental difference between a multi-carrier transmitter and a multi-carrier receiver. At the antenna connector, the “lowest carrier frequency used” and the “highest carrier frequency used” can be recognized
 via the emitted spectrum on the TX path. Therefore the same test set-up can be used for a single-carrier and a multi-carrier transmitter. However, on the RX path, as long as a test is performed with a single wanted carrier, it is impossible to identify at the antenna connector the lowest and the highest carrier frequency where simultaneously a certain performance is achieved. A multi-carrier receiver must therefore be tested with a multi-carrier wanted signal. With a single wanted carrier, it is possible to apply such settings to the receiver that a certain performance requirement is met at the carrier under test, but not at other carriers if these would have been applied simultaneously.

With a multi-carrier wanted signal, the same principles applied to multi-carrier TX testing can also be applied to RX testing. The manufacturer declares which frequency range and multi-carrier bandwidths are supported. The lowest and the highest supported bandwidth are tested as specified in section 4.7 of TS 36.141[21]. A wanted signal is applied at the lower edge of the tested multi-carrier bandwidth. Another wanted signal is applied at the upper edge of the tested multi-carrier bandwidth. It is not deemed necessary to apply wanted signals between the outer carriers, because usually the worst performance is obtained at the outer channels. In the Reference sensitivity measurement only the two wanted signals are applied. In the ACS, blocking and intermodulation measurements interferers are applied at frequencies outside the tested multi-carrier bandwidth. Following the TX testing approach, no requirements are specified for interferers between the wanted channels. One aspect FFS is the allowed desensitization of the two wanted signals in the presence of an interferer: e.g., in the ACS test more desensitization is allowed for the 1.4 and 3 MHz channels, because of the relatively higher adjacent channel emissions of the UE. Here one could consider a smaller desensitization in the wanted channel not adjacent to the interferer. Similarly, in the intermodulation tests the third order intermodulation product will fall on only one of the wanted channels and the other channel is expected to suffer less impairment. 

Regarding Dynamic range and In-channel selectivity, a similar approach as for the Reference sensitivity level can be adopted, i.e. two simultaneous wanted signals, one at the lowest assigned channel frequency and one at the highest assigned channel frequency are chosen, together with their corresponding in-channel interfering signals. That is to say, that the currently specified single carrier requirements shall be simultaneously fulfilled at the lowest and highest assigned E-UTRA channel frequency.
10.X.2

Test principles for a multi-carrier BS of equal or different E-UTRA channel bandwidths
 The following principles are proposed for receiver requirements in case of multi-carrier BS:
· In a multi-carrier receiver, two wanted carriers are tested simultaneously, at both edges of the multi-carrier bandwidth.

· There are no requirements for unwanted signals between the wanted carriers.

· Only the highest and the lowest supported multi-carrier bandwidth are tested.

· The same amount of unwanted signals is used as in the equivalent single-carrier test. E.g. in a blocking test there is only one blocker at a time, even though two simultaneous wanted signals are used.
· The properties of the interferer(s) are chosen according to the requirements of the closest wanted carrier.

· If the requirements per wanted carrier are chosen to be different, any such difference shall be reflected by the wanted signal level, not by the interferer level. The interferer level is always the same as in the test of a single-carrier base station as the interferer can not “see” what is hidden behind the antenna connector.
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