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1 Introduction

In last Nan Jing meeting, good progress was made for BS RF core requirements. The NB-IoT core part work has been finalized in RAN#72. In this contribution, we provide a draft CR on operating bands and channel arrangement for 37.141 Clause 4.4 and Clause 4.5.

2 Draft CR
<Start of the draft CR>

4.4
Operating bands and band categories

MSR requirements are applicable for band definitions and band numbering as defined in the specifications TS 45.005 [6], TS25.104 [3], TS 25.105 [4] and TS 36.104 [5]. For the purpose of defining the BS requirements, the operating bands are divided into three band categories as follows:

-
Band Category 1 (BC1): Bands for E-UTRA FDD and UTRA FDD operation. Bands in this category are also used for NB-IoT operation (all modes)
-
Band Category 2 (BC2): Bands for E-UTRA FDD, UTRA FDD and GSM/EDGE operation. Bands in this category are also used for NB-IoT operation (all modes)
-
Band Category 3 (BC3): Bands for E-UTRA TDD and UTRA TDD operation

NOTE:
For UTRA TDD, requirements in the present document cover the 1.28 Mcps UTRA TDD option.

The paired and unpaired bands for the three Band Categories are shown in Table 4.4-1 and 4.4-2, together with the corresponding E-UTRA, UTRA and GSM/EDGE band designations. In the present specification, the operating band of an MSR Base Stations is designated using the E-UTRA band number according to the tables.

Table 4.4-1: Paired bands in E-UTRA, UTRA and GSM/EDGE

	MSR and E‑UTRA Band number
	UTRA
Band number
	GSM/EDGE

Band designation
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	1
	I
	-
	1920 MHz 
	–
	1980 MHz 
	2110 MHz 
	–
	2170 MHz
	1

	2
	II
	PCS 1900
	1850 MHz 
	–
	1910 MHz
	1930 MHz 
	–
	1990 MHz
	2

	3
	III
	DCS 1800
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	2

	4
	IV
	-
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	1
(NOTE 3)

	5
	V
	GSM 850
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894 MHz
	2

	6
(NOTE 1)
	VI
	-
	830 MHz
	–
	840 MHz
	875 MHz 
	–
	885 MHz
	1
(NOTE 1)

	7
	VII
	-
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	1
(NOTE 3)

	8
	VIII
	E-GSM
	880 MHz
	–
	915 MHz
	925 MHz 
	–
	960 MHz
	2

	9
	IX
	-
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz 
	–
	1879.9 MHz
	1
(NOTE 3)

	10
	X
	-
	1710 MHz
	–
	1770 MHz
	2110 MHz 
	–
	2170 MHz
	1
(NOTE 3)

	11
	XI
	-
	1427.9 MHz 
	–
	1447.9 MHz
	1475.9 MHz 
	–
	1495.9 MHz
	1
(NOTE 3)

	12
	XII
	-
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	1

	13
	XIII
	-
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	1

	14
	XIV
	-
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	1
(NOTE 3)

	15
	XV
	-
	Reserved
	
	
	Reserved
	
	
	

	16
	XVI
	-
	Reserved
	
	
	Reserved
	
	
	

	17
	-
	-
	704 MHz 
	–
	716 MHz
	734 MHz
	–
	746 MHz
	1
(NOTE 4)

	18
	-
	-
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	1
(NOTE 2)

	19
	XIX
	-
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	1

	20
	XX
	-
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	1

	21
	XXI
	-
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	1
(NOTE 3)

	22
	XXII
	-
	3410 MHz
	–
	3490 MHz
	3510 MHz
	–
	3590 MHz
	1
(NOTE 3)

	23
	-
	-
	2000 MHz
	–
	2020 MHz
	2180 MHz
	–
	2200 MHz
	1
(NOTE 2)

	24
	-
	-
	1626.5 MHz
	–
	1660.5 MHz
	1525 MHz
	–
	1559 MHz
	1
(NOTE 2)

	25
	XXV
	-
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	1
(NOTE 3)

	26
	XXVI
	-
	814 MHz
	–
	849 MHz
	859 MHz 
	–
	894 MHz
	1

	27
	-
	-
	807 MHz 
	–
	824 MHz
	852 MHz
	–
	869 MHz
	1
(NOTE 2)

