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1. Introduction
The Multi Standard Radio (MSR) Work Item was approved in RAN#41 [1]. The objective of the WI is to identify relevant scenarios and write a new RF requirements specification that is applicable to MSR BS with multiple carriers and/or multiple 3GPP Radio Access Technologies (RAT). 
This contribution discusses further the manufacturer’s declarations in case of MSR base stations.
2. Discussion
2.1
Declarations related to MSR specific parameters
Some new definitions were introduced in TR during the MSR discussions at RAN4#49bis [2, 3]. The MSR specific (or modified) definitions are:

· Band category: A group of operating bands for which the same MSR scenarios apply
· Base Station RF bandwidth: The bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously 

· Base Station RF bandwidth edge: The frequency of one of the edges of the Base Station RF bandwidth
· Lower RF bandwidth edge:  The frequency of the lower edge of the Base Station RF bandwidth

· Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band
· MSR Base station: 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). 

· Upper RF bandwidth edge: The frequency of the upper edge of the Base Station RF bandwidth 
As the MSR BS is defined by its ability to process carriers simultaneously in a declared RF bandwidth, the definitions in this section are closely tied to BS capabilities that the manufacturer must declare. The declared parameters, like band category, define the set of conformance requirements that must be met as some of those may depend on supported RAT. 
As discussed in [2] the BS RF bandwidth refers to BS HW capabilities, such as RF filter BW or RX/TX characteristics (PA operating BW, IF filters etc.). Depending on the carriers active in a certain deployment scenario, the corresponding active RF bandwidth may be smaller than the maximum BS RF bandwidth. The RF bandwidth corresponds to the active RF bandwidth in a certain deployment scenario. No specific HW capability corresponds directly to this value and there is no need to declare BS RF bandwidth by the manufacturer. The maximum RF bandwidth on the other hand is a BS HW capability and need to be declared by the manufacturer.

The maximum number of supported carriers within the maximum RF bandwidth is the parameter related to BS capabilities and shall be declared. Another parameter limited by BS HW capabilities is the rated total output power. Also the rated output power per carrier and RAT is the parameter the manufacturer shall declare. If E-UTRA is supported by the BS then also the rated output power for each supported transmit channel bandwidth shall be declared.
2.2
Declarations in existing specifications
The manufacturer’s declarations are specified currently for different RATs in test specifications [4,5,6]. Declarations and their applicability for different RATs are combined in Table 1.
Table 1. Manufacturer’s declarations in GSM, UTRA and E-UTRA specifications
	Topic nr
	Parameter for manufacturer declarations
	GSM
	UTRA
	E-UTRA

	1
	Nominal parameter values
	X
	X
	X

	2
	Support for optional regional requirements
	X
	X
	X

	3
	Power supply limits
	X
	X
	X

	4
	Supported operating bands
	X
	X
	X

	5
	Frequency ranges within the supported operating bands
	X
	X
	X

	6
	Rated output power
	X
	X
	X

	7
	Normal and Extreme test environment, equipment class
	X
	X
	X

	8
	Vibration sequence
	X
	X
	X

	9
	Spurious emissions Category
	
	
	X

	10
	Additional operating band unwanted emissions
	
	
	X

	11
	Co-existence with other systems
	
	
	X

	12
	Co-location with other base stations
	
	
	X

	13
	Supported channel BWs
	
	
	X

	14
	Base station class
	X
	X
	

	15
	Maximum output power capability for GMSK and each supported combination of modulation and symbol rate
	X
	
	

	16
	Supported TRX power class
	X
	
	

	17
	Supported multi-carrier BTS class
	X
	
	

	18
	Max total power and max output power per carrier if MC-BTS class supported, for each modulation and number of carriers
	X
	
	

	19
	Frequency hopping and supported implementation
	X
	
	

	20
	Supported static and dynamic RF power control steps
	X
	
	


