3GPP TSG-RAN WG4 Meeting #51bis
R4-092578
Los Angels, CA, US, June 29- Jul. 2, 2009
Source:
Fujitsu, NTT DOCOMO, Panasonic, SOFTBANK MOBILE
Title:
Transmit power at corner frequencies in 1.5GHz band
Agenda item:
7.4
Document for:
Discussion and approval
Introduction
At RAN4#50 meeting, concept of delta Tc, which allows lower transmit power at corner frequencies in each band, was introduced [1] and captured as a parameter “Corner frequency ΔTC” in Table 6.2.2-1 in TS36.101 [2]. Further analysis was made on each frequency band in [3] and only certain frequency bands would have non-zero ΔTC. Afterwards the table in TS36.101 was revised as agreed in [4] so as to simplify and complete the requirements [5]. This document proposes the maximum UE output power for LTE 1.5GHz band [6] based on the technical analysis in [3].

1. Relative duplex distance
In [3] , thorough analysis was made considering typical implementation of transmit filters in UEs and the ratio of the duplex gap to the centre frequency of the gap was introduced as a figure of merit to decide whether the frequency band in question needs non-zero ΔTC. The parameter is called as the relative duplex distance (hereinafter Rdd) and expressed in percentile (Fig. 1). It was also proposed in case Rdd is smaller than 1.75%, non-zero ΔTC is applied to the frequency band since a certain amount of filter loss is expected at the corner frequencies of the band. The proposed measure seems a reasonable criteria to decide applicability of non-zero ΔTC considering the typical filter design and UE implementations. (It is also worthwhile to note that additional consideration on co-existing requirements resulted in non zero ΔTC for band 7 [3].)
[image: image2.wmf]Fig.1 Relative duplex distance
2. Rdds for LTE bands

As done in [3] , evaluation of Rdd for each LTE bands are reiterated and summarized in Table 2. The last two additional rows represent Rdds for LTE 1.5GHz band for which frequency arrangement is proposed in [7] as in Table 1.

It can be seen that the Rdd values for LTE 1.5GHz band are greater than 1.75% which means these bands have relatively relaxed conditions in terms of filter losses and would not need non-zero ΔTC as a consequence. Based on this analysis, it is proposed to set ΔTC value to zero for the revised band 11 and band [21] and not to apply the second note in Table 6.2.2-1 in TS36.101 (V9.0.0) [5] accordingly. Corresponding text proposals for TS36.101 (V9.0.0) [5] and Extended UMTS/LTE 1500 TR are attached in Annex.
Table 1 Proposed frequency arrangement for LTE 1.5GHz band [7]
	#
	Frequency band
	UL
	DL

	1
	Band XI/11 [revised]
	1427.9 - 1447.9 MHz
	1475.9 - 1495.9 MHz

	2
	Band [XXI]/[21] [New band]
	1447.9 - 1462.9 MHz
	1495.9 - 1510.9 MHz


Table 2 Relative duplex distance
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3. Conclusion

Based on the analysis on the relative duplex distance for LTE 1.5GHz band, it is proposed to apply zero ΔTC for the band which results in no relaxation of the UE output power at its corner frequency ranges.
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ANNEX: Proposed changes to TS36.101
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 5.6) 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

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	1
	
	
	
	
	23
	±2
	
	

	2
	
	
	
	
	23
	±22
	
	

	3
	
	
	
	
	23
	±22
	
	

	4
	
	
	
	
	23
	±2
	
	

	5
	
	
	
	
	23
	±2
	
	

	6
	
	
	
	
	23
	±2
	
	

	7
	
	
	
	
	23
	±22
	
	

	8
	
	
	
	
	23
	±22
	
	

	9
	
	
	
	
	23
	±2
	
	

	10
	
	
	
	
	23
	±2
	
	

	11
	
	
	
	
	23
	±2, 3
	
	

	12
	
	
	
	
	23
	±22
	
	

	13
	
	
	
	
	23
	±2
	
	

	14
	
	
	
	
	23
	±2
	
	

	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	±2
	
	

	18
	
	
	
	
	23
	±2
	
	

	19
	
	
	
	
	23
	±2
	
	

	[21]
	
	
	
	
	23
	±2 3
	
	

	…
	
	
	
	
	
	
	
	

	33
	
	
	
	
	23
	±2
	
	

	34
	
	
	
	
	23
	±2
	
	

	35
	
	
	
	
	23
	±2
	
	

	36
	
	
	
	
	23
	±2
	
	

	37
	
	
	
	
	23
	±2
	
	

	38
	
	
	
	
	23
	±2
	
	

	39
	
	
	
	
	23
	±2
	
	

	40
	
	
	
	
	23
	±2
	
	

	
	
	
	
	
	
	
	
	

	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
Note 2:      For transmission configurations (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 
Note 3: For the UE which supports both Band 11 and Band [21] operating frequencies with single duplexer, the tolerance allowed is FFS.



ANNEX: Proposed changes to Extended UMTS/LTE 1500 TR

6.4.1
Maximum Output Power

Based on the analysis on the relative duplex distance for LTE 1.5GHz band, zero ΔTC should be applied for the revised Band [11] and Band [21] which results in no relaxation of the UE output power at its corner frequency ranges. For the UE which supports both Band 11 and Band [21] operating frequencies with single duplexer, applicability of non-zero ΔTC is FFS.
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Rdd = f g / fc
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