	28
	-
	-
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	1
(NOTE 4)

	29
	-
	-
	N/A
	717 MHz
	–
	728 MHz
	1

(NOTE 2,

NOTE 5)


	30
	-
	-
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	1
(NOTE 2)

	31
	-
	-
	452.5 MHz
	–
	457.5 MHz
	462.5 MHz
	–
	467.5 MHz
	1
(NOTE 2)

	32

(NOTE 5)
	XXXII (NOTE 6)
	-
	
	N/A
	
	1452 MHz
	–
	1496 MHz
	1
(NOTE 3)

	64
	-
	-
	
	
	
	Reserved
	

	65
	-
	-
	1920 MHz
	–
	2010 MHz
	2110 MHz
	–
	2200 MHz
	1 

(NOTE 2)

	66

(NOTE 7)
	-
	-
	1710 MHz
	-
	1780 MHz
	2110 MHz
	-
	2200 MHz
	1

(NOTE 2)

	67

(NOTE 5)
	-
	-
	N/A
	
	
	738 MHz
	–
	758 MHz
	1

(NOTE 2)

	68
	-
	-
	698 MHz
	-
	728 MHz
	753 MHz
	-
	783 MHz
	1

(NOTE 2)

	NOTE 1:
The band is for UTRA only.

NOTE 2:
The band is for E-UTRA only. 

NOTE 3:
The band is for E-UTRA and UTRA only.

NOTE 4:
The band is for E-UTRA and NB-IoT only.
NOTE 5:
Restricted to E-UTRA operation when carrier aggregation is configured. The downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell.

NOTE 6:
Restricted to UTRA operation when dual band is configured (e.g., DB-DC-HSDPA or dual band 4C-HSDPA). The down link frequency(ies) of this band are paired with the uplink frequenc(ies) of the other FDD band (external) of the dual band configuration.

NOTE 7:
The range 2180-2200 MHz of the DL operating band  is restricted to E-UTRA operation when carrier aggregation is configured.


NOTE:
For BS capable of multi-band operation, the supported operating bands may belong to different Band Categories.

Table 4.4-2: Unpaired bands in E-UTRA and UTRA

	MSR and E‑UTRA Band number
	UTRA Band number
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	33
	a)
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	3

	34
	a)
	2010 MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	3

	35
	b)
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	3

	36
	b)
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	3

	37
	c)
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	3

	38
	d)
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	3

	39
	f)
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	3

	40
	e)
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	3

	41
	 - 
	2496 MHz 
	–
	2690 MHz
	2496 MHz 
	–
	2690 MHz
	3

	42
	 -
	3400 MHz 
	–
	3600 MHz
	3400 MHz 
	–
	3600 MHz
	3

	43
	 -
	3600 MHz 
	–
	3800 MHz
	3600 MHz 
	–
	3800 MHz
	3

	44
	-
	703 MHz
	–
	803 MHz
	703 MHz
	–
	803 MHz
	3

	45
	-
	1447 MHz
	–
	1467 MHz
	1447 MHz
	–
	1467 MHz
	3


Table 4.4-3. Void
Table 4.4-4. Void
E-UTRA is designed to operate for the carrier aggregation bands defined in Tables 5.5-2, 5.5-3 and 5.5-4 of TS 36.104 [5]. The E-UTRA channel bandwidth BWChannel for a single carrier and the Aggregated Channel Bandwidth BWChannel_CA for E-UTRA carrier aggregation are specified in Section 5.6 of TS 36.104 [5].

4.4.1
Band category 1 aspects (BC1)

For each BC1 band, BC1 requirements for receiver and transmitter shall apply with a frequency offset Foffset, RAT from the lowest and highest carriers to the Base Station RF Bandwidth edges and sub-block edges (if any) as defined in Table 4.4.1-1. 

Table 4.4.1-1: Foffset, RAT for band category 1

	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel/2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel/2

	UTRA FDD
	2.5 MHz

	Standalone NB-IoT
	200 kHz


4.4.2
Band category 2 aspects (BC2)

For each BC2 band, BC2 requirements for receiver and transmitter shall apply with a frequency offset Foffset, RAT from the lowest and highest carriers to the Base Station RF Bandwidth edges and sub-block edges (if any) as defined in Table 4.4.2-1. 

