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1. Introduction

In the previous RAN4 meeting in Qingdao, the MB-MSR structures, the need for exclusion areas for some receive and transmit requirements as well as possible mapping of receive and transmit signal were extensively discussed [1-4]. 
In this paper we further discuss the MB-MSR requirements in the context of structures and mapping of RX and TX signals.
2. Discussion 
In figure 1, some of the common MB-MSR structures are given. 
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Figure 1 MB-MSR proposed structures included in the scope.

In figure 2 and 3 an example of the proposed joint “exclusion area” for multiband receiver blocking is given. In the joint exclusion area, an in-band blocking requirement applies for carriers received in both bands. 
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Figure 2: Single band receiver requirements for Band X (top) and Band Y (bottom)
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Figure 3
: Multiband out-of-band blocking requirement based on joint exclusion areas

Considering the relation between the blocking requirement on one hand and the possible structures of a multiband receiver on the other hand, where the RX signals can be mapped into a common port either separated from TX or not, there is a need to introduce the joint exclusion areas shown in Figure 3. One should also consider the scenario where two single band receivers are mapped to a common port. Also in this scenario, there is a need to define the joint exclusion area, even though the receiver structure only consists of single band receivers. The reason is that it is in practice impossible to distinguish a multiband receiver from multiple single band receivers mapped to a common port by means of any requirements or testing. This further emphasises the fact that the requirements should not depend on the structures or mapping of signals for a BS capable of multiband operation.

Note that the joint exclusion area for receiver blocking is to allow for in-band blocking levels for all concerned bands, instead of the out-of-band levels. With the introduction of joint exclusion area, on the receiver side are restricted to few requirements, the multi-band base station would more or less behave as two single-band base stations, which in practice would not cause any system impact. How this is achieved for the receiver blocking is further discussed in [5].
On the transmitter side, the spurious emission would be the only requirement with a need for a joint exclusion area, as visualized in figures 4 and figure 5 below. In the joint exclusion area, the UEM and ACLR requirement apply for carriers transmitted in both bands, instead of the spurious emission limits for co-existence with the other band. 
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Figure 4: Single band emission requirements for Band X transmission (top) and Band Y transmission (bottom)
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Figure 5: MB-MSR spurious emission requirements based on joint exclusion areas

Considering the possible structures of a multiband transmitter, where the TX signals can be mapped into common or separated ports, either separated from RX or not, there is a need to introduce the joint exclusion areas. One should also consider the scenario where two single band transmitters are mapped to a common port. Also in this scenario, there is a need to define the joint exclusion area even though the transmitter structure only consists of single band transmitters. As for the receiver, it is in practice impossible to distinguish a multiband transmitter from multiple single band transmitters mapped to a common port by means of any requirements or testing. As for the receiver, the joint exclusion areas for the transmitter would ensure that the multi-band base station would more or less behave as two single band base stations and performance would in practice be the.

If we in addition consider that the multiband receiver/transmitter structures and their mapping on antenna ports may be different between transmitter and receiver (whether separated Tx/Rx ports or not), it becomes even more clear that the application of the joint exclusion areas for the RF requirements should not depend on the structures and mapping. The joint exclusion areas would then apply for a BS capable of multi-band operation, independent of BS implementation. 
3. Summary

In this paper, several aspects of RF requirements, structures and different ways of mapping of RX/TX to ports were further discussed. Given the common structures for MB-MSR, it was shown that in some cases regardless of mapping of RX/TX or single band / multi-band implementation, joint exclusion areas for some RF requirements would be necessary. This will however not motivate making the requirements depend on the mapping of RX/TX or single/multiband BS implementations.

It was also shown that the introduction of joint exclusion areas for RF requirements ensures that the multi-band base-station will more or less behave as two single band base-stations.
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