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1.
Introduction
The discussion on testing aspect of MB-MSR in relation to declared parameters, possible allocation of declared parameters which corresponds to radio resources and the test permutation has been initiated in previous RAN4 meetings. In this paper we further elaborate on MB-MSR testing and considering the need to reduce the test permutations, the necessary test scope is discussed per requirement basis.
2.
Discussion

There are various types of MSR requirements both on the receiver and transmitter. In this paper, an overview of testing considering each individual requirement is given. In [1-2], additional principles for MB-MSR testing are further elaborated. 
Since MC-BTS only or BC3 operation is not supported in the MB-MSR WI scope, both GSM/EDGE single RAT requirements and BC3 specific requirement was excluded.
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Transmitter characteristics
6.2

Base station output power
Since the base-station output power would depend on single band as well as multi-band declared parameters, the output power should be tested both as single band and multi-band for MB-MSR.
6.3

Output power dynamics
Output power dynamic which is a single RAT requirement is not affected by multi-band implementation of the transmitter and thus should be tested as single band requirement.
6.5

Transmitted signal quality
The transmitted signal quality defined as EVM, RCDE and PCDE is currently in MSR specifications tested as multi-RAT requirement both for contiguous and non-contiguous MSR. For MB-MSR due to complexity of signal quality requirements, this requirement should be tested both as single band and multi-band.
6.5.2

Frequency error
The frequency error for MB-MSR can be tested as single band requirement since if single band requirements are fulfilled, given same clock generation implementation of transmitter, the frequency error in multi band operation would be the same as single band and thus no need for multi-band tests.

6.5.3

Time alignment error
The time alignment requirement for cases of MIMO, TX diversity, spatial multiplexing is a single band requirement but if there is support for dual band or CA for the involved band, the TAE should be tested as multi-band in addition.
6.6

Unwanted emissions
6.6.1

Transmitter spurious emissions
The testing of transmitter spurious emission was elaborated in detail in [3]. In general, there is no need to fully test transmit spurious emission for single band as well as multi-band rather a single band test together with some limited multi band test should be sufficient.
6.6.2

Operating band unwanted emissions
Operating band unwanted emission which captures the linearization properties of the multi-band transmitter need to be testes as single band as well as multi-band. 
6.6.2.4
Additional requirements

6.6.2.4.1
Limits in FCC Title 47
The limits in FCC title 47 need to be tested per band on single band test basis. In addition similar to operating band unwanted emission, the in-band part (similar frequency range as UEM) should be tested as multi-band while for other frequencies, the same principle for transmitter spurious emission should apply. Note that since the MSR specification only refers to FCC title 47, the text above has an informative nature.
6.6.2.4.3
Protection of DTT
Similar to operating band unwanted emission, the protection of DTT should be tested as both single band and multi-band.

6.6.2.4.4
Co-existence with services in adjacent frequency bands
Similar to operating band unwanted emission, the co-existence with services in adjacent frequency band should be tested as both single band and multi-band.

6.6.2.4.5
Co-existence with RNSS/GPS services in North America
Co-existence with RNSS/GPS services in North America which is a regional as well as band specific requirement should be tested as both single band and multi-band.

6.6.2.4.6
Additional requirements for band 41
Additional requirement for band 41 which is a regional requirement should be tested as both single band and multi-band.

6.6.3

Occupied bandwidth
The occupied bandwidth is not affected by multi-band implementation of the transmitter and thus can be tested as single band requirement.
6.6.4

Adjacent Channel Leakage power Ratio (ACLR)
Similar to UEM, the ACLR requirement captures the linearization capability of a transmitter and thus for MB-MSR, it should be tested as both single band and multi-band.
6.6.4.4
Cumulative ACLR requirement in non-contiguous spectrum
Similar to ACLR, the CACLR requirement captures the linearization capability of a transmitter and thus for MB-MSR, it should be tested as both single band and multi-band.
6.7

Transmitter intermodulation
The transmitter intermodulation is a combined emission requirement with a 30 dB lower interferer present. Since all other in-band requirements are already tested both for single band and multi-band, the transmitter intermodulation can be tested as single band requirement.
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Receiver characteristics
7.2

Reference sensitivity level
Receiver sensitivity which is a single RAT and single band requirement can also be tested as single band requirement for MB-MSR. The multi-band implementation of the receiver would not affect the receive sensitivity if already tested as single band. 

Note that the receiver sensitivity is already tested indirectly as multi-band due to in-band blocking requirements which should be tested both as single and multi-band.


7.3

Dynamic range
The multi-band implementation of the receiver would affect the dynamic range of the receiver and thus the dynamic range should be tested as both single band as well as multi-band.


7.4

In-band selectivity and blocking
The in-band selectivity and blocking requirements including general and narrow band should be tested as single band as well as multi-band. It should be noted that there is an agreement to have only one blocking interferer used during the tests.
7.6

Receiver spurious emissions
Similar principles as transmitter spurious emission should be applied on receiver spurious emission.
7.7

Receiver intermodulation
Receiver intermodulation both general and narrow band which are in-band requirements should be tested as single band as well as multi-band to capture the linearity of the receiver. Similar to in-band blocking, one set of intermodulation interferers should be used during the tests. Note that the receiver inter-modulations requirements are based on two interferers.
7.8

In-channel selectivity
The in-channel selectivity which is a single RAT E-UTRA requirement can be tested as single band since there is no indication that the multi-band implementation of the receiver should affect the in-channel selectivity.
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Performance requirements
The performance requirements which are designed to capture the performance of the receiver baseband algorithms are independent of radio performance since an AWGN level of 20 dB above the noise floor is added and thus for MB-MSR, the single band testing is sufficient.
3.
Conclusion and proposal 

In this paper, an overview of MB-MSR testing for each individual requirement is discussed. To ensure that the MB-MSR testing permutations and scope is kept to a reasonable level, a short discussion and rationale on each requirement indicating the need for single band, multi-band or a combination of both single and multi-band testing is given.
The conclusion is that, for some requirements both single and multi-band testing is necessary while for other requirements, it should be sufficient to define single band tests.

Some requirements would require a hybrid of single band a limited range multi-band testing.
4.
References 

[1]

R4-131498, “Way forward to reduce MB-MSR tests permutation depending on declaration”, Ericsson
[2]

R4-131505, “Way forward for allocation of MB-MSR declared resources”, Ericsson
[3]

R4-131506, “MB-MSR transmitter spurious emission tests”, Ericsson
3GPP