Table 4.4.2-1: Foffset, RAT for band category 2

	RAT
	Foffset, RAT

	E-UTRA
	BWChannel/2 

	UTRA FDD
	2.5 MHz

	GSM/EDGE
	200 kHz

	Standalone NB-IoT
	200 kHz


4.4.3
Band category 3 aspects (BC3)

For each BC3 band, BC3 requirements for receiver and transmitter shall apply with a frequency offset Foffset, RAT from the lowest and highest carriers to the Base Station RF Bandwidth edges and sub-block edges (if any) as defined in Table 4.4.3-1. 

Table 4.4.3-1: Foffset, RAT for band category 3

	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel /2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel /2

	1.28 Mcps UTRA TDD
	1 MHz


4.5
Channel arrangement

4.5.1
Channel spacing

The GSM/EDGE carrier spacing is 200 kHz [6].

The nominal UTRA FDD channel spacing is 5 MHz. The nominal channel spacing is 1.6 MHz for the 1.28 Mcps UTRA TDD Option. These can be adjusted to optimise performance in a particular deployment scenario [3,4].

In E-UTRA the spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 

where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario [5].
The standalone NB-IoT carrier spacing is 200 kHz.
4.5.1A
CA Channel spacing

For intra-band contiguously aggregated carriers the channel spacing between adjacent component carriers shall be multiple of 300 kHz. 
The nominal channel spacing between two adjacent aggregated E-UTRA carriers is defined as follows:


[image: image1.wmf]3

.

0

6

.

0

1

.

0

 

 

spacing

channel

Nominal

)

2

(

)

1

(

)

2

(

)

1

(

ú

ú

û

ú

ê

ê

ë

ê

-

-

+

=

Channel

Channel

Channel

Channel

BW

BW

BW

BW


where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.

4.5.2
Channel raster

The GSM/EDGE channel raster is 200 kHz for all bands [6].

The UTRA FDD and TDD channel raster is 200 kHz for all bands, which means that the centre frequency must be an integer multiple of 200 kHz. In addition a number of additional centre frequencies are specified for UTRA FDD according to [3], which means that the centre frequencies for UTRA FDD channels are shifted 100 kHz relative to the general raster.

The E-UTRA channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple of 100 kHz [5].
NB-IoT channel raster is 100 kHz for all bands [5].
4.5.3
Carrier frequencies and numbering

The carrier frequencies and corresponding numbering is defined for each RAT in the respective specifications TS 36.104 [5] TS 25.104 [3], TS 25.105 [4] and TS 45.005 [6]. In the context of MSR, the frequency numbering scheme for each RAT will remain.

-
The E-UTRA carrier frequency numbering (EARFCN) is defined in subclause 5.7 of TS 36.104 [5].

-
The UTRA FDD carrier frequency numbering (UARFCN) is defined in subclause 5.4 of TS 25.104 [3]. 

-
The UTRA TDD carrier frequency numbering (UARFCN) is defined in subclause 5.4 of TS 25.105 [4]. 

-
The GSM/EDGE carrier frequency numbering (ARFCN) is defined subclause 2 of TS 45.005 [6].
- 
The NB-IoT carrier frequency numbering (EARFCN) is defined in subclause 5.7 of TS 36.104 [5].
NOTE:
The numbering schemes for UTRA FDD and TDD are not coordinated, while both are called UARFCN.

<Next changed section>
4.9


RF channels and test models 

4.9.1 
RF channels

Many tests in this TS are performed with the maximum Base Station RF Bandwidth located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BRFBW (bottom), MRFBW (middle) and TRFBW (top).

Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:

BRFBW: 
maximum Base Station RF Bandwidth located at the bottom of the supported frequency range in the operating band.

MRFBW: 
maximum Base Station RF Bandwidth located in the middle of the supported frequency range in the operating band. MRFBW may be shifted maximum 100 kHz towards lower frequencies to align carriers with the channel raster.
TRFBW: 
maximum Base Station RF Bandwidth located at the top of the supported frequency range in the operating band.

For the test of certain RF requirements the present specification refers to test procedures defined in the single-RAT specifications. In this case, the interpretation of the RF channels to be tested shall be according to the definitions in the corresponding single-RAT specifications.

