3GPP TSG-RAN4 Meeting #67                       R4-132654
Fukuoka, Japan, 20-24 May, 2013
Agenda Item:
5.1
Source:
CMCC
Title:
Further analysis on band 39 and band 3 UE-UE coexistence requirements
Document for:
Approval
1 Background
In RAN4#66bis, band 39 and band 3 UE-UE coexistence issue was discussed, but no consensus achieved. Two candidate solutions were proposed during the offline discussion.
· Option 1: reusing band 1&33/39 UE-UE coexistence requirements
· 1805-1855MHz: -40dBm/MHz

· 1855-1875MHz: -15.5dBm/5MHz

· 1875-1880MHz: +1.6dBm/5MHz

· Option 2: introducing a 5MHz frequency offset to apply the requirements for different regulatory status

· 1875-1880MHz: 

· general UEM requirement is applied in case of the EUTRA channel frequency is starting from 1880MHz

· -15.5dBm/5MHz requirement is applied in case of the ETURA channel frequency is starting from 1885MHz

· 1855-1875MHz: -15.5dBm/5MHz

· 1875-1880MHz: +1.6dBm/5MHz

This contribution further evaluates the two options and gives the proposed coexistence requirements. 

2 Spectrum review
Region 1

1900-1920MHz is allocated to IMT as band 33 in region 1. 1880-1900MHz is widespread and used by DECT (Digital Enhanced Cordless Telecommunications) in Europe. This DECT spectrum is unlicensed and technology exclusive. There is no band 39 and band 3 UE-UE coexistence requirement in region 1. Furthermore, there is also no clear public information in hand to indicate that region 1 will introduce band 39 in the near future. 

Region 2
Band 2 (1850-1910/1920-1990MHz) or band 25 (1850-1915/1920-1995MHz) is used in North America and many countries in South America of region 2. Some countries like Brazil, French Guiana, Guadeloupe and Martinique use band 3 (1710-1785/1805-1880MHz), but no country uses band 39 in the same time. There is no band 39 and band 3 UE-UE coexistence requirement in region 2. Furthermore, there is also no clear public information in hand to indicate that region 2 will introduce band 39 in the near future. 

Region 3
As stated in [1], band 39 is major TD-LTE operating band in China and operator had already deployed over 10,000 base stations on 1880-1900MHz. The related regulatory requirements for band 3 base stations to protect band 39 base stations are given in [2].

There is no public information in hand to indicate that countries other than China in Region 3 are using both band 39 and band 3. The general spectrum status of region 3 can be found in the annex. Some countries used 1.8GHz band for TDD services and band 3 for FDD, however, there is no clear information that those countries will introduce band 39 in the near future.

· Japan: 
· 1884.5-1918.4MHz is used by PHS and there is no clear information to introduce band 39 in the near future
· 1755-1785/1850-1880MHz is used by UTRA and EUTRA.
· India:

· 1880-1900MHz is used by low power DECT
· 1900-1910MHz is planed to be used by microcellular TDD services

· 1710-1785/1805-1880MHz is used by GSM
Observation 1: No other country except has used both band 39 and band 3 according to the available spectrum survey information in hand. Some country may have the deployment scenario in the future but there is no clear plan about it. 
3 Measurement results
In addition to [1], we did some tests to evaluate the appropriate coexistence requirements to apply for different potential deployment scenarios. The interferer EUTRA carrier is placed in both 1880-1900MHz (scenario 1) and 1895-1905MHz (scenario 2) frequency range to verify which deployment scenario is the bottleneck. 
Table 1 Test configurations

	Maximum output power
	23dBm

	Channel bandwidth
	20MHz

	Working frequencies
	1880-1900MHz/1885-1905MHz

	Transmission resource block
	100RBs and 1RB (left side)


The detail test configurations are given in table 1. The assumed coexistence requirements to be further evaluated for two deployment scenarios are as follows.
· Assumed requirements for deployment scenario 1 (DUT is in 1880-1900MHz): 

· 1805-1855MHz: -40dBm/MHz

· 1855-1875MHz: -15.5dBm/5MHz

· 1875-1880MHz: general UEM requirements

· Assumed requirements for deployment scenario 2 (DUT is in 1885-1905MHz): 

