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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is a technical report for the work item of introduction of 1447-1467MHz Band for TD-LTE in China, which was approved at TSG RAN#68. The objective of this work item is to specify technical requirements for deploying LTE TDD operation in the new band.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 30.007: “Guideline on WI/SI for new Operating Bands”
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

4
Background

4.1
Work item objective

The objective of the present work item is to specify technical requirements for deploying LTE TDD operation in1447-1467MHz in China. It is composed of the following work tasks:

a)
Core RF requirements for RAN4 specifications taking into account Chinese regulations
Table 4.1-1: Use of E-UTRA channel bandwidth combinations in the table below: 
	E-UTRA band / Channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	[TBD]
	
	
	Yes
	Yes
	 Yes
	 Yes


b)
Performance requirements for RAN4 specifications

c)
Conformance testing in RAN5 specifications (to follow)

5
Band plan allocation and regulatory background
The 1447~1467MHz band was public issued in February 2015 by ministry of industry and information technology of China. And the frequency spectrum issued around 1.4GHz in China is represented in the figure below.
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Figure 5-1: Frequency band around1.4 GHz in China
*Note:
UAVs (Unmanned Aerial Vehicles) deployed in urban areas, the frequency band below 1442MHz should be used. 

●
1400~1427 MHz: earth exploration-satellite service
●
1427-1429 MHz: space operation
●
1430~1446 MHz: new issued for UAVs used as downlink telemetry and information transmission link

●
1447~1467 MHz: new issued for radio government networks
●
1467~1492 MHz: broadcasting-satellite service 
The RF requirements for 1447~1467 MHz band including unwanted emission limits for protection of other bands can be found from the following website link. And some requirements for this band are specified as follows.
http://wgj.miit.gov.cn/n11293472/n11295310/n11297382/n14171129/16492656.html
1)
The duplex mode is TDD.

2)
Channel bandwidth: 10MHz, 20MHz

3)
Rated output power: 46 dBm for BS and 23 dBm for UE
4)
Unwanted emission limits for protection of other bands
Table 5-1 General spurious emission requirements
	Frequency Range 
	Maximum Level
	Measurement bandwidth

	9kHz-150kHz 
	-36dBm 
	1kHz 

	150kHz-30MHz 
	-36dBm 
	10kHz 

	30MHz-1GHz 
	-36dBm 
	100kHz 

	Above 1GHz 
	-30dBm 
	1MHz 


Table 5-2 Unwanted emission requirements for protection 1472-1492 MHz band

	Frequency（MHz）
	1467.5
	1468.5
	1469.5
	1470.5
	1471.5
	1472-1492

	Maximum emission Level（dBm/MHz/carrier）
	-20
	-23
	-26
	-33
	-40
	-47


6
List of band specific issues for introduction of 1447-1467MHz Band
- General issues
-
Coexistence with 3GPP bands  
-
Coexistence with systems in adjacent spectrum

- E-UTRA issues
-
BS filter
-
UE reference sensitivity power level
-
Spurious emissions and UE coexistence
7
General issues

7.1
Coexistence with 3GPP bands 

For BS transmitter, the spurious emission requirements are -52dBm/MHz for co-existence with DL band and -49 dBm/MHz for co-existence with UL band. Assuming the emission in those spectrums after PA equals to the in-band spurious emission, which is -15 dBm/MHz, the required attenuation from BS filter is about 40 dB. For the new band the nearby 3GPP bands are Band 3 and Band 8. Considering the large frequency separation between 1.4GHz band and Band 8 or Band3, with appropriate filter design, BS coexistence with other 3GPP bands is not an issue. 

With the large frequency separations between the 1.4G band and Band 3 or 8 frequencies, UE can meet the standard -50 dBm/MHz requirement with normal implementations. UE coexistence with other 3GPP bands is not an issue.
7.2
Coexistence with systems in adjacent spectrum
The other system spectrum around 1.4GHz in China is represented in Figure 5-1 of the TR. Above the band, it is broadcasting-satellite service and below the band is downlink transmission for Unmanned Aerial Vehicles. As a regional regulatory activity, the coexistence study with systems in adjacent spectrum has been performed to conclude the regional regulatory requirements, which is shown in Table 5-2 of TR. Hence the coexistence with systems in adjacent spectrum is not the scope of this WI.
8
Study of E-UTRA specific issues
8.1
BS filter

Table 8.1-1 shows the required attenuation for the BS filter to achieve the coexistence. For coexistence with systems in adjacent spectrum, assuming that 5MHz guard band is used, the required attenuation is (47-15=) 32 dB. With the large frequency separations between the 1.4G band and Band 3 or 8 frequencies, we can consider the co-location case directly. The required attenuation is (98-25=) 73 dB.  