As can be seen in Table 1 the declared parameters 1-8 are common for all RATs and can be therefore naturally applied to MSR specification as well. Parameters 9-12 related to spurious emissions and co-existence requirements are mentioned only in E-UTRA specification. Even though the manufacturer declarations are not specifically mentioned for these requirements in the other specifications it can be seen as natural area to be included for MSR base stations. Parameter 13 is specified only in E-UTRA specification as other RATs do not have variable channel BWs. However, if BS is capable to support E-UTRA this parameter should be declared by the manufacturer also for MSR BS. 
Parameter 14 is not mentioned in E-UTRA specification TS 36.104 as currently specification apply only to base stations intended for general-purpose applications. Other base station classes for E-UTRA are for further study while in GSM TS 45.005 and UTRA TS 25.104 requirements depend on the BS class. As there will be already a large set of MSR BS configuations in terms of active RATs, number of active carriers and RF channel bandwidths it might be beneficial to focus on MSR requirements for the “general purpose BS”. 
Parameters 15-20 are specific to mode when BS supports GSM (Band category 2) and are not needed if MSR BS supports only Band category 1 operating bands.  As topic to discuss further in RAN4:
· One solution is to list parameters 15-20 in MSR specification and specify those to be applicable only to BS supporting Band category 2. That will cover GSM related scenarios but might unnecessarily complicate the specification. 
· Another solution is not to specify manufacturer declarations for parameters 15-20 in MSR specification but add a reference to GSM specification for BS supporting Band category 2.
To facilitate the discussions we took a look at GSM related parameters to be declared by the manufacturer according to [4]. Some parameters for MSR BS supporting Band category 2 are required like maximum output power per carrier for each modulation / symbol rate and for each supported number of carriers up to the maximum number on each antenna port. The maximum total power in case of MSR BS is a sum over all RATs. This can be used e.g. to determine EMC emission and safety compliance boundaries for the MSR BS. Other parameters from [4] required for MSR BS are: 
· Frequency band and frequency range within frequency band
· Co-siting requirements
· Baseband / synthesizer frequency hopping
· Static / dynamic power steps
· Nominal / upper and lower limits of operating voltage 

· Extreme test environments

On the other hand we think there is no need to declare GSM related parameters listed below for the MSR BS:
· Class of the micro BTS and pico BTS. This is not relevant for MSR intended for general-purpose applications. Also power class declaration is not required for macro BTS in [4]. 
· Multi-carrier BTS class 1 or 2. This is the GSM MC-BTS parameter not required for MSR BS.
· Following baseband related requirements are out of the scope of MSR WI [1]:

· RTTI without and with PAN,  BTTI without and with PAN
· Any intermediate frequencies (IF1 to IFn) used within the receiver, and the frequency of the local oscillator applied to the first receiver mixer
· Frame structure (156.25 symbol periods or mix 157 / 156 symbol periods)
We encourage RAN4 to discuss this aspect further and decide what GSM related declarations are needed in MSR specification or is it enough just to reference GSM specification with these parameters.
3. Conclusions
In this contribution we have concluded the following for the MSR specification. The manufacturer shall declare the parameters listed below:
· General test conditions

· Minimum requirement relative to a nominal value specified by the manufacturer

· Regional requirements

· It is normally not stated in the 3GPP specifications under what exact circumstances that the requirements apply, since this is defined by local or regional regulation
· Regional and optional requirements
· Which operating bands are supported
· Which frequency ranges within the operating band(s) the BS can operate in
· Which of the channel bandwidths specified in TS36.104 clause 5.6 are supported
· Spurious emissions category

· Additional operating band unwanted emissions 
· Co-existence with other systems

· Co-location with other base stations

· Test environments
· Normal test environment

· Extreme test environment

· Equipment class

· Minimum and maximum operating temperatures

· Vibration sequence

· Upper and lower limits of operating power supply voltage

· BS configurations

· E.g. applicable connecting network loss range if ancillary RF amplifier is fitted

· MSR specific parameters

· Supported band category

· Which RAT(s) the BS support and in what bands

· The maximum RF bandwidth supported by a BS within an operating band
· The maximum number of supported carriers

· The rated output power for each supported transmit channel bandwidth / carrier / RAT
· The rated total output power as a sum over all RATs
· GSM specific parameters related to Category 2. RAN4 to decide whether parameters are required or just reference to GSM test specification [4]. If required in MSR specification our preference limited list is:
· Maximum output power capability for GMSK and each supported combination of modulation and symbol rate
· Frequency hopping and supported implementation
· Supported static and dynamic RF power control steps
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