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Introduction
A new work item to specify RF requirements for multi-band and multi-standard radio (MB-MSR) base station was approved in RAN#55 [2]. Band 8 and band 20 are selected as initial scenarios, on which multiple carriers and multiple RATs are transmits and receives simultaneously in common RF components.
This paper provides initial consideration of impact on TS 37.104 specification due to introduction of MB-MSR BS.
Discussion
When multiple non-contiguous spectrum sub-blocks are deployed on adjacent bands, e.g. band 8 and band 20, the scenario is much similar as intra-band non-contiguous MSR operation when the sub-blocks are separated far away in one large operating band. As MSR_NC WI has completed already, the applicable analysis and conclusions can be reused, in order to speed up the WI progress.
An example of MB-MSR spectrum deployment is illustrated in Figure 1, with one sub-block in operating band X and two sub-blocks in operating band Y. It is obvious to find that the sub-block gaps might consist of the frequency range of two operating bands and other parts, e.g. sub-block gap#1, or only in one operating band, e.g. sub-block gap#2. Thus the RF requirement in the gap depends on the attributes of the gap. With regard to outside the RF bandwidth, no change is foreseen.
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Figure 1. An example of MB-MSR spectrum
Realization
Two different kinds of architecture are stated in [1]. One kind is to have separate antenna connectors for different bands. The other one is to have a common antenna connector for different bands. We believe that the former one could reuse the requirement for MSR_NC operation for each single antenna connector. The latter one need to reconsider possible modifications to existing specifications and the initial views are provided below.
Terminology
Terminology and illustration proposals are provided in [4].
Transmitter characteristic

· Base station output power
To support dynamic power sharing between different bands for MB-MSR BS, it is proposed to further clarify that existing output power concepts, maximum total output power, maximum RAT output power and maximum carrier output power are defined on the overall applicable operating bands of MB-MSR BS. The manufacturer can adjust different overall output power for each single band, allowing further optimization of network deployment.
· Output power dynamic range

Output power dynamic range requirement is specified per single-RAT only. This requirement can be kept unchanged for MSR BS supporting multi-band operation.

· Transmitted signal quality

Transmitted signal quality requirement is specified per single-RAT only. This requirement can be kept unchanged for MSR BS supporting multi-band operation.
· Unwanted emissions

The existing unwanted emissions are defined based on one operating band. With the introduction of MB-MSR BS, an exception should be added to clarify that:
For MSR BS supporting multiple band operation, the out-of-band emissions requirement defines limits for emissions in the multiple downlink operating bands plus the frequency ranges 10 MHz above and 10 MHz below each band. Emissions outside of these frequency ranges are limited by a spurious emissions requirement.
· Occupied bandwidth
Occupied bandwidth requirement applies per carrier. This requirement can be kept unchanged for MSR BS supporting multi-band operation.
· ACLR

ACLR requirement for MSR_NC could be reused. The requirement should be made applicable outside the RF bandwidth and in the sub-block gap(s). CACLR should also be defined in a sub-block gap through a cumulative approach, considering impacts from both adjacent sub-blocks.
· Operating band unwanted emissions

For MB-MSR BS, since RF bandwidth would cover spectrum range of several operating bands, the frequency range of operating band unwanted emissions should be stated:

For MSR BS supporting multiple band operation, operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of each downlink operating band to 10 MHz above the highest frequency of each downlink operating band, the sub-block bandwidth frequency ranges are excluded.
Operating band unwanted emissions requirement for MSR_NC could be reused. The requirement should be made applicable outside the RF bandwidth and in the sub-block gap(s). A cumulative approach should be used in sub-block gap to derive emission limits, considering impacts from both adjacent sub-blocks.
It is noted that the cumulative approach might be not applicable in the sub-block gap, e.g. sub-block gap#1 in Figure 1, in case the interval between the two adjacent downlink operating bands edge exceeds 20 MHz.
· Transmitter spurious emissions

For MB-MSR BS, the transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency ranges from 10 MHz below the lowest frequency of each downlink operating band up to 10 MHz above the highest frequency of each downlink operating band. The spurious emissions limits can be kept unchanged for MSR BS supporting multi-band operation.
It is noted that the requirement might also apply at the frequency range of sub-block gap, e.g. sub-block gap#1 in Figure 1, in case the interval between the two adjacent downlink operating bands edge exceeds 20 MHz.
Additionally, for protection of the BS receiver of own or different BS, transmitter spurious emissions of MB-MSR BS should not exceed the limits in all own UL operating bands, which should be added as a note in section 6.6.1.2 of TS 37.104 [3]. Similar note should be added for other additional spurious emissions requirements as well.

· Transmitter intermodulation

Transmitter intermodulation requirement for MSR_NC could be reused. The requirement should be made applicable per sub-block when all sub-blocks are transmitted. The interferer should be allocated outside the RF BW as well as within the gap(s).
Receiver characteristic

· Reference sensitivity level
Reference sensitivity requirement is specified per single-RAT only. This requirement can be kept unchanged for MSR BS supporting multi-band operation.
· Dynamic range
Dynamic range requirement is specified per single-RAT only. This requirement can be kept unchanged for MSR BS supporting multi-band operation.
· In-band selectivity and blocking
In-band selectivity and blocking requirements for MSR_NC could be reused. The requirement should be made applicable per sub-block when all sub-blocks are transmitted. The interferer should be allocated outside the RF BW as well as within the gap(s).
· Out-of-band blocking
For MB-MSR BS, the out-of-band blocking requirement is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer outside the uplink operating bands.
It is noted that the requirement might also apply at the frequency range of sub-block gap, e.g. sub-block gap#1 in Figure 1, in case the interval between the two adjacent uplink operating bands edge at least 40 MHz.
· Receiver spurious emissions
For MB-MSR BS, the frequency range from 10 MHz below the lower edge of the lowest sub-block up to 10 MHz above the upper edge of the highest sub-block for each downlink operating band is excluded from the spurious domain 
It is noted that the requirement might also apply at the frequency range of sub-block gap, e.g. sub-block gap#1 in Figure 1, in case the interval between the two adjacent uplink operating bands edge wide enough.
· Receiver intermodulation
Receiver intermodulation requirement for MSR_NC could be reused. The requirement should be made applicable per sub-block when all sub-blocks are transmitted. The interferer should be allocated outside the RF BW as well as within the gap(s).
· In-channel selectivity
In-channel selectivity requirement applies per E-UTRA carrier only. This requirement can be kept unchanged for MSR BS supporting multi-band operation.
Conclusion
In this paper, preliminary consideration of RF requirements due to introduction of MB-MSR BS into TS 37.104 specification has been provided.
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