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1 Introduction
In this document we look at the channel bandwidths that need to be specified for each operating band. Based on the results provided in [R4-070072] we propose this requirement can be specified in the TR36.803 and TS 36.101

In [R4-070072] we define the nominal channel bandwidth for each operating bands taking into account the Rx and Tx duplexer associated issues and need to maintain minimum Rx sensitivity at maximum transmit power.  Where these criteria do not need to be maintained than an additional channel bandwidth can be specified based on mitigating factors which are FFS. Even when additional channel bandwidth can be specified based on mitigating factors the assumption in the general case is a symmetrical UL and DL bandwidth is assumed.  Support for non symmetrical UL/DL bandwidth would be FFS
A text proposal for TR 36.803 (background & requirements) and TR 36.101 (requirements) is included
2 Text proposal for TR36.803
--- Start of text proposal for TR36.803-----

5.4.2 Channel bandwidth

The supported channel bandwidth is a function of the E-UTRA band characteristics as specified in Table 5.2.1 and the required RF parameters as specified in section 6 (Transmitter Characteristic) and section 7 (Receiver Characteristics) 

EUTRA- background
R4-070072 looked at the associated impact on the TX and Rx performance requirements in terms of the different channel bandwidth options to address this scenario in figure 5.4.2.1 shown below
Figure 5.4.2-1: Conceptual transceiver block diagram


[image: image1]
a) Receive interference due to a co-located transmitter – Tx spurious emissions falling in the co-located closest Rx frequency. This represents a worst case scenario of maximum Tx channel bandwidth; min Rx channel bandwidth, maximum transmit power and minimum Rx sensitivity. This is a probability function, depending on the frequency separation, geographical separation, antenna performance, transmit power and receive path loss for the two interfering terminals.  This requirement would be defined in terms of spurious emission for UE co-existence which is FFS 
b) Receiver desense due to self interference – Tx spurious emission falling on the duplex receive channel creating self-desense from the associated transmitter operating on the same platform. Preliminary analyses for the different operating bands indicate there is no single generic solution and therefore the maximum allowed channel transmission bandwidth would depend on the operating band.  Additional filtering can not be implemented since the RF filters will be common to both E-UTRA and UTRA modes and therefore would impact legacy performance (Tx power and sensitivity). 
5.4.2.1 
Nominal channel bandwidth 

E-UTRA Background 

Based on R4-070072 the nominal channel bandwidth would be specified in terms of a maximum Tx bandwidth for each operating bands when the Rx sensitivity is nor degraded for the maximum number of RBs used in the associated UL.  This maximum Tx bandwidth is shown in Table 5.2.4.1
Table 5.4.2.1: Maximum TX Bandwidth for each operating band 

	E-UTRA Band
	Uplink (UL)
eNode B receive
UE transmit
	Downlink (DL)
eNode B transmit 
UE receive
	UL-DL Band gap
	Maximum Channel bandwidth [MHz]

	
	FUL_low - FUL_high 
	FDL_low - FDL_high
	FDL_ow - FUL_high
	

	1
	1920 MHz 
	-
	1980 MHz 
	2110 MHz  
	-
	2170 MHz
	130 MHz
	20

	2
	1850 MHz 
	-
	1910  MHz
	1930 MHz 
	-
	1990 MHz
	20 MHz
	10

	3
	1710 MHz 
	-
	1785 MHz
	1805 MHz 
	-
	1880 MHz
	20 MHz
	10

	4
	1710 MHz
	-
	1755 MHz 
	2110 MHz 
	-
	2155 MHz
	355 MHz
	20

	5
	824 MHz
	-
	849 MHz
	869 MHz 
	-
	894MHz
	20 MHz
	5

	6
	830 MHz
	-
	840  MHz
	875 MHz 
	-
	885 MHz
	35 MHz
	5

	7
	2500 MHz
	-
	2570 MHz
	2620 MHz 
	-
	2690 MHz
	50 MHz
	10

	8
	880 MHz
	-
	915 MHz
	925 MHz  
	-
	960 MHz
	10 MHz
	5

	9
	1749.9 MHz
	-
	1784.9 MHz
	1844.9 MHz  
	-
	1879.9 MHz
	60 MHz
	10

	10
	1710 MHz
	-
	1770 MHz
	2110 MHz 
	-
	2170 MHz
	340 MHz 
	20

	11
	1427.9 MHz 
	-
	1452.9 MHz
	1475.9 MHz  
	-
	1500.9 MHz
	23 MHz
	5

	12
	[TBD]
	-
	[TBD]
	[TBD]
	-
	[TBD]
	[TBD]
	[TBD]

	13
	[TBD]
	-
	[TBD]
	[TBD]
	-
	[TBD]
	[TBD]
	[TBD]

	14
	[TBD]
	-
	[TBD]
	[TBD]
	-
	[TBD]
	[TBD]
	[TBD]

	...
	
