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1 Introduction
In RAN4 #48bis, an overview over MSR scenarios was presented [1]. In this paper we further elaborate on the scenarios and clarify the relation between scenarios and bands. For FDD, there are a limited number of bands where a GSM system can operate while UTRA and E-UTRA can operate in all bands. This will differentiate the scenarios and indicate the corresponding band dependent requirements. This is due to the fact that UTRA and E-UTRA requirements are very similar while GSM has a different set of requirements and levels.
For TDD, the band dependency is less distinct compared to FDD since all TDD technologies can be deployed in all TDD bands and consequently the same scenarios should apply for the TDD bands.

The migration aspects and applicability of MSR requirements are further discussed in [2].
2 Discussion
To structure the scenarios we propose to categorize the bands into two categories:
· Band category 1: Bands for UTRA FDD and E-UTRA FDD operation
· Band category 2: Bands for UTRA FDD, E-UTRA FDD and GSM operation
· Band category 3: Bands for UTRA TDD/TD-SCDMA and E-UTRATDD operation
The bands proposed for initial studies in [1] are Band 1 and 7 that belong to band category 1 and Band 5 and 8 that belong to band category 2. A full set of bands and how they can be categorized is shown in Annex A. The discussion in the following focuses on band category 1 and 2.
2.1 Definitions

It was proposed in [1] to adopt the concept of requirements defined and related to the frequency block edge instead of the channel edge both for transmitter and receiver requirements. The “frequency block” should be a BS product related parameter and is proposed in [2] 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.
2.2 Band category 1 scenarios
E-UTRA specific scenarios
Considering the channel BW and transmission BW configuration definition of an E-UTRA carrier, depending on the channel BW, there is an “inherent guard” between the subcarriers and the channel edge. The guard is basically proportional to E-UTRA channel BW, resulting in very little guard for E-UTRA bandwidths of 1.4 and 3 MHz.
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Considering the E-UTRA general multi-carrier scenarios and the characteristics of broadband transmitters, any multi-carrier scenario where a narrower LTE BW (<5 MHz) is combined with a larger one would require a virtual guard to ensure that a generic MSR emission requirements can be fulfilled. To ensure reasonable guard for this context, we propose a virtual guard of [200 kHz] to be applicable at the edge when an LTE carrier with 1.4 or 3 MHz is placed at the edge.
For any combination of channel bandwidths equal to or larger than 5 MHz, no virtual guard band should be allowed.
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UTRA/E-UTRA scenarios
With the same approached as used above for E-UTRA, the UTRA/E-UTRA scenarios can be summarized as follows:
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Thus for any combination of UTRA and E-UTRA with a channel BW of 5 MHz or larger, no virtual guard should be allowed. When UTRA is combined with E-UTRA with channel BW of 1.4 or 3 MHz at the edge, a guard of [200] kHz should be applied.
2.3 Band category 2 scenarios

Since three different access technologies can be accommodated in band category 2, several additional scenarios can be envisioned.
GSM/UTRA
Considering the scenarios where GSM is included, a virtual guard of [200 kHz] should be applied on the GSM edge in the same way as for LTE bandwidths of 1.4 and 3 MHz: 
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GSM/E-UTRA
For E-UTRA BWs of 1.4 and 3 MHz, a virtual guard should be considered for the E-UTRA carrier, while for E-UTRA BWs of 5 MHz and larger, no guard would be necessary. For the GSM carriers, a virtual guard of [200 kHz] should be applied as for the GSM/UTRA scenario.
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2.3.1 GSM/UTRA/E-UTRA

There is also a possibility to have 3 RATs in band category 2. This scenario can in practice be handled with the same proposed virtual guard concept as for GSM and E-UTRA BWs of 1.4 and 3 MHz. For UTRA and E-UTRA with BWs larger than 5 MHz, no virtual guard would be necessary.
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2.3.2 Proposal for a general rule
When an LTE 1.4 or 3 MHz carrier or a GSM carrier is placed as the carrier closest to the RF bandwidth edge, [200] kHz of virtual guard is allowed. In all other cases no virtual guard is allowed.

3 Conclusions
In this paper, possible MSR scenarios are discussed. Since GSM system can operate only within a limited number of bands we propose to differentiate the FDD scenarios in two categories of bands.

Due to nature of broad-band transmitters and receivers, we propose in addition to introduce a virtual guard of [200 kHz] for GSM and for E-UTRA bandwidths below 5 MHz at the RF bandwidth edge, to ensure a generic set of MSR requirements.
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Annex A. Proposed categorization of operating bands
	E‑UTRA Band
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Duplex Mode
	Band category

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD
	1

	2
	1850 MHz 
	–
	1910  MHz
	1930 MHz 
	–
	1990 MHz
	FDD
	2

	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	FDD
	2

	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	FDD
	1

	5
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894MHz
	FDD
	2

	6
	830 MHz
	–
	840  MHz
	875 MHz 
	–
	885 MHz
	FDD
	1

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	FDD
	1

	8
	880 MHz
	–
	915 MHz
	925 MHz  
	–
	960 MHz
	FDD
	2

	9
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz  
	–
	1879.9 MHz
	FDD
	1

	10
	1710 MHz
	–
	1770 MHz
	2110 MHz 
	–
	2170 MHz
	FDD
	1

	11
	1427.9 MHz 
	–
	1452.9 MHz
	1475.9 MHz  
	–
	1500.9 MHz
	FDD
	1

	12
	698 MHz
	–
	716 MHz
	728 MHz
	–
	746 MHz
	FDD
	1

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD
	1

	14
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	FDD
	1

	…
	
	
	
	
	
	
	
	

	17
	704 MHz 
	–
	716 MHz
	734 MHz
	–
	746 MHz
	FDD
	1

	...
	
	
	
	
	
	
	
	

	33
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	TDD
	3

	34
	2010 MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	TDD
	3

	35
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	TDD
	3

	36
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	TDD
	3

	37
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	TDD
	3

	38
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	TDD
	3

	39
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	TDD
	3

	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD
	3
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