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Receiver test requirements for MCBTS
1 Introduction
During the previous WG1 meetings new set of requirements for MCBTS transmitter based on allocation of carriers over the declared RF bandwidth was discussed and approved. There are also existing requirements for MCBTS transmitter with respect to non-contiguous scenarios (though the tests are quite limited in terms of number of carrier and the bandwidth). The receiver requirements and tests are however still based on a single carrier approach which would not ensure the integrity of GSM receiver requirements in multi-carrier cases considering broadband receivers. 
In this paper we address the need for additional receiver tests based on similar carrier allocation criteria as transmitter within the declared RF bandwidth to ensure proper coverage of receiver characteristics.

2 Discussion
In TS 51.021 subclause 6.12.2, the test set up and conditions for transmitter requirements of Wideband noise and intra intermodulation attenuation is clearly specified for the multicarrier operation.
Text from TS 51.021 subclause 6.12.2:

…………
b)
The multicarrier BTS shall be configured to operate with the lowest supported numbers of carriers (≥ 2) and the declared maximum number of carriers transmitting on equal maximum power according to the power declaration for each configuration and distributed as described below over the corresponding declared maximum Base Station RF bandwidth, configured to include B. The test is repeated in a configuration where maximum Base Station RF bandwidth includes T.
In addition, if no third order intermodulation product at any of these configurations occurs within the relevant TX band or the maximum Transmit Filter bandwidth, whichever is smallest, the carrier frequency spacings shall be equally reduced until one of the third order intermodulation product closest to the group of carriers occurs on one of the band edges of the applicable bandwidth, and the test is repeated. When reducing the spacings, both carrier frequency configurations shall be tested: one where the lowest frequency is kept at B and as close as possible to the lower band edge and one where the highest frequency is kept at T and as close as possible to the upper band edge of the relevant transmit band.
c)
If the multicarrier BTS equipment according to the vendor declaration supports non-contiguous frequency allocation as defined in subclause 4.10.10 and four or more carriers, tests shall be performed per antenna connector with two pairs of carriers, located around M with 5.4 MHz separation between the innermost carriers of the pairs and minimum frequency spacing within the pairs. The carriers shall be operating at equal declared maximum power for this configuration.


………….
Thus, the specified set up would fully capture the broadband transmitter characteristics for both contiguous and non contiguous cases where all carriers are simultaneously activated over the declared RF bandwidth.

On the receiver side, a number of modification to the requirements were done to adopt the MCBTS requirements to broadband multi carrier receivers (e.g. blocking requirements) but current tests only capture a single carrier behaviour and are far from being sufficient to guarantee the integrity of GSM MCBTS broadband receiver characteristics. 

Thus, for MCBTS receiver, similar test approach as the transmitter would be needed to properly test the broadband receivers with carriers and interferers activated. 
For non-contiguous scenarios, interferer carriers in the gap would belong to an uncoordinated operators resulting in the need for tests with interferers in the middle of declared non-contiguous RF bandwidth. For contiguous cases, even the carriers would belong to same operator, there is a need to test with interferers in the declared RF bandwidth to cover scenarios where a certain carrier would transmit RACH or non power controlled packet data (MS operates at maximum power) where this could be seen as interferer towards other carriers. Thus, tests with multiple carriers and multiple interferers for contiguous as well as non-contiguous cases are necessary to ensure that all carriers within the declared RF bandwidth would behave and perform as required.
We also believe that the multi-carrier/multi-interferer receiver test can be limited to critical and relevant requirement such as blocking and AM suppression where the proposed approach would maximize the stress on such receiver structure but still ensure required performance and characteristics.
Also considering the MSR requirements in TS37.104 (see below), it is sufficient to introduce the proposed test requirements in MC-BTS since the MSR has direct references to GSM specifications for the concerned requirements and that apply for any GSM carrier regardless if it is single RAT MCBTS operation or multi-RAT operation with GSM.

Text from TS 37.104:

7.4.3
Additional Narrowband blocking minimum requirement for GSM/EDGE

The GSM/EDGE in-band blocking requirement as stated in TS 45.005 [5], applicable parts of subclauses 5.1.3 and 5.1.4, shall apply for any GSM/EDGE carrier.

The conditions specified in TS 45.005 [5], Annex P.2.1 apply for GSM/EDGE in-band narrowband blocking. 

7.4.4
GSM/EDGE requirements for AM suppression

The GSM/EDGE AM suppression requirement as stated in TS 45.005 [5], applicable parts of subclauses 5.2.2, shall apply for any GSM/EDGE carrier.

The conditions specified in TS 45.005 [5], Annex P.2.3 apply for GSM/EDGE AM suppression. 

……………
To address the receiver tests a number of CRs have been prepared ([1] and [2]) for testing the MCBTS multicarrier receiver blocking and AM suppression and would urge the WG1 to discuss and adopt the proposed changes for Release 9.
3 Conclusion
In this paper the need for receiver tests covering MCBTS equipped with the broadband receiver, used for MCBTS in multicarrier operation as well as MSR, is addressed. Due to already existing contiguous and non-contiguous transmit requirements, corresponding multicarrier receiver tests are needed to reflect the real radio environment at deployment. Considering the new general non-contiguous WI, the need for new set of test conditions with multiple simultaneous carriers and interferers become even more obvious. 
To limit the impact on testing effort it is proposed modify the existing tests, limiting the modification to the blocking and AM suppression test cases. We also propose to limit the test case to MCBTS where such requirements are already incorporated in MSR specifications. Corresponding CRs are provided ([1] and [2]).
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