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1 Introduction
In TS36.101 for each operating band the requirements are specified in terms of a nominal channel bandwidth and an additional channel bandwidth.  In this document we provide an update of the previous analysis to provide some editorial corrections, update the requirements to add Band 12, 13, 14 and also propose corrections to align the receiver performance requirement with the need to specify the Rx sensitivity in terms of RB allocation and RB maximum output power 
A TP is provided for TS36.101v8.1.0bis  

2 Background
For nominal channel bandwidth, TS36.101 Table 5.4.2.1-1 specifies the channel bandwidth that shall be supported per E-UTRA operating band.  For additional channel bandwidth Table 5.4.2.2-1 specifies the additional channel bandwidths for which certain relaxations of the UE performance are allowed or UE functionality is limited. 
Additionally, the corresponding requirements are reflected in Rx Performance requirements where Table 7.3.1-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met . For larger transmission configurations, a certain relaxation of the UE performance is allowed in terms of the allocated RB power. This relaxation is TBD and this aspect is captured by the following text “The transmitter shall be set to at output power level with number of RB in UL defined in Table 7.3.1-x.” 
The rationale or normal and additional channel bandwidth
· UE self interference is a limiting parameter for wider bandwidths and narrow duplex gaps for E-UTRA bands (700/900/1900/2600 MHz) and the need to support higher peak/average throughput and UL/DL spectrum efficiency associated with wider channel bandwidth
· Self interference requirements should be aligned with flexible LTE RB allocation and deployment. In a noise limited scenario for edge of cell coverage (or large cell deployment) the number of RB(s) allocated to a UE will be low at cell edge and hence the impact of self – interference will be small for RB(s) transmitted at maximum power. In an interference limited, or small cell size scenario, large RB allocations could be scheduled when the UE is close to the cell. However, in this case, the impact of self interference will be reduced due to the lower transmit power 

3 UE self interference analysis 

The UE configuration is shown below in figure 3-1 for both normal and additional channel bandwidth requirements

[image: image9.emf]
Figure 3-1; UE configuration 

For normal channel bandwidth the follow assumptions are used
· Same UL and DL channel bandwidth 
· For DL the UE is receiving the full RB allocation 
· UE is transmitting full RB allocation  
· Maximum transmitted power is allocated to transmitted RB(s) 
· ACLR /OOB emission model based on measured RF power performance
· 
ACLR/OOB  based on 3GPP 33 dB/3.84MHz requirement
· 
No A-MPR is assumed (will provide further improvement in desense if applicable)
· Duplex filter provides 50 dBc of attenuation of Tx noise in Rx pass band
Figure 3-1: Normal channel bandwidth configuration
[image: image1]
For additional channel bandwidth the follow assumptions are used
· Same UL and DL channel bandwidth 
· For DL the UE is receiving the full RB allocation 
· Restricted RB configuration (transmitted only) 
· RB allocation starting from worst case edge 
· RB at max power, 10 dBm and 5 dBm
· RB location starting from worst case edge 
· Combination of above (depending on scheduler not considered)

· ACLR /OOB emission model based on measured RF power performance
· 
ACLR/OOB  based on 3GPP 33 dB/3.84MHz requirement
· 
No A-MPR is assumed (will provide further improvement in desense if applicable)
· 
ACLR/OOB follows a worst case 1:1 relationship with transmit power (takes into account PA efficiency modes)  
· 
Duplex filter provides 50dBc of  attenuation of Tx noise in Rx pass band
Figure 3-2 Additional channel bandwidth configuration
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Different transmit power values are considered. These are maximum output power MOP, 10 dBm and 5 dBm. Note for lower transmit power it is assumed that ACLR/OOB follows a worst case 1:1 relationship with transmit power to take in account previous ACLR co-existence assumptions and to allow PA efficiency modes.  
The value of +5 dBm is based on R4-080309 and is chosen to represent Power Control SET2 for 95% CDF. It is important to consider power control since Power control will be used to address co-existence requirements in terms of spurious emission as well as desense, and it allows the operators to dynamically maintain the same balance between throughput, co-existence and now self interference  
In the case of restricted RB location, control channel are assumed to be allocated on edge RB blocks, however these do not impact the desense performance due to the restricted allocation. 

