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1
Introduction

The regulatory requirements for the XGP band in Japan (2545-2625 MHz), [1], were summarized in [2]. TD-LTE is proposed for use in the range 2545-2575 MHz. The applicability of Band 41 in this frequency range was discussed in RAN4#64 [3] concluding that certain changes were needed in the BS specifications while no modifications were needed for the UE requirements. CR’s to update TS36.104, 36.141, 37.104 and 37.141 were agreed in [4]-[7]. However, some modifications are still required on the BS side and certain regulatory requirements remain to be addressed. The UE SEM and UE-UE co-existence also need special attention. 
2
Discussion
The allowed bandwidths in the XGP band are: 2.5, 5, 10 and 20 MHz. The frequency range, 2545-2575 MHz, has been allocated to a single operator in Japan that plans to deploy 10 and 20 MHz TD-LTE.
2.1. 

On UE requirements
2.1.1
Unwanted emissions in spurious domain 

Unwanted emissions in spurious domain are specified in [1] and collected in Table 2.1.1-1
Table 2.1.1-1. UE Unwanted emissions in spurious domain [1]
	Frequency
	Allowed Value

	9kHz - 150kHz
	-13dBm/kHz

	150kHz – 30MHz
	-13dBm/10kHz

	30MHz – 1000MHz
	-13dBm/100kHz

	1000MHz – 2505MHz
	-13dBm/MHz

	2505MHz – 2530MHz
	-30dBm/MHz

	2530MHz – 2535MHz
	-25dBm/MHz

	2535MHz – 2630MHz
	-30dBm/MHz (Note 1)

	2630MHz – 2640MHz
	-20 – (F-2630)dBm/MHz (Note 2)

	2640MHz – 2655MHz
	-30dBm/MHz

	2655MHz -
	-13dBm/MHz


Note 1: The requirement is only applicable for frequency, which are more than or equal to 2.5 X (system BW) away from the UE centre carrier frequency. 
Note 2: F indicates measurement frequency (in MHz).
The general spectrum emission mask for E-UTRA is shown in Table 2.1.1-2, where ΔfOOB is the offset from the channel edge at which the spectrum emission limit is applicable. For frequencies greater than ΔfOOB the spurious emissions apply, i.e. -30dBm/MHz for frequencies between 1 GHz and 12.75 GHz.
Table 2.1.1-2: General E-UTRA spectrum emission mask [8]
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


Considering that a single operator owns 2545-2575 MHz, the deployment options of interest are: 

a) 10 MHz at 2545-2555 MHz and 20 MHz at 2555-2575 MHz or

b)  20MHz  at 2545-2565 MHz and 10 MHz at 2565-2575 MHz

The spectrum emission mask together with the spurious emissions as specified in TS36.101 would cover the regulatory requirements if a deployment like a) is considered while restrictions would need to be introduced for b) since a 20 MHz carrier at the lowest edge of 2545-2575 MHz, would violate the regulatory emission levels below 2535 MHz.
The spectrum emission mask for intra-band CA 10+20 MHz (2 UL) is shown in Table 2.1.1-3 (75RB+100RB). -25dBm/MHz is applicable at a minimum offset of 34.85 MHz and -30dBm/MHz can be achieved at 39.85 MHz (i.e.after spectrum emission mask). Therefore, the regulatory requirement of -25dBm/MHz at 2530-2535 MHz (10 MHz from the lowest edge of the E-UTRA carrier) and -30dBm at 2505.15-2530 MHz cannot be met.

Table 2.1.1-3: General E-UTRA CA spectrum emission mask for Bandwidth Class C
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	50RB+100RB

(29.9 MHz)
	75RB+75RB (30 MHz)
	75RB+100RB

(34.85 MHz)
	100RB+100RB

(39.8 MHz)
	Measurement bandwidth

	( 0-1
	-22.5
	-22.5
	-23.5
	-24
	30 kHz

	( 1-5
	-10
	-10
	-10
	-10
	1 MHz

	( 5-29.9
	-13
	-13
	-13
	-13
	1 MHz

	( 29.9-30
	-25
	-13
	-13
	-13
	1 MHz

	( 30-34.85
	-25
	-25
	-13
	-13
	1 MHz

	( 34.85-34.9
	-25
	-25
	-25
	-13
	1 MHz

	( 34.9-35
	
	-25
	-25
	-13
	1 MHz

	( 35-39.8
	
	
	-25
	-13
	1 MHz

	( 39.8-39.85
	
	
	-25
	-25
	1 MHz

	( 39.85-44.8
	
	
	
