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1
Introduction
In the recent RAN4 meetings, self-interference problems due to transmitter noise have been discussed. The maximum number of transmitted resource blocks that is required to be supported to meet the reference sensitivity was agreed with square brackets in Table 5.4.2.1-1, TS 36.101 [1]. It indicates that the performance requirements on self interference could implicitly be specified as reference sensitivity.
This contribution further discusses how the performance requirements on self interference could be specified in TS 36.101. 
2
Discussions

In general, cell edge users, whose transmission power would be high, would transmit uplink signals with small transmission bandwidth to improve received SIR in BS, while cell vicinity users, whose transmission power would be low, could transmit uplink signals with large transmission bandwidth. It implies that the self interference due to transmitter noise would not be problems in real network, and BS would not have to take it into account in the DL/UL packet scheduling. 

In some particular frequency bands, however, self-interference caused by transmitter noise would be significant due to large RX/TX pass bandwidth and small RX-TX duplex gap. It is felt that some mitigation technique would be required in the BS packet scheduler to ensure stable throughput performance in downlink, although it would depend on BS implementation and never be mandated.

One example for such BS scheduler is presented in the following:

· BS estimates UL transmission power, which could be derived from UPH.

· If the UL transmission power is large and the self interference may degrade DL performance, BS limits the number of resource blocks in UL.

· Relation between the UL transmission power and the number of resource blocks that does not degrade the reference sensitivity needs to be defined as background information.
This simple approach could minimize BS scheduler complexity and mitigate the self interference problems sufficiently. In this approach, the relation between the UL transmission power and the number of resource blocks is the most important parameter, and it should be defined based on the actual UE behaviour. Therefore, it is proposed that some baseline UE behaviours should be specified as performance requirements on the reference sensitivity to make such BS mitigation technique reliable. 

Figure 1 presents measurement results derived from actual power amplifier for Band 9, in which the channel bandwidth is assumed 15MHz and 20 MHz. It provides one example of the relation between UL transmission power and the number of resource blocks that is required to be supported to meet the reference sensitivity. Point A is corresponding to the transmission power, in which the number of resource blocks is set to the maximum. Point B is corresponding to the number of resource blocks, in which the transmission power is set to the maximum. Point B has already been specified in Table 5.4.2.1-1 of TS 36.101.
From the results, one can see that if both Point A and Point B would be specified as the performance requirements on the reference sensitivity, BS could easily estimate the relation between UL transmission power and the number of resource blocks and optimize the parameters to mitigate the self interference. Therefore, it is strongly proposed that Point A as well as Point B should be specified as the performance requirements on the reference sensitivity in TS 36.101.
Proposal: Point A as well as Point B in Figure 1 should be specified as the performance requirements on the reference sensitivity in TS 36.101
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Figure 1 Relation between UL transmission power and the number of resource blocks that is required to be supported to meet the reference sensitivity (An example in Band 9)
3
Conclusions
This contribution discussed how the performance requirements on self interference could be specified in TS 36.101. It was concluded that the relation between UL transmission power and the number of resource blocks, which is required to be supported to meet the reference sensitivity, should be defined in TS 36.101 because such information could be used in BS scheduling to mitigate the self interference problems. Our proposal is summarized in the following:
Proposal: Point A as well as Point B in Figure 1 should be specified as the performance requirements on the reference sensitivity in TS 36.101
The corresponding text proposal for TS36.101 is attached in the Annex A.
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5.4.2.1 
Nominal channel bandwidth

Table 5.4.2.1-1 specifies the channel bandwidth and corresponding maximum number of transmitted resources blocks that are required to be supported to meet the reference receive sensitivity (clause 7.3.1) whilst meeting the maximum output power requirement. It should be noted that in case transmitter output power is reduced, it is possible to transmit larger number of UL resource block without causing receive sensitivity degradation as in Table 7.3.1-2.
Table 5.4.2.1-1: E-UTRA channel bandwidth
	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 
	[501]
	[501]
	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
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	

	...
	
