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1 Introduction
The WI proposal on AWS-Extension band for LTE was approved in RAN#67 [1]. One of WI objective is to specify a new operating band for AWS-Extension band. In this contribution we provide discussion on BS RF requirements.
2 Discussion

2.1
Co-existence with BS in adjacent bands
A band plan was selected as the outcome of the SI on AWS-Extension band [2]. 

·  70+90 (1710 - 1780 MHz / 2110 - 2200 MHz, fixed duplex with downlink intra-band CA across 90 MHz span)
As documented in SI technical report [2], it has been concluded that with the frequency separations between the AWS-Extension band and Band 4, 23, 2 or 25, it is feasible for the BS transmitter and receiver filters to provide the required rejections for co-existence with adjacent 3GPP bands. Hence existing co-existence and co-location requirements can be re-used for the new AWS-E band.
The proposed specification change on additional spurious emissions limits for the new band is shown in Table 2.1-1.
Table 2.1-1: BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands

	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	UTRA FDD Band IV or 

E-UTRA Band 4
	2110 - 2155 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 4, 10 or [45]

	
	1710 - 1755 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 4, 10 or [45], since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band X or 

E-UTRA Band 10
	2110 - 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 4, 10 or [45]

	
	1710 - 1770 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 10 or [45], since it is already covered by the requirement in sub-clause 6.6.4.2. For E-UTRA BS operating in Band 4, it applies for 1755 MHz to 1770 MHz, while the rest is covered in sub-clause 6.6.4.2.

	
	704 - 716 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 17, since it is already covered by the requirement in subclause 6.6.4.2. For E‑UTRA BS operating in Band 29, it applies 1 MHz below the Band 29 downlink operating band (Note 6).

	
	3410 – 3490 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 22, since it is already covered by the requirement in subclause 6.6.4.2. This requirement does not apply to E-UTRA BS operating in Band 42

	E-UTRA Band 23
	2180 ‑ 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 23 or [45]. 

	
	2000 - 2020 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 23, since it is already covered by the requirement in subclause 6.6.4.2. This requirement does not apply to BS operating in Bands 2 or 25, where the limits are defined separately.

	
	2000 – 2010 MHz
	-30 dBm
	1 MHz
	This requirement only applies to E-UTRA BS operating in Band 2 or Band 25.  This requirement applies starting 5 MHz above the Band 25 downlink operating band. (Note 4)

	
	2010 – 2020 MHz
	-49 dBm
	1 MHz
	

	E-UTRA Band [45]
	2110 - 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 4, 10, 23 or [45]

	
	1710 - 1780 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [45], since it is already covered by the requirement in sub-clause 6.6.4.2. For E-UTRA BS operating in Band 4, it applies for 1755 MHz to 1780 MHz, while the rest is covered in sub-clause 6.6.4.2. For E-UTRA BS operating in Band 10, it applies for 1770 MHz to 1780 MHz, while the rest is covered in sub-clause 6.6.4.2.


The proposed specification change on Home BS additional spurious emissions limits for the new band is shown in Table 2.1-2.
Table 2.1-2: Home BS Spurious emissions limits for co-existence with Home BS operating in other frequency bands
	Type of coexistence BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	UTRA FDD Band IV or E-UTRA Band 4
	1710 - 1755 MHz
	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band 4, 10 or [45], since it is already covered by the requirement in sub-clause 6.6.4.2.

	UTRA FDD Band X or E-UTRA Band 10
	1710 - 1770 MHz
	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band 10 or [45], since it is already covered by the requirement in sub-clause 6.6.4.2. For Home BS operating in Band 4, it applies for 1755 MHz to 1770 MHz, while the rest is covered in sub-clause 6.6.4.2.

	E-UTRA Band [45]
	1710 - 1780 MHz
	-71 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band [45], since it is already covered by the requirement in sub-clause 6.6.4.2. For Home BS operating in Band 4, it applies for 1755 MHz to 1780 MHz, while the rest is covered in sub-clause 6.6.4.2. For Home BS operating in Band 10, it applies for 1770 MHz to 1780 MHz, while the rest is covered in sub-clause 6.6.4.2.


