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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 definitions related to RF bandwidth.
2. Discussion
2.1 RF bandwidth
In [2] the following definitions were proposed:

The “frequency block” should be a BS product related parameter and is proposed in […] to be defined as the RF bandwidth as follows:

RF bandwidth: The maximum bandwidth within an operating band in which a Base Station can transmit and receive multiple carriers simultaneously

As a reference for the RF requirement we will then use the RF bandwidth edge:

RF bandwidth edge: The frequency at one of the edges of the RF bandwidth

For some cases below, it is proposed that when multiple carriers are placed within the RF bandwidth, the channel edge of the carrier closest to the RF bandwidth edge is not put at the RF bandwidth edge, but rather with a small separation. This separation is called a Virtual guard band.
Here we discuss these terms and propose some alternative definitions. 
RF bandwidth, as defined above, refers to BS HW capabilities, such as RF filter BW or RX/TX characteristics (PA operating BW, IF filters, …). However, RF requirements shall be applied above the carrier edge of the highest used carrier and below the carrier edge of the lowest used carrier. Depending on the carriers active in a certain deployment scenario, the corresponding active RF bandwidth may be thus smaller than the above maximum RF bandwidth. Furthermore the term “Virtual guard band” may be difficult to define.
We propose the following terminology instead, see also the Figure 1:

FC,high



Center frequency of the highest used carrier.
FC,low



Center frequency of the lowest used carrier.

Foffset, RAT
Frequency offset from FC,high to the upper  RF bandwidth edge or FC,low to the lower RF bandwidth edge for a specific RAT. 

Upper RF bandwidth edge:  
The frequency at the upper edge of the RF bandwidth located at FBW RF,high  = FC,high + Foffset, RAT
Lower RF bandwidth edge:  
The frequency at the lower edge of the RF bandwidth located at FBW RF,low  = FC,low - Foffset, RAT
RF bandwidth, BWRF


The RF bandwidth in which a Base Station transmits and receives multiple carriers and/or RATs simultaneously,  BWRF = FBW RF,high – FBW RF,low. 
Maximum RF bandwidth, BWRF,max
 

The maximum value for BWRF supported by the BS within an operating band, 
The terminology above is defined with the following understanding:

· Values for Foffset, RAT would be part of the MSR specifications as will be discussed further below.

· The RF bandwidth, BWRF, corresponds to the active RF bandwidth in a certain deployment scenario. No specific HW capability corresponds directly to this value; it is merely a construct for applying RF requirements to a specific (multi-) carrier / RAT configuration. BWRF is not declared by the manufacturer. On the other hand, RF bandwidth BWRF may be used within regulatory requirements (e.g. in order to define unwanted emission requirements of a MSR BS; OOB vs. spurious domain). 

· The Maximum RF bandwidth, BWRF,max , on the other hand is a BS HW capability and is declared by the manufacturer. Obviously BWRF ≤ BWRF,max.
· RAN4 MSR RF requirements shall be applied above the upper and below the lower RF bandwidth edges located at FBW RF,highand FBW RF,low. These requirements shall assume uncoordinated operation as do the existing RAT specifications. Hence, within the RAN4 MSR specifications, the upper and lower RF bandwidth edges assumes a similar role as the channel edge of the E-UTRA (UTRA) specifications. 
· If feasible, TX requirements (such as unwanted emission mask) and interfering signal offsets within RX requirements should be defined, generically, relative to the RF bandwidth edges, regardless of the (multi-) carrier / RAT configuration within the RF bandwidth.
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Figure 1. The principle of RF bandwidth in MSR specification

Next we discuss some aspects related to determining Foffset, RAT: 
· The channel edge within the E-UTRA (UTRA) specifications is assumed, in a worst-case fashion, to coincide with the license block edge of uncoordinated 3GPP systems or other systems adjacent to the operating band. It is natural to assume for the RF bandwidth edge the same role, i.e. the demarcation frequency between uncoordinated operators. RAN4 specifications do not explicitly cover scenarios for coordinated RATs with possibly reduced channel frequency separation. Now, if the MSR scenarios were to include the RF scenarios of the existing uncoordinated RAT specifications, we would end up with the following values:
Table 5. Scenario values for Foffset, RAT
	RAT
	Foffset, RAT

	E-UTRA
	[BWChannel/2]

	UTRA
	[2.5 MHz]

	GSM
	[200 kHz]


· There is little point in specifying either general or test RF requirements in RAN4 for smaller values for Foffset, RAT  within the MSR specifications, as this won’t be supported by the corresponding reduced-offset UE RF requirements. Of course, either BS implementation or deployment of such a scenario shall not be excluded by the RAN4 MSR specifications.
· Larger values for Foffset, RAT  within the MSR specifications may not cover all RF scenarios supported by existing RAT specifications, as example the 1.4 MHz E-UTRA adjacent to un-coordinated 1.4 MHz E-UTRA with 1.4 MHz carrier frequency separation which is supported by Rel-8 E-UTRA BS / UE specifications.
· The feasibility of the values for Foffset, RAT  in Table 5 will need to be carefully assessed, together with the proposals for the MSR unwanted emission mask (and RX requirements). In particular, narrowband / high PSD carriers (GSM, 1.4 and 3 MHz E-UTRA) at the RF bandwidth edge are likely to require higher allowed unwanted emissions at the start of the mask. E.g. the GSM spectrum due to modulation at 200 kHz offset from carrier centre is 30 dBc/30 kHz which lead to higher absolute levels than e.g. allowed by either the UTRA or E-UTRA emission masks. Depending on the progress of the MSR unwanted emission mask, the above values may need to be increased for certain deployment scenarios, so we suggest leaving all values as TBD for the moment.

Table 6. Proposed values for Foffset, RAT
	RAT
	Foffset, RAT

	E-UTRA
	TBD

	UTRA
	TBD

	GSM
	TBD


To progress the work within RAN4 w.r.t Foffset, RAT  vs MSR TX and RX requirements, likely an iterative procedure will be required. Based on working assumptions for Foffset, RAT,  proposals for TX and RX requirements shall be made and evaluated. Possibly then after stabilizing TX and RX core requirements final values for Foffset, RAT  can be set.
3. Conclusion

This contribution has concluded the following for the RF bandwidth in MSR specification:
- The RF bandwidth corresponds to the active RF bandwidth in a certain deployment scenario and is not declared by the manufacturer.

- The Maximum RF bandwidth is a BS HW capability and is declared by the manufacturer. 

- In MSR specifications, the upper and lower RF bandwidth edges may assume a similar role as the channel edge of the E-UTRA (UTRA) specifications.

- Foffset, RAT is RAT dependent and would be part of the MSR specifications. Values are depending on the progress of the MSR unwanted emission mask so it’s suggested to leave values as TBD for the time being.
- The feasibility and values for Foffset, RAT  can be defined when proposals for TX and RX requirements are evaluated further.
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