Table 8.1-1 General spurious emission requirements
	Item
	Frequency range
	Rejection

	
	1~1347MHz
	≥73dB

	
	1400~1430MHz
	≥50dB

	Coexistence with UAVs service
	1430~1442MHz
	≥32dB

	Coexistence with broadcasting-satellite service
	1472~1492MHz
	≥32dB

	Co-located with GSM
	1710~1880MHz
	≥73dB


A possible filter is shown in Figure 8.1-1, considering a 8 order cavity filter with 2800 un-loaded Q value, The BS TX filter is larger than 40 dB attenuation at 5 MH outside of the operating band and the insertion loss is around 2dB. The attenuation at other 3GPP bands is larger than 90 dB. All the filter characteristics shown are examples only and do not preclude other implementations.
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Figure 8.1-1: BS filter evaluation
8.2
UE reference sensitivity power level
The 1.4GHz band is a TDD band without simultaneous Rx/Tx hence no Rx/Tx isolation requirement is needed. The bandwidth is 20MHz and BW/F0 equals to 1.37% which will not bring difficulty for implementation. The reported insertion loss values from different filter vendors are shown in Table 8.2-1. The proposed reference sensitivity is shown in Table 8.2-2.

Table 8.2-1: IL values for
	
	Typ. IL (dB)
	ETC. IL (dB)

	Vendor 1
	1.2
	1.9

	Vendor 2
	1.6
	2.1


Table 8.2-2: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	45
	
	
	-100
	-97
	-95.2
	-94
	TDD


8.3
Spurious emissions and UE coexistence
The 1.4GHz band is targeted for China. Therefore we consider UE coexistence with the bands which have been deployed or are likely to be in the near future in China. These include bands 1, 3, 5, 8, 34, 39, 40, 41 42 and 44. In these cases the frequency separation is large enough for the 1.4GHz band UE to meet -50 dBm/MHz emission requirements.

Table 8.3-1: Spurious emissions and UE coexistence
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	1
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44, [45]
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	Frequency range
	1880
	
	1895
	-40
	1
	15,27

	
	Frequency range
	1895
	
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	
	1920
	+1.6
	5
	15, 26, 27

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	15

	3
	E-UTRA Band 1, 5, 7, 8, 20, 26, 27, 28, 31, 32, 33, 34, 38, 39, 41, 43, 44, [45]
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low 
	- 
	FDL_high
	-50
	1
	13

	
	E-UTRA Band 22, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	13

	5
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 23, 24, 25, 28, 29, 30, 31,  38, 40, 42, 43, [45]
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	8
	E-UTRA Band 1, 20, 28, 31, 32, 33, 34, 38, 39, 40, [45]
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 3
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA band 7
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 8
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 22, 41, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	23

	
	Frequency range
	860
	-
	890
	-40
	1
	15, 23

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 23

	34
	E-UTRA Band 1, 3, 7, 8, 11, 18, 19, 20, 21, 22, 26, 28, 31, 32, 33, 38,39, 40, 41, 42, 43, 44, [45]
	FDL_low 
	- 
	FDL_high
	-50
	1
	5

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	39
	E-UTRA Band 22, 34, 40, 41, 42, 44, [45]
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1805
	
	1855
	-40
	1
	32

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

	
	Frequency range
	1875
	
	1880
	-15.5
	5
	15,26,33

	40
	E-UTRA Band 1, 3, 5, 7, 8, 20, 22, 26, 27, 28, 31, 32, 33, 34, 38, 39, 41, 42, 43, 44 , [45]
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	41
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13 , 14, 17, 23, 24, 25, 26, 27, 28, 29, 30, 34, 39, 40, 42, 44, [45]
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	30

	
	Frequency range
	1839.9
	
	1879.9
	-50
	1
	30

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	8, 30

	42
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 20, 25, 26, 27, 28, 31, 32, 33, 34, 38, 40, 41, 44, [45]

	FDL_low 
	- 
	FDL_high
	-50
	1
	

	44
	E-UTRA Band 3, 5, 8, 34, 39, 41
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 40, 42, [45]
	FDL_low
	-
	FDL_high
	-50
	1
	2

