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1
Introduction
In RAN#50bis, LTE UE maximum out put power was intensively discussed either in the meeting and the Ad Hoc session for LTE UE RF topics as reported in [1]. This contribution provides materials to get answers to some of the open issues discussed under this subject.

2
Discussion
In [1], the value of ΔTC which is the corner frequency width for the LTE UE transmitter property as specified in Table 6.2.2-1 in TS36.101 [2] was intensively discussed. Some valid observations and consequent questions were briefly summarized in slide #5 in [1]. The questions were:
(1) What is the value of ΔTC for the different bands 

(2) Do we need ΔTC for all bands?

(3) Is ΔTC seen only as reserve for temperature and manufacturing drift?

(4) Do we need ΔRC to cover issues that QUALCOMM highlighted in R4-091320

· Do we need to define the equivalent for the receiver as well?

· CR Band edge sensitivity relaxation

(5) Can we have different requirements for ΔTC and Spectrum flatness?

· Spectrum flatness is used in EVM. There are different requirements for the edge part, should these be aligned? 

(6) Should ΔTC be consistent with EVM requirements for spectrum flatness

· Area of spectrum flatness relaxation can differ from ΔTC only few sub-carriers.
In order to settle some of the questions above, performance evaluation of duplex filters are made. Frequency bands used were for LTE Band 5 and LTE Band 6 (800MHz bands). Since the bands have relatively relaxed frequency arrangement in terms of the duplexer requirement than other tighter bands, it would give RF devices certain amount of margin. Table 1 shows typical and maximum ripple property in the pass band estimated for three sample products of the duplexer for Band 5 and Band 6. It can be seen that even for the extreme conditions, the maximum in-band ripple will be less than 1.2 dB which means no ΔTC would be necessary for this band. Since LTE Band 1 has better relative frequency arrangement than Band 5 or Band 6 in terms of this aspect, the same conclusion for Band 5 would be applicable for Band 1 as well.
Table 1
Maximum bass-band ripple of duplexers for Band 5 & 6 [800MHz bands] (Tentative estimation)
	Sample Product
	Product A
	Product B
	Product C
	Unit
	Remarks

	Typical
	0.5
	0.6
	0.5
	dB
	

	Max
	1.2
	1.2
	1.2
	dB
	For extreme condition


(1) Based on these estimations and observations, we would propose the following answers for the first two questions above.
(2) What is the value of ΔTC for the different bands 
For Band 1, 5, and 6: ΔTC = 0

(2) Do we need ΔTC for all bands?

Not necessarily for particular bands (Band 1, 5 and 6 at least).

Other frequency bands and rest of the questions would need further investigations and for further study.

3
Conclusion
Based on the performance evaluations of duplexers to be applied in LTE Band 5 or Band 6, it turns out that the transmitter corner frequency specified in TS36.101, ΔTC would not be needed for these particular bands and can be zero. It also envisaged that LTE Band 1 would not need non zero ΔTC either. Corresponding text proposal is for Table 6.2.2-1 in TS36.101 is attached in the annex.
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6.2.2
 UE Maximum Output Power
The following UE Power Classes define the maximum output power. The power is the broadband transmit power of the UE, i.e. the power in the channel bandwidth (clause 5.2) of the radio access mode. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.2-1: UE Power Class

	E-UTRA Band
	Class 1
(dBm)
	Tolerance

(dB)
	Class 2
(dBm)
	Tolerance

(dB)
	Class 3
(dBm)
	Tolerance

(dB)
	Corner 

frequency ΔTC

(MHz)
	Class 4

(dBm)
	Tolerance

(dB)

	1
	
	
	
	
	23
	(2
	0
	
	

	2
	
	
	
	
	23
	(2
	[3]
	
	

	3
	
	
	
	
	23
	(2
	[3]
	
	

	4
	
	
	
	
	23
	(2
	[3]
	
	

	5
	
	
	
	
	23
	(2
	0
	
	

	6
	
	
	
	
	23
	(2
	0
	
	

	7
	
	
	
	
	23
	(2
	[3]
	
	

	8
	
	
	
	
	23
	(2
	[3]
	
	

	9
	
	
	
	
	23
	(2
	[3]
	
	

	10
	
	
	
	
	23
	(2
	[3]
	
	

	11
	
	
	
	
	23
	(2
	[3]
	
	

	12
	
	
	
	
	23
	(2
	[3]
	
	

	13
	
	
	
	
	23
	(2
	[3]
	
	

	14
	
	
	
	
	23
	(2
	[3]
	
	

	...
	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	(2
	[3]
	
	

	...
	
	
	
	
	
	
	
	
	

	33
	
	
	
	
	23
	(2
	[3]
	
	

	34
	
	
	
	
	23
	(2
	[3]
	
	

	35
	
	
	
	
	23
	(2
	[3]
	
	

	36
	
	
	
	
	23
	(2
	[3]
	
	

	37
	
	
	
	
	23
	(2
	[3]
	
	

	38
	
	
	
	
	23
	(2
	[3]
	
	

	39
	
	
	
	
	23
	(2
	[3]
	
	

	40
	
	
	
	
	23
	(2
	[3]
	
	

	Note 

1.
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support  5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS
2.
When a transmission configuration is confined within FUL_low and FUL_low + ΔTC or FUL_high – ΔTC and FUL_high, the maximum power accuracy is relaxed by reducing the lower limit by [1.5] dB.






























































































































































































Annex: Text Proposal for TS36.101 (V8.5.1)
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