	-25
	1 MHz


2.1.2

Co-existence with other 3GPP bands

There is no regulatory requirement in [1] for XGP  protection towards the 3GPP operating bands being deployed in Japan and there is not any spurious emission protection from any band towards the XGP band either. However, co-existence will most likely happen in real networks and compatibility between systems need to be ensured. Table 2.1.2-1 outline the changes required in TS36.101 for co-existence with Band 41 in Japan, subclause 6.6.3.2 [8]. Protection of the range 2545-2575 MHz also needs to be included into TS25.101 [9]
Table 2.1.2-1: UE spurious emissions for co-existence [8]
	E-UTRA  Band
	Spurious emission 

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

	1
	E-UTRA Band 1, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 38, 40, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3, 9, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA band 33
	FDL_low 
	- 
	FDL_high
	-50
	1
	3

	
	E-UTRA band 39
	FDL_low 
	- 
	FDL_high
	-50
	1
	3

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	6, 8, 15

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	…
	
	
	
	
	
	
	

	3
	E-UTRA Band 1, 7, 8, 20, 27, 28, 33, 34, 38, 43, 44
	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

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	…
	
	
	
	
	
	
	

	8
	E-UTRA Band 1, 20, 28, 33, 34, 38, 39, 40
	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, 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

	
	Frequency range
	2545
	-
	2575
	-50
	1
	23

	9
	E-UTRA Band 1, 9, 11, 18, 19, 21, 26, 28, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	…
	
	
	
	
	
	
	

	11
	E-UTRA Band 1, 9, 11, 18, 19, 21, 28, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	…
	
	
	
	
	
	
	

	18
	E-UTRA Band 1, 9, 11, 21, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	890
	-40
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	758
	-
	799
	-50
	1
	

	
	Frequency range
	799
	-
	803
	-40
	1
	15

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	19
	E-UTRA Band 1, 9, 11, 21, 28, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	890
	-40
	1
	9, 15

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	…
	
	
	
	
	
	
	

	21
	E-UTRA Band 11
	FDL_low 
	- 
	FDL_high
	-35
	1
	10, 15

	
	E-UTRA Band 1, 9, 18, 19, 28, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 21
	FDL_low 
	- 
	FDL_high
	-50
	1
	10

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	…
	
	
	
	
	
	
	

	34
	E-UTRA Band 1, 3, 7, 8, 9, 11, 18, 19, 20, 21, 22, 26, 28, 33, 38,39, 40, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	5

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	…
	
	
	
	
	
	
	

	41
	E-UTRA Band 2, 4, 5, 10, 12, 13 , 14, 17, 23, 24, 25, 26, 27, 28
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 9, 11, 18, 19, 21, 34
	945
	-
	960
	-50
	1
	X

	
	Frequency range
	2545
	-
	2575
	-50
	1
	X

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


2.2

On BS requirements

2.2.1
Adjacent Channel power 

Adjacent Channel power is specified in [1] and is shown in Table 2.2.1-1 for 10 and 20 MHz E-UTRA carriers. The requirements in (2) apply at an offset of 1.5x or 150% the channel bandwidth.
Table 2.2.1-1: UE spurious emissions for co-existence [1]
	Channel spacing
	Allowed value for adjacent channel power

	10 MHz
	(1) For the band of ±5 MHz in the mistuned frequency of 10 MHz: 3 dBm or less
(2) For the band in the mistuned frequency from 15 MHz to less than 25