· 1805-1855MHz: -40dBm/MHz

· 1855-1875MHz: -15.5dBm/5MHz

· 1875-1880MHz: -15.5dBm/5MHz

Table 2 Test results

	DUT frequency range & RB
	100RB
	1RB

	
	1880-1900MHz
	1885-1905MHz
	1880-1900MHz
	1885-1905MHz

	1805-1855MHz
	-39.77dBm/MHz
	-43.33dBm/MHz
	-40.2dBm/MHz
	-42dBm/MHz

	1855-1875MHz
	-17.7dBm/5MHz
	-19.95dBm/5MHz
	-21.94dBm/5MHz
	-24.76dBm/5MHz

	1875-1880MHz
	-14.61dBm/5MHz
	-16.9dBm/5MHz
	-13.3dBm/5MHz
	-19.9dBm/5MHz


According to test results illustrated in table 2, we can get the following observations:
· 1805-1855MHz: it’s easier for scenario 2 to satisfy -40dBm/MHz requirement than scenario 1 because of 5MHz additional frequency offset;

· 1855-1875MHz: it’s easier for scenario 2 to satisfy -15.5dBm/5MHz requirement than scenario 1 because of 5MHz additional frequency offset;

· 1875-1880MHz: since the filter rejection is quite small in the frequency range of 1875-1880MHz according to [1], the main impact on the unwanted emissions in 1875-1880MHz frequency range is the maximum allocated uplink resource block number. If the UE can satisfy the -15.5dBm/5MHz requirement in 1855-1875MHz for scenario 1, it can also satisfy the -15.5dBm/5MHz requirement in 1875-1880MHz for scenario 2.
Observation 2: if the UE can satisfy the coexistence requirements defined for deployment scenario 1, it can also satisfy the requirements defined for scenario 2.

4 Conclusions
This contribution further analyzes the band 39 and band 3 UE-UE coexistence requirements. According to the analysis, we can get the following observations.

· Observation 1: No other country except has used both band 39 and band 3 according to the available spectrum survey information in hand. Some country may have the deployment scenario in the future but there is no clear plan about it. 

· Observation 2: if the UE can satisfy the coexistence requirements defined for deployment scenario 1, it can also satisfy the requirements defined for scenario 2.

Therefore, we propose to define band 39 and band 3 UE-UE requirements as follows. The corresponding CR is given in [3]. 
	39
	E-UTRA Band 22, 34, 40, 41, 42, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1805
	
	1855
	-40
	1
	15,26,31,32

	
	Frequency range
	1855
	
	1875
	-15.5
	5
	15,26,31,32

	NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 31: 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 1887.5 - 1889.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1890 - 1898 MHz. This requirement is applicable without any other uplink transmission bandwidth restriction for channel bandwidths within the range 1880 - 1920 MHz.
NOTE 32: If a restricted block of 5 MHz or greater is used in band 39, this requirement is still applicable with the test configuration in NOTE 31. 
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6 Annex: General spectrum status of region 3
	COUNTRY
	BAND
	TDD or FDD
	E-UTRA Band
	ALLOCATED FRQEUENCIES (MHz)

	
	
	
	
	FDD Uplink
	FDD Downlink 
	Unpaired

	India
	1800 MHz
	FDD
	3
	1710 - 1785
	1805 - 1880
	　

	India
	1800 MHz
	TDD
	　
	　
	　
	1880 - 1900

	India
	1900 MHz
	TDD
	　
	　
	　
	1900-1910

	India
	2 GHz
	FDD
	1
	1959-1979 + 1939-1940(H. Pradesh, Bihar, Pubjab and Jammu & Kashmir) or 1928-1933 (W.Bengal)
	2149-2169 + 2125-2130(H. Pradesh, Bihar, Pubjab and Jammu & Kashmir) or 2118-2123 (W.Bengal)
	0

