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1.
Introduction

At RAN4#62bis in Jeju, the discussion on the MB-MSR was initiated. In this paper, we further elaborate on the MB-MSR structure and requirements.
2.
Discussion

2.1 
MB-MSR structure

There are various possible implementations for receivers and transmitters as shown in figure 1. One possible approach is to use ultra wideband receive/transmitter implementation for MB-MSR which can cover multiple bands. Other implementation approaches could be to have a receiver/transmitter implementation covering the maximum RF BW equal to or smaller than the concerned bands.
A simple definition for an ultra wide-band receiver and transmitter would be a receiver or a transmitter with a declared maximum RF BW that covers at least two bands. Thus a single band receiver or transmitter would be a receiver or transmitter that has a declared RFBW equal to the UL or DL of the full frequency range of a certain band. Consequently, a sub-band receiver or transmitter has a declared maximum RFBW equal to a portion of the full frequency range of a certain band.
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Figure 1
Possible logical implementation of receivers and transmitters
Considering the intention with the MB-MSR WI, several possible MB-MSR structures assuming combinations of all of the above implementation approaches shall be possible. As an example MB-MSR structure, a combination of ultra WB receiver and transmitter which can map the concerned bands on one antenna port or with one band per antenna port. It is also possible to map the concerned transmitters on one port while the receivers are connected to the other port. The separation of transmit/receive can be deployed to combat and mitigate possible PIM issues which is in the topic of a parallel study item.

Note that the box for filters would represent different combination of band pass and diplexer filters which could be different depending on the chosen implementation structure.
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Figure 2
MB-MSR example structure using ultra wideband receiver and transmitter combining the bands on one port or two ports
Another example structure (see figure 3) would be to combine an ultra WB transmitter with single band receivers, where each individual receiver would have a maximum RF BW equal to or smaller than the concerned UL band. The mapping of the transmitter and the receivers can also here be towards one port or two ports depending on implementation.
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Figure 3
MB-MSR example structure using ultra wideband transmitter and single band receiver combining the bands on one port or two ports
In a way mirroring the example in Figure 3, another alternative is to combine an ultra WB receiver with single band transmitters with maximum RFBW equal to or smaller than the concerned bands, as shown in figure 4. Looking into the discussed band combinations, the combination of band 8 and band 20 would be an ideal scenario for this example implementation. 
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Figure 4
MB-MSR example structure using ultra wideband receiver and single band transmitter combining the bands on one port or two ports
The specification of MB-MSR should not introduce any restriction either on the chosen combination of different types of transmitters and receivers or on the structure mapping them to antenna ports. The implication is that there must be generic requirements to handle the specific characteristics of MB-MSR. It should be noted that the chosen structure should be parameterized which will require an extension of MSR declaration. This is further discussed in [1].

Some implications for the MB-MSR RF requirement are further discussed below in chapter 2.1.
2.1
MB-MSR requirements
As stated in the objective of the WI and further elaborated in discussion, the existing RF requirements per band will remain for MB-MSR, how ever due to the multi-band nature of an MB-MSR BS, some modifications and additions to the requirements would be needed.
The MSR requirement structure is based on requirements in the band and requirements outside the band. UEM, in-band blocking, EVM, receive IM etc are examples of requirements in the band while spurious emission, out-of-band blocking etc are representing the requirements outside the band.
In MB-MSR context, all in-band requirements per band should be kept as they are while for out-of band requirement; there is a need to introduce exclusion areas for some requirements. To exemplify the exclusion areas, we use spurious emission as well as blocking as concerned requirements.

Assuming a BS transmitting in Band X, the emission requirements in the band are specified as ACLR and an Unwanted Emissions Mask (UEM). These requirements should remain as they are for all MB-MSR configurations. The emission requirements outside the band are specified as spurious emissions, which are defined as a general limit with additional co-existence and co-location limits. Figure 5 is a visualization of the Band X and Band Y emission requirements, assuming single band transmitters.
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Figure 5
Single band emission requirements for Band X transmission (top) and Band Y transmission (bottom)
With simultaneous transmission in both Band X and Y for MB-MSR, it is clear that exclusion areas are needed since it would be physically impossible to measure spurious emission in a frequency where the BS at the same time transmit own carriers. Unwanted emissions from transmissions in one band into the other operating band would instead be seen as emissions inside the band and be covered by UEM and ACLR limits.
The required modification in the spurious emission requirements would be as follows: For MB-MSR with multiband transmitter in band X and Y, the definition of spurious emission would exclude the frequency range for both the Band X operating band and the band Y operating band as shown in figure 6. Note that the unwanted emission requirements (UEM and ACLR) will still be applicable in both Band X and Y.
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Figure 6
proposed MB-MSR emission based on exclusion areas

Due to the regulatory nature of spurious emission limits, we propose to keep the general spurious emission limits as they are without allowing for any cumulative approach or other relaxation.

The proposed approach for MB-MSR would not pose any degradation since the requirements would still be compatible with operating two Base Stations with single band transmitters. The exclusion areas would also ensure that there are no dependencies between transmitters.

Possibly, some receive requirements for MB-MSR might require exclusion areas as well as additional modifications to ensure that MB-MSR operation would not pose any unexpected impact and dependencies on the receiver side. This will require further investigation for coming meetings.

3.
Summary

In this paper, the possible structures for MB-MSR as well as needed modifications for MB-MSR transmitter requirements are discussed. The specification of MB-MSR should be done in such a way that it does not pose any implementation restrictions regarding how receiver or transmitters are mapped to antenna ports.
For MB-MSR transmitter requirements, there is a need for extension of exclusion areas to cover both bands in case of multiband transmitters.
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