4 Simulation results

Figure 2-1 provide a table of results for for E-UTRA band 1-14 for full power case and 10 dBm and 5dBm additional for the channel bandwidth case of 1.4MHz, 3.0 MHz, 5.0MHz, 10 MHz, 15 MHz and 20 MHz. We follow the same methodology as used in R4-08012 in defining the desense criteria
· Green desense value < 1 dB 
· Dark green desense value 1-3 dB
· Red desense values > 3 dB
Figure 4-1 Additional channel bandwidth configuration
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5 Proposal for TS36.101 for section 5
For nominal channel bandwidth requirements can be specified for transmitted configuration to meet the reference receive sensitivity requirement. This requirement can assume worse case RB allocation and a maximum transmit power for the specified transmitted configuration (resources blocks) for each channel bandwidth. 
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For additional channel bandwidth  can be specified for transmitted configuration to meet the reference receive sensitivity requirement based on a  restricted RB allocation and maximum transmit power or full RB allocation and restricted transmit power

[image: image4.png]Table 5:4.2.1-2 Addtional E-UTRA channel bandwidth.
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Note support for a specific channel bandwidth is only defined with respect to receive sensitivity and do not address other RF parameters like spurious emissions, Rx blocking, etc which could place further restrictions and is FFS

6. Proposal for TS36.101 for section 6

Table x.x.x specifies the maximum allocated uplink resource blocks for which the minimum reference receive sensitivity requirement in (Table 7.3.1-1) that shall be met at maximum transmit power
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Table y.y.y specifies maximum output power for which the minimum reference receive sensitivity requirement in (Table 7.3.1-1) that shall be met at the specified maximum RB allocation (table 5.4.2-1)
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--------------Start of Text Proposal ----------------
5.4.2.1 
Nominal channel bandwidth

Table 5.4.2.1-1 specifies the channel bandwidth that shall be supported per E-UTRA operating band. 
Table 5.4.2.1-1: E-UTRA channel bandwidth
	E-UTRA band / channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
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5.4.2.2
Additional channel bandwidth
Table 5.4.2.2-1 specifies the additional channel bandwidths for which certain relaxations of the UE performance are allowed or UE functionality is limited. 
Table 5.4.2.2-1: Additional E-UTRA channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
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Note support for a specific channel bandwidth is only defined with respect to receive sensitivity and do not address other RF parameters like spurious emissions, Rx blocking, etc which could place further restrictions and is FFS

5.4.3
Channel raster


--------------End of Text Proposal ----------------
--------------Start of Text Proposal ----------------
7.3
Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

7.3.1

Minimum requirements (QPSK) 

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex [C] with parameters specified in Table 7.3.1-1 and table 7.3.1-2
Table 7.3.1-1: Reference sensitivity QPSK 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	
	
	[-97.5]
	 [-94.5]
	[-92.7] 
	[-91.5] 
	FDD

	2
	
	 
	[-95.5] 
	[-92.5]
	[-90.7]
	[-89.5]
	FDD

	3
	 
	 
	[-94.5] 
	[-91.5]
	[-89.7]
	[-88.5]
	FDD

	4
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	FDD

	5
	
	
	[-95.5]
	[-92.5]
	
	
	FDD

	6
	
	
	[-97.5]
	[-94.5]
	
	
	FDD

	7
	
	
	[-95.5]
	[-92.5]
	[-90.7]
	[-89.5]
	FDD

	8
	
	
	[-94.5]
	[-91.5]
	
	
	FDD

	9
	
	
	[-96.5]
	[-93.5]
	[-91.7]
	[-90.5]
	FDD

	10
	
	
	[-97.5]
	[-94.5]
	[-92.7]
	[-91.5]
	FDD

	11
	
	
	[-95.5]
	[-92.5]
	[-90.7]
	[-89.5]
	FDD
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	34
	
	
	
	
	
	
	TDD
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	TDD

	36
	
	
	
	
	
	
	TDD
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	TDD

	38
	
	
	
	
	
	
	TDD

	39
	
	
	
	
	
	
	TDD

	40
	
	
	
	
	
	
	TDD

	Notes

1. The transmitter shall be set to maximum output power level

2.  Reference measurement channel is [Annex C QPSK R=1/3]
3. The signal power is specified per port

4. For the UE which supports both Band 3 and Band 9 the reference sensitivity level of Band 3 + 0.5 dB is applicable for band 9



