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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 receiver requirements and testing since a common agreement is necessary to conclude the applicability of requirements as well as drive test and test configurations. Due to complexity of MB-MSR testing and consideration over the need to reduce the test permutations, the discussion in this paper are conducted per requirement basis. Since there is consensus on some requirements and no consensus on others, the more elaborated discussion is added for the requirement where no consensus was reached. The summary of different company views was summarized in [1] during RAN4 # 67. 
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 receiver requirement is given. In [2], a summary of applicability of MB-MSR requirements and testing based on the proposed way forward is given. The green colour represents the requirement that we have reached consensus while yellow colour represent requirements that would require further discussion.

Since MC-BTS only operation is not supported in the MB-MSR WI scope, both GSM/EDGE single RAT requirements were excluded.
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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.

Proposal: SBT
7.3

Dynamic range
The dynamic range is a single RAT requirement where multi-band implementation of the receiver should not affect the dynamic range of the receiver and thus the dynamic range should be tested as both single band as well as multi-band.

Proposed way forward: SBT 
7.4

In-band selectivity and blocking
The in-band selectivity and blocking requirements including general and narrow band blocking and should be tested as single band as well as multi-band. For multi-band operation, in case of interfering signals that are in the other in-band blocking frequency ranges of the interfering signal for the supported operating bands, lower sensitivity degradation of 1.4 dB is required which also imply the need for multi-band testing for in-band selectivity and blocking. It should also be noted that there is an agreement to have only one blocking interferer used during the blocking tests. 

A possible compromise could be to test SB if the bands are mapped into different antenna ports. 

Proposed way forward: SBT+MBT (SBT bands are mapped into separate antennas).
7.5

Out-of-band blocking
The out-of-band blocking requirements captures the selectivity of the receiver RF filter at certain offset from the edge due to difference between in-band interferer level and out-of-band interferer level. Considering the single and multi-band testing of in-band selectivity and blocking and additional single band testing on out-of-band blocking, the selectivity of the receive RF filters is fully captured and thus no need for any multi-band testing when out-of-band blocking requirement is concerned. Note that for out-of-band blocking, the principle of joint exclusion area applies.

Note that the out-of-band blocking is one of the most time consuming tests where any addition to test burden should be properly motivated.

Proposed way forward: SBT 
7.6

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

Proposed way forward: SBT+MBT
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.

The SB testing would capture the receiver linearity per band regardless of implementation while the MB testing would capture the receiver linearity when operating in multi-band.

Proposed way forward: SBT+MBT 
7.8

In-channel selectivity
The in-channel selectivity which is a single RAT E-UTRA requirement can be tested as single band. All other characteristics of receiver is already captured by other tests such as blocking and receive intermodulation which is tested both as single band and multi-band.

Proposal:
SBT
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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.

Proposal:
Not affected
3.
Conclusion and proposal 

In this paper, an overview of MB-MSR testing for each individual receive requirement is discussed. To ensure that the MB-MSR receiver 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. 

Proposal: it is proposed to adopt the testing applicability of the receive requirement when defining the applicability as well as later testing of each individual receive requirements.
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