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1 Introduction
A new work item to specify multi-band and multi-standard radio (MB-MSR) Base Station RF requirements was approved in RAN#55 meeting [1]. This document presents initial consideration of the requirements for MB-MSR BS, including necessary definition revisions and overview of the required changes in core requirements based on the existing contiguous and non-contiguous MSR specification. 
2 Discussion
2.1 Definition of MB-MSR
According to 37.104，the definition of the MSR Base station is given as “Base Station 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, where at least one carrier is of a different RAT than the other carrier(s).”
It is clear that MB-MSR BS is a special type of MSR Base station developed based on BC1 & BC2 of MSR standard (which is for single band). However, since MB-MSR BS is operating at multi-band and supporting multi-RATs, which is different from the conventional single band and single RAT BS. The following revisions should be made correspondingly:
MB-MSR BS: Base Station characterized by the ability of its transmitter to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band than the other carrier(s), and at least one carrier is of a different RAT than the other carrier(s)
Here we focus on multi-band transmitters only, i.e. excluding multi-band receivers for the reasons given in [3].
2.2 General consideration of the requirements

To guarantee coexistence with uncoordinated deployment, we need to consider how to specify and apply RF requirements for MB-MSR deployments in different frequency ranges. In order to re-use current MSR/MSR-NC requirements as much as possible, as explained in [4], it is proposed to define the multi-bands into an Extended Band. The common out-of-band region of the single bands will be the out-of-band region of the Extended Band. It is proposed that the requirements in the common out-of-band region shall be kept unchanged for MB-MSR. For the operating region of MB-MSR, the spectrum of MB-MSR could be contiguous or non-contiguous at each single band. For the non-contiguous case, cumulative method for the requirements of MSR-NC may be re-used without taking into consideration of influence from other bands supported by MB-MSR.
2.3 Discussion of core Requirements
To guarantee the system performance, the MB-MSR RF requirements should comply with that of MSR/MSR-NC except for the operating regions described in section 2.2. 
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Figure 1 Application regions of the RF requirements

“Out-of-band” for MB-MSR refers to the common frequency ranges outside the transmitter or receiver operating bands shared by multi-bands. Taking into account of the operating regions, the MB-MSR transmitter and receiver requirements can be divided into two categories, i.e. out-of-band requirements and in-band requirements as illustrated in Table 1. Out-of-band requirements cover spurious emissions, co-existence limits, out-of-band blocking, etc. These requirements should apply in the common out-of-band region. While in-band requirements include output power dynamics, transmitted signal quality, UEM, ACLR, TX intermodulation, reference sensitivity, dynamic range, in-band blocking, RX intermodulation and ICS, etc.
Table 1 MB-MSR requirement categories
	MB-MSR RF requirements

	　
	In-band requirements
	Out-of-band requirements

	TX
	Base station output power
	Transmitter spurious emissions

	
	Output power dynamics
	Co-existence and co-location

	
	Transmitted signal quality
	　

	
	Operating band unwanted emissions
	　

	
	ACLR
	　

	
	Transmitter intermodulation
	　

	RX
	REFSENS
	Out of band Blocking

	
	Dynamic range
	Receiver spurious emission

	
	In band selectivity and blocking
	　

	
	Receiver intermodulation
	　

	
	In channel selectivity
	　


It should be noted that output power is an operating band related requirement. For MB-MSR BS rated output power, four different types of power transmission shall be specified:
a) per-carrier level

b) per-RAT level – sum of all relevant carriers belonging to the RAT
c) per-band level – sum of all relevant carriers belonging to the band

d) total output power – maximum sum of all carriers from all RATs and all bands
Other in-band requirements described above which may be changed in MB-MSR scenario should be identified with further study.
3 Conclusion
In this contribution, some considerations of the requirements for MB-MSR are given. It is proposed the multi-band should be taken as an “Extended Band” so the existing MSR requirements could be re-used as much as possible. Some possible changes to existing transmitter and receiver requirements are also pointed out, which would require further study.
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