	India
	2.3 GHz
	TDD
	40
	　
	　
	varies by region

	India
	850 MHz
	FDD
	5
	824 - 844
	869 - 889
	　

	India
	900 MHz
	FDD
	8
	890 - 915
	935 - 960
	　

	India
	900 MHz
	FDD
	8
	890-895
	935-940
	　

	Japan
	1500 MHz
	FDD
	11
	1427.9-1437.9
	1475.9-1485.9
	　

	Japan
	1800 MHz
	FDD
	3
	1754.9–1764.9; 1769.9–1784.9
	1849.9–1859.9; 1864.9–1879.9
	　

	Japan
	2 GHz
	FDD
	1
	1925 - 1980 
	2115 - 2170 
	　

	Japan
	2.6 GHz
	FDD
	7
	　
	　
	2545–2575; 2595–2625

	Japan
	2 GHz
	TDD
	　
	　
	　
	1884.5-1918.4

	Japan
	2.6 GHz
	TDD
	41
	　
	　
	2575-2595

	Japan
	700 MHz
	FDD
	　
	718-748
	773-803
	　

	Japan
	850 MHz
	FDD
	5
	815-830
	860-875
	　

	Japan
	850 MHz
	FDD
	5
	898–901; 915–925
	843–846; 860–870
	　

	Japan
	850 MHz
	FDD
	5
	830-845
	875-890
	　

	Japan
	900 MHz
	FDD
	8
	890-903
	935-947
	　

	Bangladesh
	1800 MHz
	FDD
	3
	1710-1785
	1805-1880
	　

	Bangladesh
	1900 MHz
	FDD
	2
	1890-1910
	1970-1990
	　

	Bangladesh
	2.3 GHz
	TDD
	40
	　
	　
	2330-2400

	Bangladesh
	2.6 GHz
	TDD
	38
	　
	　
	2585-2620

	Bangladesh
	450 MHz
	FDD
	　
	450-455
	460-465
	　

	Bangladesh
	850 MHz
	FDD
	5
	825-845
	870-890
	　

	Bangladesh
	900 MHz
	FDD
	8
	880-915
	925-960
	　

	Indonesia
	1800 MHz
	FDD
	3
	1710-1785 
	1805-1880
	　

	Indonesia
	1900 MHz
	FDD
	2
	1903.125-1910
	1983.125-1990
	0

	Indonesia
	2 GHz
	FDD
	1
	1920-1960 
	2110-2150 
	0

	Indonesia
	2.3 GHz
	TDD
	40
	　
	　
	2300-2390

	Indonesia
	450 MHz
	FDD
	　
	450-457.5
	460-467.5
	0

	Indonesia
	850 MHz
	FDD
	5
	824.265-844.515
	869.265-889.515
	0

	Indonesia
	900 MHz
	FDD
	8
	890-915 
	935-960 
	　

	Kasakhstan
	900 MHz
	FDD
	8
	0
	0
	　

	Malaysia
	1800 MHz
	FDD
	3
	1710-1785
	1805-1880
	　

	Malaysia
	2 GHz
	FDD
	1
	1920-1980
	2110-2170
	　

	Malaysia
	2 GHz
	TDD
	33
	0
	0
	1915-1920

	Malaysia
	2 GHz
	TDD
	34
	0
	0
	2010-2015; 2020-2025

	Malaysia
	450 MHz
	FDD
	　
	452-456.475
	462-466.475
	　

	Malaysia
	900 MHz
	FDD
	8
	880-890
	925-935
	　

	Malaysia
	900 MHz
	FDD
	8
	890-915
	935-960
	　

	Sri Lanka
	1800 MHz
	FDD
	3
	1710-1738.5; 1740-1747.5; 1755-1762.5; 1775-1780
	1805-1833.5; 1835-1842.5; 1850-1857.5; 1870-1875
	　

	Sri Lanka
	1800 MHz
	FDD
	3
	1738.5-1740; 1747.5-1755; 1762.5-1775; 1780-1785
	1833.5-1835; 1842.5-1850; 1857.5-1870; 1875-1880
	　

