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Background and discussion
The possible scenarios for MSR deployment was discussed at RAN4#49 [4,5], including possible migration paths using MSR deployments [3]. Based on those inputs, the attached text proposal introduces the following:
· Based on the possible RAT-combinations, the operating bands are divided into three band categories, two for FDD and one for TDD.

· For the RF scenarios, definitions of Base Station RF bandwidth and RF bandwidth edges are made.

· For Band category 1, the relation between the BS RF bandwidth and the channel bandwidth of the deployed carriers is defined. 
Proposal

It is proposed that the attached Text Proposal is included in the MSR Work Item TR [1].
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TEXT PROPOSAL:

1
Scope

The present document is the technical report for the work item on Multi-Standard radio (MSR), which was approved at TSG RAN#41. The objective of the WI is to first identify relevant scenarios and then write an RF requirements specification that is applicable to Multi-Standard Radio (MSR) Base Station with multiple carriers and/or multiple 3GPP Radio Access Technologies (RAT).
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5
Multi-Standard Radio scenarios

5.1
Frequency bands and arrangements

<Text will be added.> 

5.2
FDD multi-RAT and multicarrier scenarios

The intention of the MSR WI is to define a generic set of requirements handling aspects of multiple carriers and/or multiple RATs (E-UTRA, UTRA and GSM) being transmitted and received from the same base station. Due to the possible mixed of channel bandwidths and technologies sharing common radio resources, the MSR specification needs to be written in a generic way, with the new scenarios considered. 
Three main scenarios can be defined for the FDD modes in paired bands:

1.
E-UTRA multi-carrier:

a.
This scenario should cover the combination of various LTE bandwidths from 1.4 MHz to 20 MHz.

2.
Multi-RAT:

a.
Most bands are defined for both E-UTRA and UTRA. In this case the MSR requirements should cover UTRA and E-UTRA operating in various bandwidths.

b.
A limited number of bands are defined for operation of E-UTRA, UTRA and GSM. This leads to additional access technology combination as follows:

i.
E-UTRA/GSM

ii.
UTRA/GSM

iii.
UTRA/E-UTRA/GSM

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 limits.

To structure the possible FDD scenarios and resulting requirements, the bands divided 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

For initial studies, focus can be on Band 1 and 7 that belong to Band category 1 and Band 5 and 8 that belong to band category 2. Since most requirements are independent of the operating band, it will however not be any major effort to complete requirements for all bands in Band category 1 and 2. A full set of paired bands and how they are categorized is shown in Table 5.2-1. 
Table 5.2-1 Paired bands in E-UTRA, UTRA and GSM.
	E‑UTRA Band
	UTRA
Band
	GSM

Band
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	1
	I
	-
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	1

	2
	II
	PCS 1900
	1850 MHz 
	–
	1910  MHz
	1930 MHz 
	–
	1990 MHz
	2

	3
	III
	DCS 1800
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	2

	4
	IV
	-
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	1

	5
	V
	GSM 850
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894MHz
	2

	6
	VI
	-
	830 MHz
	–
	840  MHz
	875 MHz 
	–
	885 MHz
	1

	7
	VII
	-
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	1

	8
	VIII
	E-GSM
	880 MHz
	–
	915 MHz
	925 MHz  
	–
	960 MHz
	2

	9
	IX
	-
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz  
	–
	1879.9 MHz
	1

	10
	X
	-
	1710 MHz
	–
	1770 MHz
	2110 MHz 
	–
	2170 MHz
	1

	11
	XI
	-
	1427.9 MHz 
	–
	1452.9 MHz
	1475.9 MHz  
	–
	1500.9 MHz
	1

	12
	XII
	-
	698 MHz
	–
	716 MHz
	728 MHz
	–
	746 MHz
	1

	13
	XIII
	-
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	1

	14
	XIV
	-
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	1

	…
	
	
	
	
	
	
	
	
	

