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1 Introduction
MSR (both contiguous and non-contiguous) BS as a new type of base station has been defined in TS 37.104. MSR base station is characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared RF bandwidth [1]. It should be noted that the declared RF bandwidth is in a specified single band. For some adjacent bands, say band 8 and band 20, RF technologies is mature enough to allow a MSR base station (BS) to support simultaneous multiple band and multiple RATs transmission through a common radio. Such a BS supporting both multi-band (MB) and MSR (including contiguous and non-contiguous) can be called MB-MSR base station.
2 Discussion
MB-MSR BS can support dynamic power sharing between different bands and hence allow operators more flexibility in the network deployment. As an example, for the two adjacent bands scenario, the output power of each band is configured to 40W (Band A/Band B), which can be adjusted flexibly to 20W (Band A) and 60W (Band B) for a MB-MSR BS with the total output power capability unchanged. While for the traditional two bands with separate PAs structure, the output power capability of each band is limited. From the site engineering point of view, MB-MSR BS can reduce site space, the number of RF modules as well as installation complexity at the same time. For the dual band antenna sharing scenario, MB-MSR BS can also reduce the insertion loss. Figure 1 shows a typical application scenario of MB-MSR BS.
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Figure 1 MB-MSR vs. traditional single-band MSR
All the benefits of MB-MSR BS come from the capability of multiple band transmission through a common radio. MB-MSR may have two different kinds of realization. One kind is to have separate antenna connectors for different bands. The other one is to have a common antenna connector for different bands. Figure 2 and 3 show the structures of MB-MSR BS.
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Figure 2 MB-MSR BS with separate antenna connectors for different bands
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Figure 3 MB-MSR BS with common antenna connector for different bands

Besides the dynamic power sharing capability, structure of MB-MSR shown in Figure 2 can also support independent down tilt for different bands. 
Considering global spectrum, the following scenarios are possible band combinations, which do not exclude other combinations with further study. 

· 800MHz (Band 20)+900MHz (Band 8) 

· 1.8GHz (Band 3)+2.1GHz (Band 1) 

· Group of Region 2 Bands in 700MHz (Bands 12, 13, 17) + 850MHz (Band 5) 

· PCS band (Band 2) + AWS band (Band 4) 

RF requirements for MB-MSR are not defined yet. The requirements for MSR are based on single band scenario, which may not be used directly for multi-band scenario. Currently, in band requirements are not foreseen to be affected by introducing MB-MSR. The main concentration should be focused on the out of band requirements at multi-band scenarios.
For TX requirements, following requirements shall be studied for MB-MSR.
· BS spurious emissions for protection of the BS receiver

· BS spurious emissions for co-existence with systems operating in other bands

· BS spurious emissions for co-location with another BS
For RX requirements:

· Out of band blocking requirements 

Other requirements for multi-band scenarios may be identified with further study. With RAN4 NC-MSR work coming to a close soon, it is necessary to extend the RAN4 MSR specification to cover MB-MSR so the standards can cover a broader range of MSR implementation and deployment cases.
3 Conclusion
In this paper, we introduce a new type of MSR BS, i.e. multi-band MSR BS, for which the RF requirements are not defined yet. Since some of the existing MSR RF requirements based on the single band scenario cannot be directly reused for an MB-MSR BS, a new WI [2] is proposed to develop both core and testing requirements for MB MSR BS on identified scenarios [2]. In this way, RAN4 can provide a complete MSR standards package that can cover a broad range of MSR implementation and deployment cases.
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