	Sri Lanka
	2 GHz
	FDD
	1
	1960-1970
	2150-2160
	　

	Sri Lanka
	2 GHz
	FDD
	1
	1920-1960; 1970-1980
	2110-2150; 2160-2170
	0

	Sri Lanka
	2 GHz
	TDD
	33
	1900-1905
	　
	　

	Sri Lanka
	2 GHz
	TDD
	33
	1905-1920
	0
	0

	Sri Lanka
	850 MHz
	FDD
	5
	824-833
	869-878
	0

	Sri Lanka
	900 MHz
	FDD
	8
	885-890
	930-935
	　

	Sri Lanka
	900 MHz
	FDD
	8
	890-915
	935-960
	　

	Sri Lanka
	900 MHz
	FDD
	8
	880-885/925-930
	880-885/925-930
	　

	Singapore
	1800 MHz
	FDD
	3
	1710-1730
	1805-1825
	　

	Singapore
	1800 MHz
	FDD
	3
	1730-1735
	1825-1830
	　

	Singapore
	1800 MHz
	FDD
	3
	1735-1775
	1830-1880
	　

	Singapore
	2 GHz
	FDD
	1
	1964.9-1979.7
	2154.9-2169.7
	　

	Singapore
	2 GHz
	FDD
	1
	1920.3-1964.9
	2110.3-2154.9
	0

	Singapore
	2 GHz
	TDD
	33
	　
	　
	1899.9-1904.9

	Singapore
	2 GHz
	TDD
	34
	　
	　
	2010-2025

	Singapore
	2 GHz
	TDD
	33
	0
	0
	1904.9-1919.9

	Singapore
	2.3 GHz
	TDD
	40
	0
	0
	　

	Singapore
	2.6 GHz
	TDD
	38
	0
	0
	　

	Singapore
	900 MHz
	FDD
	8
	890-915
	935-960
	　

	Singapore
	900 MHz
	FDD
	8
	880-890
	925-935
	　

	Philippines
	1800 MHz
	FDD
	3
	1720-1785
	1815-1880
	　

	Philippines
	1800 MHz
	FDD
	3
	1710-1720
	1805-1815
	　

	Philippines
	2 GHz
	FDD
	1
	1920-1980
	2110-2170
	0

	Philippines
	2 GHz
	TDD
	34
	0
	0
	2010- 2025

	Philippines
	3.5 GHz
	FDD
	22
	0
	0
	0

	Philippines
	850 MHz
	FDD
	5
	1900-1910/ 1980-1990
	　
	　

	Philippines
	850 MHz
	FDD
	5
	　
	　
	0

	Philippines
	850 MHz
	FDD
	5
	825-845
	870-890
	　

	Philippines
	850 MHz
	FDD
	5
	806-824
	851-869
	　

	Philippines
	900 MHz
	FDD
	8
	890-915
	935-960
	　

	Philippines
	900 MHz
	FDD
	8
	835-845
	880-890
	　

	New Zealand
	1800 MHz
	FDD
	3
	1710 - 1785
	1805 - 1880
	　

	New Zealand
	2 GHz
	FDD
	1
	1920-1980
	2110-2170
	0

	New Zealand
	2 GHz
	TDD
	34
	0
	0
	2010-2015

	New Zealand
	2 GHz
	TDD
	34
	2025 - 2110
	2025 - 2110
	2025 - 2110

	New Zealand
	3.5 GHz
	FDD
	22
	3410-3487
	3510-3587
	　

	New Zealand
	850 MHz
	FDD
	5
	825.015-845
	870.015-890
	　

	New Zealand
	900 MHz
	FDD
	8
	890 - 915
	939 - 960
	　

	Australia
	1800 MHz
	FDD
	3
	1710-1885
	1805-1880
	　

	Australia
	2 GHz
	FDD
	1
	1920-1980
	2110-2170
	0

	Australia
	2 GHz
	TDD
	33
	0
	0
	1900-1920

	Australia
	2.3 GHz
	TDD
	40
	　
	　
	2302-2400

	Australia
	3.5 GHz
	TDD
	42
	3425-3492.5; 3542.5-3563.5
	3425-3492.5; 3542.5-3563.5
	　

	Australia
	850 MHz
	FDD
	5
	825 - 835
	870 - 880
	　

	Australia
	850 MHz
	FDD
	5
	835-845
	880-890
	0

	Australia
	900 MHz
	FDD
	8
	890-915
	935-960
	　























































































