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


5.2.1
Band category 1 scenarios

5.2.1.1
E-UTRA specific scenarios

For an E-UTRA carrier, the Transmission Bandwidth Configuration is smaller than the Channel Bandwidth as shown in Figure 5.2.1.1-1, leaving some spacing between the outermost subcarriers and the channel edges. While emission levels are not defined within the Channel bandwidth, emissions will have to taper off within this spacing at the channel edges, down to the emission limits defined for frequencies outside the channel bandwidth. 
Similar scenarios are applicable for receiver requirements such as narrowband blocking, since the requirements are also in those cases defined (by interfering signals) outside the channel bandwidth.
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Figure 5.2.1.1-1 Illustration of Channel Bandwidth and Transmission Bandwidth Configuration for one E UTRA carrier (from [4]).
The spacing at the channel edges is basically proportional to the E-UTRA channel bandwidth, resulting in a very short spacing for E-UTRA bandwidths of 1.4 and 3 MHz. For a general E-UTRA multi-carrier scenario however, the shape of the spectrum emissions will depend very little on the channel bandwidth of the outermost carriers, whether it is 20, 5 or 1.4 MHz. Emissions will mostly depend on the total width of the BS transmission, which is the Base Station RF bandwidth as shown in Figure 5.2.1.1-2. The Base Station RF bandwidth is the maximum bandwidth within an operating band in which a Base Station can transmit and receive multiple carriers simultaneously. The outermost edges of the total BS transmission are called RF bandwidth edges.
For the wider E-UTRA carriers (≥5 MHz) shown in the first scenario in Figure 5.2.1.1-2, the spacing between the outermost subcarriers to the channel edges is quite large and it is possible to set the channel edge at the RF bandwidth edge, with emission limits applicable from that point. 
For narrower E‑UTRA carriers (<5 MHz), the very small spacing between the outermost subcarriers and the channel edges does however not give sufficient room for a wideband transmission to taper off, if such a carrier is placed adjacent to an RF bandwidth edge. It is therefore difficult to set the BS RF bandwidth edge directly at the channel edge in this scenario. A solution is to allow an additional small offset (≤200 kHz) between the channel edge and the RF bandwidth edge as shown in the second scenario in Figure 5.2.1.1-2.
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Figure 5.2.1.1-2 Two E-UTRA scenarios for the band Category 1 RF requirements.
The scenarios above define the relation between the Base Station RF bandwidth and the Channel Bandwidth, for all transmitter and receiver requirements that are related to the RF bandwidth edges:
- 
For a multi-carrier transmission configuration where the carriers adjacent to the BS RF bandwidth edges have channel bandwidths equal to or larger than 5 MHz, RF requirements apply with the channel edges of those carriers at the same frequency as the RF bandwidth edges.
- 
For a multi-carrier transmission configuration where a carrier adjacent to a BS RF bandwidth edge has a channel bandwidth lower than 5 MHz, RF requirements apply with a maximum offset of 200 kHz between the channel edge of that carrier and the RF bandwidth edge.
5.2.1.2
UTRA/E-UTRA scenarios

Multi-carrier scenarios including UTRA carriers are very similar to E-UTRA specific scenarios, but one ore more carriers are UTRA carriers that have a 5 MHz channel bandwidth. Also here, emissions will mostly depend on the Base Station RF bandwidth as shown in Figure 5.2.1.1-3, which may cause some difficulties if a narrower E-UTRA carrier (<5 MHz) is placed adjacent to an RF bandwidth edge.
For a UTRA carrier as shown in the first scenario in Figure 5.2.1.1-3, the spacing between the WCDMA modulated carrier and the channel edges is quite large and it is possible to set the channel edge at the RF bandwidth edge, with emission limits applicable from that point. 

For narrower E UTRA carriers, the situation is the same as in the pure E-UTRA scenarios. The very small spacing between the outermost subcarriers and the channel edges does not give sufficient room for a wideband transmission to taper off, if such a carrier is placed adjacent to an RF bandwidth edge. It is therefore difficult to set the BS RF bandwidth edge directly at the channel edge. The same solution can be used as in the E-UTRA specific scenario and allow an additional small spacing (≤200 kHz) between the channel edge and the RF bandwidth edge as shown in the second scenario in Figure 5.2.1.1-3.
The relation between the Base Station RF bandwidth and the Channel Bandwidth will then have the same definition for E-UTRA specific scenarios and UTRA/E-UTRA scenarios, making that definition generic to Band Category 1.
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Figure 5.2.1.1-3 Two UTRA/E-UTRA scenarios for the band Category 1 RF requirements.
5.2.2
Band category 2 scenarios

<Text will be added.>

5.3
TDD multi-RAT and multicarrier scenarios

Two main scenarios can be defined for the TDD modes in unpaired bands:

1.
E-UTRA multi-carrier:

a.
This scenario should cover the combination of various LTE bandwidths from 1.4 MHz to 20 MHz.

2.
Multi-RAT:

a.
Most bands are defined for both E-UTRA and UTRA TDD. In this case the MSR requirements should cover UTRA TDD and E-UTRA TDD operating in various bandwidths. UTRA may include both UTRA 3.84/7.68 Mcps andTD-SCDMA.
For TDD, the band dependency is less distinct compared to FDD since all TDD technologies can be deployed in most TDD bands and consequently the same scenarios should apply for those bands.

To structure the possible TDD scenarios and resulting requirements, the unpaired bands are put in a third category:

•
Band category 3: Bands for UTRA TDD/TD-SCDMA and E-UTRATDD operation

Table 5.3-1 Unpaired bands in E-UTRA and UTRA.

	E‑UTRA Band
	UTRA Band
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	33
	a)
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	3

	34
	a)
	2010 MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	3

	35
	b)
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	3

	36
	b)
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	3

	37
	c)
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	3

	38
	d)
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	3

	39
	-
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	3

	40
	e)
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	3


5.3.1
Band category 3 scenarios

<Text will be added.>
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