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1 Introduction

During the previous RAN4 meeting, several aspects of deployment scenarios for MSR-NC have been discussed [1-7], but there has been no agreement on a way forward for the scenarios. In this paper we further elaborate on the MSR-NC aspects and propose a way forward on a generic handling of non-contiguous scenarios. 

2 Discussion

There are a few criteria which need to be considered when the MSR-NC scenarios are discussed.

· Broadband transmitter characteristics

· Broadband receiver characteristics

· The maximum supported RFBW 

· Gap requirements

· Declared parameters and their relation to testing.

Considering the broadband transmitter characteristics, extensive discussions were conducted in RAN4 during the MSR WI with the conclusion that the strictest scenario is when we have a high PSD carrier at the edges of the RFBW, leading to the design of the TC4 test configuration. TC4 as a concept stresses the peak reduction schemes as well as the linearization properties of the transmitter. 
For the non-contiguous MSR case, the gaps can belong to another un-coordinated operator. For this reason, we should adopt similar requirements inside the gaps as for the RFBW edges, based on a cumulative principle. Assuming that the edge requirements and gap requirements are similar, there is not much difference between contiguous and non-contiguous scenarios given a declared maximum RF bandwidth. From linearization point of view, the linearization bandwidth is several times larger than the declared maximum RFBW to handle the edge requirements such as UEM and thus linearization would apply both for edges as well as gaps. In fact, the most fundamental issue and challenge with MSR-NC is the declared maximum RF bandwidth and not the specific non-contiguous scenarios that such equipment would be deployed for. It is thus crucial that the requirements apply when different RATs and carriers are deployed all over the declared RFBW and not allowing for testing on a per block basis.

The gap requirements should reflect the fact that MSR-NC equipment should handle requirements in a similar way as N contiguous MSR (or N single RAT BS:s) where N is the number of sub-blocks. Considering the operating band unwanted emission limits (UEM) and assuming that the MSR UEM applies for each block, the gap requirement should be the cumulative level from contributing sub-blocks. This is the approach adopted in GERAN for MC-BTS non-contiguous test requirements. By adopting the cumulative approach, harmonization between RAN4 and GERAN requirements is achieved. MSR-NC equipment would also not be penalized compared to deployments where each block is handled by a separate radio. 
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Figure 1 Cumulative approach

The cumulative approach would have to be restricted for gap sizes larger than 20 MHz, since emissions in the spurious domain has a “regulatory” limit, which cannot be increased [8].
For the broadband receiver needed for MSR-NC, the non-contiguous case implies that we have same requirements for the gaps as for the block edges, since the gaps belong to uncoordinated operators. There is also a need to address the multi-carrier receiver tests with sweeping interferer as discussed in GERAN WG1 [9] to ensure that multi carrier broadband receivers characteristics such as linearity and selectivity are fully captured.

Given the fact that for MSR-NC, we need to define the same or similar receiver and transmitter requirements for the gaps as for the block edges, MSR-NC can in fact be treated in the same way as contiguous MSR as long as we define proper test configurations that cover the most stressful scenarios, completely based on declared parameters.

We thus propose that RAN4 should agree upon the following way forward:

· The GERAN cumulative approach is applied for in-band transmit requirements (e.g. UEM)

· Treat MSR-NC as contiguous MSR, with proper new test configurations to stress the receiver and transmitter characteristics. 
· Maintain the current requirements for the RFBW edges and introduce equivalent requirements in the gaps (with the cumulative where applicable).
· Define proper multiple carrier receiver tests considering the discussions in GERAN

The true challenge for MSR-NC is to handle the gap and edge requirements given a higher declared maximum RFBW. The proposed approach above would guarantee that the integrity of the RATs is maintained and make MSR-NC more generic than covering only a few scenarios. Avoiding detailed scenario discussion would also result in faster progress in RAN4.

3 Conclusion and Proposal

In this paper, we discuss the equivalence between MSR-NC and contiguous MSR and propose a generic approach to treat MSR-NC in a way similar to contiguous MSR. This would also speed up the RAN4 work.

In the context of generic approach, we promote having similar requirements for the gap(s) as for the edges.

We also propose to adopt the cumulative approach from GERAN for some gap emission limits and inclusion of multiple carrier receiver tests.
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