3GPP TSG-RAN4 Meeting #64                       R4-124328
Qingdao, China, 13th -17th Aug, 2012
Agenda Item:
4.2.1
Source: 
CMCC
Title: 
Band 1 and Band 34/33/39 UE-UE coexistence

Document for:
Discusssion and decision
1 Background
[image: image1.png]m1 m2 m3 m4
freq=1.880GHz freq=1.890GHz freq=1.920GHz  |freq=1.980GHz
dB(S(2,1))=-35.581|/dB(S(2,1))=-12.519|dB(S(2,1))=-1.488|dB(S(2,1))=-1.344]
m3 m4 o
° m5
4 m freq=2.010GHz
6 dB(S(2,1))=-4.788
20
mé
m freq=2.025GHz
dB(S(2,1))=-20.466
50
BT L B B T e B
1.80 185 1.90 195 2.00 205 210

freq, GHz



Band 1 and Band 33&34 are allocated in ITU Region 1. Band 1 and Band 39&34 are allocated in some countries of Region 3. Proper UE-UE coexistence requirements should be defined to ensure good system performance and user experience when FDD and TDD systems are working in adjacent frequencies. 

RAN4 had discussed Band 1 and Band 34/33/39 UE-UE coexistence issues for a long time [1-3]. For Band 1 and Band 33/39 coexistence issue, it’s reasonable to reuse the outcome of Band 7 and Band 38 UE-UE coexistence studies because the situation is quite similar. For Band 1 and Band 34 coexistence issue, the requirement of -50dBm/MHz is mandatory in Japan and China which need to be considered carefully. In this paper, we give more measurement results to further evaluate the coexistence issues and provide our recommendations to finish related specifications.

2 Measurement results
We first look at the UE-UE coexistence issue from filter performance perspective. Both SAW filter and FBAR filter are considered to get more comprehensive data. 

The performance of a typical SAW duplexer is given in Figure 1 and Figure 2. The insertion loss is 1.6dB. The attenuation at 2010MHz is 4.8dB (25°C) or 6.8dB (75°C) and attenuation at 1890MHz is 12.5dB (25°C) or 8.5dB (75°C).
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Figure 1 Measurement results of typical Band 1 duplexer (25°C)
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Figure 2 Measurement results of typical Band 1 duplexer (75°C)
The performance of a typical commercial FBAR duplexer is given in Figure 3 (Data Sheet - ACMD-7602, Miniature UMTS Band I Duplexer Data Sheet). The attenuation at 2010MHz is exceeding 15dB including temperature variations, which would be sufficient to achieve -50dBm/MHz coexistence requirement. Furthermore, the penalty of insertion loss is less than 1.5dB (maximum value) for normal condition and 1.6dB (maximum value) for extreme condition.
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Figure 3 Commercial Band 1 FBAR duplexer data sheet
Then, we measured a real Band 1 LTE terminal to get more realistic performance data. The measurement results can be found in Figure 4 to Figure 7 and the test configurations are listed in table 1. 
Table 1 Test configuration

	Maximum output power
	23dBm

	Channel bandwidth
	20MHz

	Transmission resource block
	100RBs and 1RB

	Filter type
	SAW

	Location of signal
	In problematic location, e.g. the signal is configured to work in 1920-1940MHz when test the out-of-band emissions in 1880-1920MHz
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Figure 4 UE1 OOB emissions on 1880-1920MHz (25C, 1920-1940MHz, 100RBs&1RB)
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Figure 5 UE2 OOB emissions on 1880-1920MHz (25C, 1920-1940MHz, 100RBs&1RB)

[image: image6.png]#fvg

Log

dB/

T

=
(L]

