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1 Introduction
RF requirements for MB-MSR were initiated in last RAN4 meeting [1~3]. The difference between MB-MSR and single-band MSR base station in terms of both capability and application scenarios is elaborated in [4].This contribution gives some considerations on spurious emission requirement based on the difference between single band MSR and MB-MSR BS identified in [4] and a proposal is provided to facilitate defining spurious emission requirement.
2 Discussion
Spurious emissions as part of unwanted emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. The sources of spurious emissions have close relationship with application scenarios and the implementation capabilities of the BS. 
The application scenarios of MB-MSR and single band base stations are different. Figure 1 shows the spurious emission scenarios of MB-MSR BS. MB-MSR base station could support evolution from single band to multi-bands application. For multi-bands scenario, the transmitted signals in each operating band affect each other due to the shared wide band PA. The intermodulation products generated in one operating band may fall into the other band. For single band BS, the spurious emission outside the operating band can be filtered easily by the duplexer. But for MB-MSR BS, the spurious emissions generated by the same wide band PA will be passed through into the pass band of the other downlink operating band no matter if the multi-bands share a common antenna connector or separated antenna connectors. But as we know, the TX signals also generate spurious emissions in the band where they are transmitted. In multi-band scenario, it is difficult to distinguish the spurious emissions generated by the own band or other band transmitted signals. For single band scenario, spurious emissions generated in the operating band may also impact the other band. Compared to traditional BS, the spurious emissions in other supported operating band is introduced by specific characteristics of MB-MSR BS. Therefore, for the unavoidable spurious emissions generated in each band due to the wide band PA, especially for the single band scenario, we need to consider how to apply appropriate spurious emission limits to MB-MSR while keeping the system performance unaffected.
[image: image1.png]BandA BandB

Multi-band scenario



          [image: image2.png]BandA BandB

Single band scenario




Figure 1 Spurious emission scenarios of MB-MSR BS
It is well known that the spurious emission limits outside the operating bands are used to guarantee co-existence and protect other systems. While inside the operating band, the co-existence between adjacent systems could be guaranteed by ACLR requirement. For TS 25.104, TS 36.104 and TS 37.104, the transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. The boundary of spurious emission and operating band unwanted emissions is shown in Figure 1, which is cited from TR 36.942 for illustration.
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Figure 1 Defined frequency ranges for spurious emissions and operating band unwanted emissions
It should be noted that the spurious emissions region is different from the spurious domain defined in SM.329 [5]. The spurious emission limits mentioned above just consider spurious emissions outside the operating band but not cover the frequency range of the spurious domain inside the operating band. For the unwanted emission limit in the part of the operating band that falls in the spurious domain, a level of -25 dBm in 100 kHz (-15 dBm in 1 MHz) is selected as the lowest level for the unwanted emission limits in current MSR specification. Noting that -15dBm/MHz is also selected as the lower bound for ACLR requirement of macro MSR BS. Which means if the spurious emissions fall into the operating band and do not exceed the lowest limit defined by out of band emissions, the co-existence between systems in the operating band can be guaranteed. Therefore, following the same method using in the single band MSR, we consider the level of -15dBm/MHz as in band spurious emission limit, which covers the frequency ranges of all the supported downlink operating bands.
As discussed in [1~3], the understanding is that the spurious emission limits should apply to the common out of band frequency ranges of all operating bands for MB-MSR BS. The application region of spurious emission limits for MB-MSR is illustrated in Figure 2. For MB-MSR BS, since multi-bands share the same wideband PA and the spurious emissions generated in each operating band are unavoidable, the spurious emissions in the operating bands shall not exceed the lower bound of unwanted emission limits defined in current MSR specification to guarantee the system co-existence.
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Figure 2 Defined frequency ranges for spurious emissions and operating band unwanted emissions for MB-MSR
3 Conclusion
In this contribution, spurious emissions limits outside and inside the supported operating bands are discussed. The following proposal is suggested as a way forward on spurious emissions requirement for MB-MSR.

Proposal: For MB-MSR BS, the transmitter spurious emission limits apply in the common out of band frequency range of all supported downlink operating bands. Spurious emission limits inside the operating bands shall not exceed the lower level of unwanted emission limits defined in current MSR specification.
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