	
	
	
	
	
	

	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 


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 mean throughput Rav shall meet or exceed the requirements for the specified reference measurement channel.
7.3.1

Minimum requirements (QPSK) 

The throughput Rav shall meet or exceed the minimum requirements specified in table 7.3.1-1 for the specified REFSENS. The transmitter shall be set to at output power level with number of RBs in UL defined in Table 7.3.1-2.
Table 7.3.1-1: Reference sensitivity QPSK 

	E-UTRA

BAND 
	Channel bandwidth 

	
	1.4 MHz
	
	3  MHz
	
	5  MHz
	10 MHz
	15 MHz
	20 MHz

	
	REFSENS / Rav
	
	REFSENS / Rav
	
	REFSENS / Rav
	REFSENS / Rav
	REFSENS / Rav
	REFSENS / Rav

	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	11
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	…
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	33
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	34
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	35
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	36
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	37
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	38
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Note:

1. 
2. Reference measurement channel is [Annex C QPSK R=1/3]




Table 7.3.1-2: Transmitter output power (Po) and number of UL RBs for Reference sensitivity QPSK test cases
	E-UTRA

BAND
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	
	# of RBs
	Po [dBm]
	# of RBs
	Po [dBm]
	# of RBs
	Po [dBm]
	# of RBs
	Po [dBm]
	# of RBs
	Po [dBm]
	# of RBs
	Po [dBm]

	1
	-
	-
	-
	-
	25
	23
	50
	23
	75
	23
	100
	23

	2
	6
	23
	15
	23
	25
	23
	50
	23
	75
	[TBD]
	100
	[TBD]

	
	
	
	
	
	
	
	
	
	[TBD]
	23
	[TBD]
	23

	3
	6
	23
	15
	23
	25
	23
	50
	23
	75
	[TBD]
	100
	[TBD]

	
	
	
	
	
	
	
	
	
	[TBD]
	23
	[TBD]
	23

	4
	6
	23
	15
	23
	25
	23
	50
	23
	75
	23
	100
	23

	5
	6
	23
	15
	23
	25
	23
	50
	[TBD]
	-
	-
	-
	-

	
	
	
	
	
	
	
	[TBD]
	23
	
	
	
	

	6
	-
	-
	-
	-
	25
	[TBD]
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	[TBD]
	23
	
	
	
	
	
	

	7
	-
	-
	-
	-
	25
	23
	50
	23
	75
	[TBD]
	100
	[TBD]

	
	
	
	
	
	
	
	
	
	[TBD]
	23
	[TBD]
	23

	8
	6
	23
	15
	23
	25
	23
	50
	[TBD]
	-
	-
	-
	-

	
	
	
	
	
	
	
	[TBD]
	23
	
	
	
	

	9
	-
	-
	-
	-
	25
	23
	50
	23
	[50]
	23
	[50]
	23

	
	
	
	
	
	
	
	
	
	75
	[TBD]
	100
	[TBD]

	10
	-
	-
	-
	-
	25
	23
	50
	23
	75
	23
	100
	23

	11
	-
	-
	-
	-
	25
	23
	50
	[TBD]
	75
	[TBD]
	100
	[TBD]

	
	
	
	
	
	
	
	[TBD]
	23
	[TBD]
	23
	[TBD]
	23

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

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

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

	…
	
	
	
	
	
	
	
	
	
	
	
	

	33
	-
	-
	-
	-
	25
	23
	50
	23
	75
	23
	100
	23

	34
	-
	-
	-
	-
	25
	23
	50
	23
	75
	23
	-
	-

	35
	6
	23
	15
	23
	25
	23
	50
	23
	75
	23
	100
	23

	36
	6
	23
	15
	23
	25
	23
	50
	23
	75
	23
	100
	23

	37
	-
	-
	-
	-
	25
	23
	50
	23
	75
	23
	100
	23

	38
	-
	-
	-
	-
	25
	23
	50
	23
	-
	-
	-
	-

	39
	6
	23
	15
	23
	25
	23
	50
	23
	75
	23
	100
	23


7.3.2
Maximum Sensitivity Reduction (MSR)


Void