	
	
	
	
	
	
	

	33
	1900 MHz
	-
	1920 MHz
	1900 MHz
	-
	1920 MHz
	N/A
	[TBD]

	34
	2010  MHz
	-
	2025 MHz 
	2010 MHz 
	-
	2025 MHz
	N/A
	[TBD]

	35
	1850 MHz 
	-
	1910 MHz
	1850 MHz 
	-
	1910 MHz
	N/A
	[TBD]

	36
	1930 MHz 
	-
	1990 MHz
	1930 MHz 
	-
	1990 MHz
	N/A
	[TBD]

	37
	1910 MHz 
	
	1930 MHz
	1910 MHz 
	
	1930 MHz
	N/A
	[TBD]

	38
	2570 MHz 
	-
	2620 MHz
	2570 MHz 
	-
	2620 MHz
	N/A
	[TBD]


Investigation indicates that the applicability of the different scalable bandwidth options is directly affected by the centre frequency, the duplex distance, the pass bandwidth and the duplex gap defined for each operating band. This can be seen in 
Table 5.4.2.1 which shows how the proposed maximum channel bandwidth is a function of the UL-DL gap and the FUL_low - FUL_high   and  FDL_low - FDL_high   channel bandwidth 
EUTRA Requirement

Table 5.4.2-1 specifies the nominal symmetrical UL/ DL E-UTRA channel bandwidth 
Table 5.4.2-1: E-UTRA channel bandwidth

	E-UTRA band / channel bandwidth

	E-UTRA Band
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
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	33
	
	
	
	
	
	
	
	

	34
	
	
	
	
	
	
	
	

	35
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	36
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS?
	FFS

	37
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	38
	
	
	
	
	
	
	
	


5.4.2.2
Additional channel bandwidth 

Background

Additional channel bandwidths can be supported when the data rate on the UL and DL are not symmetrical and  do not require a 1:1 equivalence in Tx and Rx resource block allocation or channel bandwidth. Alternatively, if restricting the Tx bandwidth, on the assumption that reference sensitivity need not be maintained, the following three options are available; 

a) Scheduler assigns the  uplink transmissions orthogonal (in time) and hence allow the UE to transmit with a  bandwidth larger than the nominal bandwidth e.g. HD duplex  FDD operation 
b) Scheduler assigns the TX channel bandwidth. This option would be for the Node-B scheduler to use the Rx sensitivity requirements and likely CQI information to decide how many resource blocks to allocate to a UE.  

c) Maximum Reduction in Sensitivity (MRS) This option would be to define UE behaviour in terms of an allowed Maximum Reduction in Sensitivity (MRS) which could be a function of the UL Tx RB allocation and UL Tx maximum output power.  MRS could be used to increase the scheduled Tx bandwidth for some operating bands where a reasonable level of desense (based on further study) is deemed acceptable from a performance and deployment perspective such as a noise or coverage limited scenarios (hot spot or home Node B) where the benefits of high UL data rate can be offered and where the reference sensitivity can be relaxed.    

E-UTRA requirements 

<Text will be added>
The following additional channel bandwidth can be supporting for the following operating bands depending on; 

d) TDD or HD-FDD operating. In this case a higher channel bandwidth can be supported

e) The network assigns the maximum transmit configuration (Resource Blocks). In this case the network would ensure the REFSENS (clause 7.3.2) would not be degraded based on the allocated UE transmit power, RB location and channel bandwidth. 

f) Maximum Reduction in Sensitivity (MRS) is specified (clause 7.3.3)
Table 5.4.4.2-1: Additional E-UTRA channel bandwidth

	E-UTRA band / channel bandwidth

	E-UTRA Band
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
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5.4.3
Channel raster
The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must  

-------------   End of Text proposal for TR36.803 ---------------------

--- Start of text proposal for TR36.101-----

5.4.3 Channel bandwidth

The supported channel bandwidth is a function of the E-UTRA band characteristics as specified in Table 5.2.1 and the required RF parameters as specified in section 6 (Transmitter Characteristic) and section 7 (Receiver Characteristics) 

5.4.2.1 
Nominal channel bandwidth 

Table 5.4.2-1 specifies the nominal symmetrical UL/DL E-UTRA channel bandwidth 
Table 5.4.2-1: E-UTRA channel bandwidth

	E-UTRA band / channel bandwidth

	E-UTRA Band
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
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5.4.2.2
Additional channel bandwidth 
The following additional channel bandwidth can be supporting for the following operating bands depending on; 

g) TDD or HD-FDD operating. In this case a higher channel bandwidth can be supported

h) The network assigns the maximum transmit configuration (Resource Blocks). In this case the network would ensure the REFSENS (clause 7.3.2) would not be degraded based on the allocated UE transmit power, RB location and channel bandwidth. 

i) Maximum Reduction in Sensitivity (MRS) is specified (clause 7.3.3)
	E-UTRA band / Additional channel bandwidth

	E-UTRA Band
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
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5.4.3
Channel raster
The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must  
-------------   End of Text proposal for TS36.101---------------------
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