	[45]
	E-UTRA Band 1, 3, 5, 8, 34, 39, 40, 41, 42.44
	FDL_low 
	-
	FDL_high
	-50
	1
	

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, [5] for the 2nd, 3rd, 4th [or 5th] harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

NOTE 3:
To meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 4:
N/A

NOTE 5:
For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 6:
N/A

NOTE 7:
Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 

NOTE 8:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 9:
N/A

NOTE 10:
N/A

NOTE 11:
Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD 

NOTE 12:
The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB 

NOTE 13:
This requirement applies for 5, 10, 15 and 20 MHz E-UTRA channel bandwidth allocated within 1744.9MHz and 1784.9MHz.
NOTE 14:
N/A

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 16:
N/A

NOTE 17:
N/A

NOTE 18:
N/A

NOTE 19:
Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.

NOTE 20:
N/A

NOTE 21:
This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.

NOTE 22:
This requirement is applicable for any channel bandwidths within the range 2570 - 2615 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2605.5 - 2607.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2597 - 2605 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
For carriers with channel bandwidth overlapping the frequency range 2615 - 2620 MHz the requirement applies with the maximum output power configured to +19 dBm in the IE P-Max.

NOTE 23:
This requirement is applicable only for the following cases:
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 902.5 MHz ≤ Fc <  907.5 MHz with an uplink transmission bandwidth less than or equal to 20 RB
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 907.5 MHz ≤ Fc ≤  912.5 MHz without any restriction on uplink transmission bandwidth.
- for carriers of 10 MHz channel bandwidth when carrier centre frequency (Fc) is Fc = 910 MHz with an uplink transmission bandwidth less than or equal to 32 RB with RBstart > 3.

NOTE 24:
As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 2nd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 25:
As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).

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 27:
This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.

NOTE 28:
N/A

NOTE 29:
N/A

NOTE 30:
This requirement applies when the E-UTRA carrier is confined within 2545-2575MHz or 2595-2645MHz and the channel bandwidth is 10 or 20 MHz

NOTE 31:
N/A

NOTE 32:
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. 

NOTE 33:
This requirement is only applicable for carriers with bandwidth confined within 1885-1920 MHz (requirement for carriers with at least 1RB confined within 1880 - 1885 MHz is not specified). This requirement applies 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 1892.5 - 1894.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1895 - 1903 MHz. 

NOTE 34:
This requirement is applicable for 5 and 10 MHz E-UTRA channel bandwidth allocated within 718-728MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart<48.

NOTE 35:
This requirement is applicable in the case of a 10 MHz E-UTRA carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.


9
Study of MSR specific issues

Void
10
Channel numbering for E-UTRA, MSR
For 1447-1467MHz Band the E-UTRA frequency band is defined as in Table 10-1. 

Table 10-1 E-UTRA frequency bands

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	[45]
	1447 MHz
	–
	1467 MHz
	1447 MHz
	–
	1467 MHz
	TDD


EARFCN for 1447-1467MHz Band is defined as in Table 10-2.

Table 10-2: EARFCN allocated for E-UTRA Band [45]

	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	[45]
	1447
	[46590]
	[46590–46789]
	1447
	[46590]
	[46590–46789]


11
Required changes to E-UTRA and MSR specifications
The required changes to the 3GPP specifications for the new band are summarised in a Table 11-1.

Table 11-1: Overview of 3GPP specifications with required changes

	3GPP specification
	Clause in TR 30.007 where the required changes are given
	Clause in the present document identifying additional changes

	TS 36.101
	8.2.1.1
	

	TS 36.104
	8.2.1.2
	

	TS 36.106
	8.2.1.3
	

	TS 36.113
	8.2.1.4
	

	TS 36.124
	8.2.1.5
	

	TS 36.133
	8.2.1.6
	

	TS 36.141
	8.2.1.7
	

	TS 36.143
	8.2.1.8
	

	TS 36.307
	8.2.1.9
	

	TS 25.101
	8.2.2.1
	

	TS 25.104
	8.2.2.3
	

	TS 25.106
	8.2.2.5
	

	TS 25.123
	8.2.2.7
	

	TS 25.133
	8.2.2.9
	

	TS 25.141
	8.2.2.10
	

	TS 25.143
	8.2.2.12
	

	TS 25.461
	8.2.2.15
	

	TS 25.466
	8.2.2.16
	

	TS 37.104
	8.2.3.1
	

	TS 37.113
	8.2.2.2
	

	TS 37.141
	8.2.2.3
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