MHz: -22 dBm/MHz or less

	20 MHz
	(1) For the band of ±10MHz in the mistuned frequency of 20 MHz: 6 dBm

or less
(2) For the band in the mistuned frequency from 30 MHz to less than 50

MHz: - 22 dBm/MHz or less


Additional Spectrum emission mask was agreed to be added in TS36.104 and TS 37.104. However, the frequency offset needs to be modified to be able to fulfill the regulatory requirements in Table 2.2.1-1, as illustrated in Table 2.2.1-2. Respective changes are needed in TS 36.141 and TS 37.141
Table 2.2.1-2. Additional operating band unwanted emission limits Band 41 [10], [11]
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	10 MHz
	10 MHz ( (f < 20 MHz
	10.5 MHz ( f_offset < 19.5 MHz
	-22 dBm
	1 MHz 

	20 MHz
	20 MHz ( (f < 40 MHz
	20.5 MHz ( f_offset < 39.5 MHz
	-22 dBm
	1 MHz 


2.2.2

Transmission intermodulation 

Transmission intermodulation is defined in [1] as in Table 2.2.2-1 for 10 and 20 MHz channel bandwidth. Table 2.2.2-2 includes the current transmitter intermodulation requirement in TS 36.104 or 37.104, [11] or [10]. It is not clear from Table 2.2.2-1 if the regulatory intermodulation requirement is defined in the presence of one or two interferers. 

· If the intermodulation characteristics require one single interference and assuming that this is a 5MHz signal independently of the channel bandwidth of the wanted signal, the offsets specified in the Japanese regulations are different to the ones in TS 36.104, 37.104

· If the intermodulation characteristics require two interfering signals at the same time, the transmitter intermodulation requirement as defined in TS 36.104, 37.104 is not comparable. This requirement is then not covered by the 3GPP specifications.
Table 2.2.2-1: Intermodulation characteristics [1]
	Channel spacing
	Intermodulation characteristics

	10 MHz
	Under the condition of rated output desired wave, when the interference wave of +/-10

MHz and +/-20 MHz away from the desired wave is added by the transmission power of

30 dB lower than the rated output desired wave, intermodulation power shall not exceed

the allowed value of adjacent channel power (Table 2.2.1-1: adjacent channel power)



	20 MHz
	Under the condition of rated output desired wave, when the interference wave of +/-20

MHz and +/-40 MHz away from the desired wave is added by the transmission power of

30 dB lower than the rated output desired wave, intermodulation power shall not exceed

the allowed value of adjacent channel power (Table 2.2.1-1: adjacent channel power)




Table 2.2.2-2: Interfering and wanted signals for the Transmitter intermodulation requirement [10], [11]
	Parameter
	Value

	Wanted signal
	E-UTRA single carrier, or multi-carrier, or multiple intra-band contiguously aggregated carriers

	Interfering signal type
	E-UTRA signal of channel bandwidth 5 MHz

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from the lower (upper) edge of the wanted signal or edge of sub-block inside a sub-block gap
	± 2.5 MHz

± 7.5 MHz

± 12.5 MHz

	NOTE1:

Interfering signal positions that are partially or completely outside of the downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 36.141 provides further guidance regarding appropriate test requirements.
NOTE2:
NOTE 1 is not applied in Band 1, 3, 8, 9, 11, 18, 19, 21, 28, 34 in certain regions.


3
Conclusion

In this contribution we have looked into the changes required into TS 36.101 to allow Band 41 UE’s to fulfill the regulatory requirements in the XGP band and concluded that no changes are needed assuming a single operator in the range 2545-2575 MHz deploying 10 MHz and 20 MHz single carriers in the lowest and highest frequencies of the spectrum, respectively. UE spurious emissions for co-existence with other 3GPP bands are needed to ensure compatibility between systems in Japan. A CR to address UE co-existence in TS 36.101 is presented in [12]. Changes in TS 25.101 are remaining and will be later presented.
The BS specifications are also addressed in this paper and indicated that modifications are needed for the additional operating band unwanted emission requirements for Band 41 in TS 36.104, 37.104 recently introduced in the specifications [4]-[7] to be able to fulfill the regulatory requirements. CR’s to TS 36.104, TS 37.104, TS 36.141 and TS 37.141 will be later presented. Transmission intermodulation is also studied and concluded that it needs to be clarified if the requirement is intended with one or two interferences active at the same time to decide on a way forward. 
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