Table 7.3.1-2 specifies the minimum number of allocated uplink resource blocks at maximum output power (Table 6.2.2-1 and Table 6.2.3-1) for which the reference receive sensitivity requirement must be met. 
Table 7.3.1-2: Maximum uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	-
	-
	25
	50
	75
	100
	FDD

	2
	6
	15
	25
	50
	501
	501
	FDD

	3
	6
	15
	25
	50
	501
	501
	FDD

	4
	6
	15
	25
	50
	75
	100
	FDD

	5
	6
	15
	25
	251
	-
	-
	FDD

	6
	-
	-
	25
	251
	-
	-
	FDD

	7
	-
	-
	25
	50
	75
	751
	FDD

	8
	6
	15
	25
	251
	-
	-
	FDD

	9
	-
	-
	25
	50
	501
	501
	FDD

	10
	-
	-
	25
	50
	75
	100
	FDD

	11
	-
	-
	25
	251
	[251]
	[251]
	FDD

	12
	6
	15
	151
	151
	
	
	FDD

	13
	6
	15
	151
	151
	
	
	FDD

	14
	6
	15
	151
	151
	
	
	FDD

	...
	
	
	
	
	
	
	

	33
	-
	-
	25
	50
	75
	100
	TDD

	34
	-
	-
	25
	50
	75
	-
	TDD

	35
	6
	15
	25
	50
	75
	100
	TDD

	36
	6
	15
	25
	50
	75
	100
	TDD

	37
	-
	-
	25
	50
	75
	100
	TDD

	38
	-
	-
	25
	50
	-
	-
	TDD

	39
	
	
	25
	50
	75
	100
	TDD

	40
	
	
	
	50
	75
	100
	TDD

	Note

1. Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth 



Table 7.3.1-2 specifies the maximum output power for uplink resource blocks as specified in Table 5.4.2-1 for which the reference receive sensitivity requirement must be met
Table 7.3.1-2: Maximum uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / Output power / Duplex mode 


	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	-
	-
	MOP1
	MOP1
	MOP1
	MOP1
	FDD

	2
	MOP1
	MOP1
	MOP1
	MOP1
	10 dBm
	5 dBm
	FDD

	3
	-
	MOP1
	MOP1
	MOP1
	10 dBm
	5 dBm
	FDD

	4
	MOP1
	MOP1
	MOP1
	MOP1
	MOP1
	MOP1
	FDD

	5
	MOP1
	MOP1
	MOP1
	5 dBm
	-
	-
	FDD

	6
	-
	-
	MOP1
	5 dBm
	-
	-
	FDD

	7
	-
	-
	MOP1
	MOP1
	MOP1
	10 dBm
	FDD

	8
	MOP1
	MOP1
	MOP1
	5dBm
	-
	-
	FDD

	9
	-
	-
	MOP1
	MOP1
	10 dBm
	5 dBm
	FDD

	10
	-
	-
	MOP1
	MOP1
	MOP1
	MOP1
	FDD

	11
	-
	-
	MOP1
	5 dBm
	-
	-
	FDD

	12
	MOP1
	MOP1
	10 dBm
	-
	-
	-
	FDD

	13
	MOP1
	MOP1
	10 dBm
	-
	-
	-
	FDD

	14
	MOP1
	MOP1
	10 dBm
	-
	-
	-
	FDD

	
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	

	33
	-
	-
	MOP1
	MOP1
	MOP1
	MOP1
	TDD

	34
	-
	-
	MOP1
	MOP1
	MOP1
	-
	TDD

	35
	MOP1
	MOP1
	MOP1
	MOP1
	MOP1
	MOP1
	TDD

	36
	MOP1
	MOP1
	MOP1
	MOP1
	MOP1
	MOP1
	TDD

	37
	-
	-
	MOP1
	MOP1
	MOP1
	MOP1
	TDD

	38
	-
	-
	MOP1
	MOP1
	-
	-
	TDD

	39
	-
	-
	MOP1
	MOP1
	MOP1
	MOP1
	TDD

	40
	-
	-
	-
	MOP1
	MOP1
	MOP1
	TDD

	Note

1 Maximum output should be supported as specified in Table 6.2.2-1 and Table 6.2.3-1



7.3.2
Void
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