For BS capable of dual-band operation, unless otherwise stated, the test shall be performed at BRFBW_T’RFBW and B’RFBW_TRFBW defined as following:

-
BRFBW_ T’RFBW: the Base Station RF Bandwidths located at the bottom of the supported frequency range in the lower operating band and at the highest possible simultaneous frequency position, within the Maximum Radio Bandwidth, in the upper operating band.
-
B’RFBW_TRFBW: the Base Station RF Bandwidths located at the top of the supported frequency range in the upper operating band and at the lowest possible simultaneous frequency position, within the Maximum Radio Bandwidth, in the lower operating band.
NOTE:
BRFBW_T’RFBW = B’RFBW_TRFBW = BRFBW_TRFBW when the declared Maximum Radio Bandwidth spans both operating bands. BRFBW_TRFBW means the Base Station RF Bandwidths are located at the bottom of the supported frequency range in the lower operating band and at the top of the supported frequency range in the upper operating band.
When a test is performed by a test laboratory, the position of BRFBW, MRFBW and TRFBW in each supported operating band, the position of BRFBW_T’RFBW and B’RFBW_TRFBW in the supported operating band combinations shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

4.9.2
Test models

a)
Unless otherwise stated, carriers within MSR test configurations used for transmitter tests shall be configured as follows:

-
UTRA FDD carriers shall be configured according to TM1 as defined in TS 25.141 [10] subclause 6.1.1.1.

-
UTRA TDD carriers shall be configured according to Table 6.1A as defined in TS 25.142 [12] subclause 6.2.4.1.2.

-
E-UTRA carriers shall be configured according to E-TM1 as defined in TS 36.141 [9] subclause 6.1.1.1. For BC3 CS3 BS testing, E-UTRA carriers shall be configured according to E-TM1_BC3CS3 defined in Annex E.

-
GSM carriers shall use GMSK modulation as defined in TS 51.021 [11] clause 6.2.2.
-
NB-IoT carriers shall be configured according to N-TM as defined in TS 36.141 [9] subclause 6.1.3 and 6.1.4.
b)
The configuration of the carriers in test configurations used for testing modulation quality and frequency error shall be as follows:

-
For the case that modulation accuracy is measured for UTRA FDD, the UTRA FDD carriers shall be configured according to the supported TM1, TM4 and if HS-PDSCH transmission using 16QAM is supported also TM5 as defined in TS 25.141 [10] subclause 6.1.1.1, 6.1.1.4 and 6.1.1.4A whilst any remaining carriers from other RAT(s) shall be configured according to a). 

-
For the case that modulation accuracy is measured for UTRA TDD, the UTRA TDD carriers shall be configured according to the supported modulation in Table 6.2A, Table 6.39A, Table 6.39B, Table 6.39C, Table 6.39D, Table 6.40A, Table 6.40B, Table 6.41A, Table 6.41B as defined in TS 25.142 [12] subclause 6.3.4, 6.8.1, 6.8.2 and 6.8.3 whilst any remaining carriers from other RAT(s) shall be configured according to a).

-
For the case that modulation accuracy is measured for E-UTRA, the E-UTRA carriers shall be configured according to the supported E-TM3.1, E-TM3.2, E-TM3.3 and E-TM2 as defined in TS 36.141 [9] subclause 6.1.1.4, 6.1.1.5, 6.1.1.6 and 6.1.1.3 whilst any remaining carriers from other RAT(s) shall be configured according to a). For BC3 CS3 BS testing, E-UTRA carriers shall be configured according to E-TM3.1_BC3CS3, E-TM3.2_BC3CS3, E-TM3.3_BC3CS3 and E-TM2_BC3CS3 defined in Annex E.

-
For the case that modulation accuracy is measured for GSM, the GSM carriers shall be configured for the supported modulation according to TS 51.021 [11] clause 6.2.2 whilst any remaining carriers from other RAT(s) shall be configured according to a).
For the test of certain RF requirements clause 5 refers to the test configurations as defined in the single-RAT specifications. In this case, the transmitter test signals and test models as defined within the referred test specification for the RF requirement shall be used.
<End of the draft CR>
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