B

Start 1.956 008 GHz
#Res BH 1 MHz

Stop 2.825 800 GHz

Start 1.980 000 GHz
#Res BH 1 MHz

Stop 2.825 000 GHz

Marker  Trace
1 ay
2 @
3 @

Type
Fraq
Fraq
Freq

K s
1.953 125 GHz
2,010 880 GHz
2.625 B0 GHz

Anplitude
-37.45 dBn
-53.83 dBn
-62.76 dBm

1
2
3

Marker  Trace

as
@
@

Type
Fraq
Freq
Frea

¥ s
1.981 875 GHz
2,616 800 GHz
2,625 668 GHz

Anplitude
46,11 dBn
-68.66 dBn
-66.75 dBn





Figure 6 UE1 OOB emissions on 2010-2025MHz (25C, 1960-1980MHz, 100RBs&1RB)
[image: image7.png]Frig B [Rvg == i N s |
i i l o [ T ]
B | 5 I T [
i \ | e —
P R
" A‘J_)WL [ Il
R ; SR -
| I T
| | I [ = =
I I | | [ |
Start 1.950 80 GHz Stop 2.030 08 GHz [Start 1.950 60 GHz Stop 2.830 80 GHz
#Res BH 1 MHz +Res BH 1 MHz
Marker  Trace Tipe ¥ s TS Marker  Trace Type ¥ s Anplitude
1 as Freq 2.010 68 GHz -47.72 dBn 1 @ Freg 2.818 00 Gz -52.17 dén
i 1y Freq 2.825 8@ GHz -51.58 dBm 2 @ Freq 2.825 88 GHz ~51.42 dBm





Figure 7 UE2 OOB emissions on 2010-2025MHz (25C, 1960-1980MHz, 100RBs&1RB)
Measurement results are shown in Table 2. It can be observed that 
· Terminal 1 can achieve good coexistence performance (SAW filter).

· The requirement of -40dBm/MHz from 1880MHz to 1895MHz for protection of Band 39 (similar to Band 7 and Band 38 UE-UE coexistence requirement for Rel-9) can also be achieved for both 100RBs and 1RB (SAW filter).
· The requirement of -50dBm/MHz at 2010MHz for protection of Band 34 can be achieved for both 100RBs and 1RB (SAW filter).

· Terminal 2 can not achieve some of coexistence requirements (SAW filter).

· The requirement of -40dBm/MHz at 1895MHz can not be satisfied for 100RBs and the maximum number of transmission resource block should be restricted.
· The requirement of -50dBm/MHz at 2010MHz can not be satisfied for 100RBs and the maximum number of transmission resource block should be restricted. 

Table 2 Measurement results

	Operating frequency
	Resourc Block
	Test frequency
	Emission leve
	Test frequency
	Emission leve

	
	
	Terminal 1
	Terminal 2

	1920-1940MHz
	100RBs
	1881.67MHz
	-62.76dBm/MHz
	1880MHz
	-51.14dBm/MHz

	
	
	1895MHz
	-54.78dBm/MHz
	1895MHz
	-39.97dBm/MHz

	
	
	1920MHz
	-16.11dBm/MHz
	-
	-

	
	1RB
	1881.67MHz
	-60.86dBm/MHz
	1880MHz
	-51.55dBm/MHz

	
	
	1912MHz
	-55.08dBm/MHz
	1895MHz
	-51.38dBm/MHz

	
	
	1920MHz
	6.76dBm/MHz
	-
	-

	1960-1980MHz
	100RBs
	2010MHz
	-53.83dBm/MHz
	2010MHz
	-47.72dBm/MHz

	
	
	2025MHz
	-62.76dBm/MHz
	2025MHz
	-51.58dBm/MHz

	
	1RB
	2016MHz
	-60.66dBm/MHz
	2010MHz
	-52.17dBm/MHz

	
	
	2025MHz
	-60.76dBm/MHz
	2025MHz
	-51.42dBm/MHz


Proposal 1: it is proposed keep -50dBm/MHz requirement for protection of Band 34

· For release 8, it is proposed to restrict the maximum transmission resource block to achieve the coexistence requirement. 
· For release 9, it is proposed to optimize PA and filter performance to achieve the requirement.

· For release 10, it is proposed to optimize PA and filter performance and define NS value to achieve the requirement.

Proposal 2: it is proposed to reuse Band 7 and Band 38 coexistence requirements for protection of Band 33/39.

	E-UTR A   Band
	Spurious emission 

	1
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Comment

	
	E-UTRA band 33
	1915  
	-
	1920
	+1.6
	5
	15, xx

	
	
	1900
	-
	1915
	-15.5
	5
	15, xx

	
	E-UTRA band 39
	1915
	-
	1920
	+1.6
	5
	15, xx

	
	
	1895  
	-
	1915
	-15.5
	5
	15, xx

	
	
	1880
	-
	1895
	-40
	1
	15, xx


NOTE 15:
These requirements also apply for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE xx: This requirement is applicable for an uplink transmission bandwidth less than or equal to [54] RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range TBD MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range TBD MHz. No other restrictions apply for carriers with bandwidths confined in TBD MHz.
3 Conclusion
In this paper, we provide more measurement results to further evaluate Band 1 and Band 34/33/39 UE-UE coexistence issues. Based on measurement results, we give our recommendations on related coexistence requirements which are proposed to be endorsed into specifications.
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