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Background

Receiver testing for MSR in non-contiguous spectrum was extensively discussed during previous RAN4 meetings [1,2,4] and also in GERAN1 [3]. This contribution summarizes the discussions, concludes on a way forward for MSR-NC receiver testing and also makes a text proposal for TR 37.802.

Discussion

Based on the RAN4 agreement on a generic approach for MSR requirements in non-contiguous spectrum, proposals for receiver testing with multiple simultaneous activated carriers were made at previous RAN4 meetings [1,2,4]. Some points brought forward in the discussions are as follows: 

· The intention of the receiver core requirements should be captured, where all receiver requirements are applicable for any received carrier regardless of RAT and RAT combination in multi-RAT scenarios.

· Currently, the concerned receiver tests are performed only on the measured carrier, which is not sufficient considering the characteristics of the broadband receivers needed for MSR-NC.

· Testing with multiple activated carriers that are measured simultaneously will ensure that the receiver is equipped with enough capabilities and resources, such as proper digital filtering on all carriers, and ensures that the performance of “any carrier” is maintained.
· Simultaneous activation of carriers for receiver testing can be limited to “in-band selectivity and blocking” and “receive inter-modulation”.

· The number of simultaneously activated carrier can be limited to 4 or 5 carriers, not imposing unnecessary test complexity. [3,4]

· Similar discussion on receiver testing is ongoing with GERAN WG1, where the current proposal is based on 4 carriers.

In the discussions at RAN4 in Austin, it was noted that in a test configuration with two sub-blocks and one gap, there are four sub-block edges. An assumed test configuration for such a two-sub-block scenario would have four carriers. It would then also be logical that the number of simultaneously activated carriers will be four as illustrated in Figure 1. This is also aligned with the proposed number of carriers in GERAN.
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Figure 1: Example interfering signal position in relation to two sub-blocks for MSR-NC, with example interfering signal positions illustrated in red.
Note that by applying multiple simultaneous activated carriers in the example in Figure 1, the characteristics and performance of all concerned RATs are captured, both at the edges and adjacent to the gap.

Conclusion

There is a need to capture the multi-carrier broadband receiver characteristics for MSR-NC in both the core receiver requirements and in the testing. It is proposed to have receiver test configurations with activation of multiple carriers that are measured simultaneously, over the declared maximum RF bandwidth, with interferers both outside the RF bandwidth edges and within the sub-block gap. It is also proposed to limit such a configuration to in-band requirements, i.e. blocking and receiver intermodulation. In order not to add unmotivated complexity, it is proposed to limit the number of simultaneous activated carriers to four. This enables re-use of existing MSR test configurations per sub-block and aligns with the proposals in GERAN regarding number of carriers.

Proposal

It is proposed that the attached text proposal is included in TR 37.802.
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TEXT PROPOSAL:

9.X
General

To ensure that receiver requirements are applicable for “any carrier” received and to capture the broadband receiver characteristics for MSR BS in non-contiguous spectrum, it is necessary to apply multiple activated carriers that are measured simultaneously for receiver testing, in case of in-band blocking and receiver intermodulation requirements. The number of activated carriers will be limited to four as illustrated in figure 9.x-1. Interfering signals for testing should be applied both outside the RF bandwidth edges and within the sub-block gap.
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Figure 9.X-1: Example interfering signal positions in relation to two sub-blocks for MSR-NC.
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