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1 Introduction

In the discussion papers [1] and [2] that were submitted to the RAN# 56 meeting at Madrid in August 2010,  two sets of  spectrum allocation scenarios were outlined  that should be taken into account when corresponding MSR NC requirements are derived. In the first [1] four allocation scenarios are outlined and can be relevant to existing Field deployments and [2] can be more relevant to three generic allocation scenarios.
2 Objective 

This discussion paper aims to outline an allocation scenario to limit the configurations in order to keep within the intended timing of the MSR NC Work Item, and to limit the effort for investigations be limited to a reasonable minimum. This has multiple benefits in that the subsequent test effort for the MSR NC BS will be minimised both for qualification and Certification purposes.

3 Discussions 

The goal is to both limit the investigation effort but also the test effort for MSR NC to a minimum, we propose to limit the further work to the expected worst case scenarios, a Broadband and Narrowband case. These worst cases are derived from consideration of the configurations likely to be configured.
The MSR specification is dedicated to different standards (RATs) that are generated using the same active devices (like power amplifiers etc). Thus the possible maximum output power for the MSR signal is limited due to the available power amplifier technologies. Although in some European countries such as GB and Germany, three non-contiguous sub-bands are licensed to the same operator, the allocation of three sub-bands is not the worst case because here the power per carrier can be spread across all three and therefore this has limited total power when derived from the same power amplifier.
As a consequence, we propose to take just two non-contiguous sub-bands into account. For these two sub-bands, we further expect two worst cases:
One occurs when two narrowband sub-bands (that thus have a rather high spectral power density) are located with a small frequency gap in between (see Figure 1). Since the emissions are typically higher close to the carriers, we expect the maximum emission level in between the sub-bands in this scenario.
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Figure 1: Narrowband worst case scenario.
The other worst case scenario is expected when the two sub-bands are located as far away from each other as possible. Then they would be placed at the lower and upper edges of the declared RF bandwidth, respectively, as shown in Figure 2. The analogue hardware, the AD/DA converters and the algorithms (especially the digital RF power amplifier pre-distortion) are operated at their performance limit when the total signal bandwidth is a maximum. When the sub-bands themselves are rather broadband, it can be expected that the interference inside the blocks but also outside will have a rather “flat” shape. That means the interference may be lower than in the scenario proposed above but it will be very broadband and thus affect many adjacent carriers.
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Figure 2: Broadband worst case scenario.
The next question is how many standards (RATs) should be taken into account at the same time. We believe that a combination of two standards (RATs) make sense because the combination of three GSM, UMTS and LTE is not very likely. Based on this assumption, we come to three different RAT combinations: GSM + UMTS, GSM + LTE and UMTS+LTE.

4 Summary
In order to limit the investigations and the tests for MSR NC, Alcatel-Lucent proposes the following two worst case scenarios:
· Narrowband worst case scenario: Two narrowband sub-bands with high spectral power density are placed with a small gap. The interference between the sub-bands will be maximal.
· Broadband worst case scenario: Two broadband sub-bands are placed far away within the RF bandwidth. They cause a lower but very broadband interference.
· three different RAT combinations: GSM + UMTS, GSM + LTE and UMTS+LTE.
5 Outlook and next steps 
As a next topic, the question should be discussed how many carriers per RAT and sub-band are reasonable. For the clarification of this topic, we would welcome further information from operators.
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