The proposed specification change on additional spurious emissions limits for co-location is shown in Table 2.1-3~5 for WA, LA, MR BS respectively.
Table 2.1-3: BS Spurious emissions limits for Wide Area BS co-located with another BS

	Type of co-located BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band [45]
	1710 - 1780 MHz
	-96 dBm
	100 kHz
	


Table 2.1-4: BS Spurious emissions limits for Local Area BS co-located with another BS

	Type of co-located BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band [45]
	1710 - 1780 MHz
	-88 dBm
	100 kHz
	


Table 2.1-5: BS Spurious emissions limits for Medium range BS co-located with another BS

	Type of co-located BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band [45]
	1710 - 1780 MHz
	-91 dBm
	100 kHz
	


The proposed specification change on blocking requirement is shown in Table 2.1-6~9 for WA, LA, Home BS and MR BS respectively.
Table 2.1-6: Blocking performance requirement for Wide Area BS
	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the lower (upper) edge or sub-block edge inside a sub-block gap [MHz]
	Type of Interfering Signal

	1-7, 9-11, 13, 14, 18,19, 21-23, 24, 27, 30, 33-44, [45]
	(FUL_low -20)
	to
	(FUL_high +20)
	-43
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 


Table 2.1-7: Blocking performance requirement for Local Area BS

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from the lower (upper) edge or sub-block edge inside a sub-block gap [MHz]
	Type of Interfering Signal

	1-7, 9-11, 13-14, 18,19, 21-23, 24, 27, 30, 33-44, [45]
	(FUL_low -20)
	to
	(FUL_high +20)
	-35
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 


Table 2.1-8: Blocking performance requirement for Home BS

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the channel edge of the wanted signal [MHz]
	Type of Interfering Signal

	1-7, 9-11, 13, 14, 18, 19, 21-23, 24, 27, 30, 33-44, [45]
	(FUL_low -20)
	to
	(FUL_high +20)
	-27
	PREFSENS +14dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +14dB* 
	(
	CW carrier 


Table 2.1-9: Blocking performance requirement for Medium Range BS

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset to the lower (higher) edge or sub-block edge inside a sub-block gap [MHz]
	Type of Interfering Signal

	1-7, 9-11, 13, 14, 18,19, 21-23, 24, 27, 30, 33-44, [45]
	(FUL_low -20)
	to
	(FUL_high +20)
	-38
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB* 
	(
	CW carrier 


The proposed specification change on blocking requirement for co-location is shown in Table 2.1-10~12 for WA, LA and MR BS respectively.
Table 2.1-10: Blocking performance requirement for E-UTRA Wide Area BS when co-located with BS in other frequency bands.

	Co-located BS type
	Centre Frequency of Interfering Signal (MHz)
	Interfering Signal mean power (dBm)
	Wanted Signal mean power (dBm)
	Type of Interfering Signal

	WA E-UTRA Band [45]
	2110 – 2200
	+16
	PREFSENS + 6dB*
	CW carrier


Table 2.1-11: Blocking performance requirement for Local Area BS when co-located with BS in other frequency bands.

	Co-located BS type
	Centre Frequency of Interfering Signal (MHz)
	Interfering Signal mean power (dBm)
	Wanted Signal mean power (dBm)
	Type of Interfering Signal

	WA E-UTRA Band [45]
	2110 – 2200
	-6
	PREFSENS + 6dB*
	CW carrier


Table 2.1-12: Blocking performance requirement for E-UTRA Medium Range BS when co-located with BS in other frequency bands.

	Co-located BS type
	Centre Frequency of Interfering Signal (MHz)
	Interfering Signal mean power (dBm)
	Wanted Signal mean power (dBm)
	Type of Interfering Signal

	WA E-UTRA Band [45]
	2110 – 2200
	+8
	PREFSENS + 6dB*
	CW carrier


2.2
Intra-band CA
It is noted that with fixed duplex spacing, the DL within 2180-2200MHz is only to be used as SCell (secondary cell). And one of WI objective is to specify the new band to support interoperability across the complete band by means of intra-band CA. Hence both intra-band contiguous CA and intra-band non-contiguous CA shall be defined to fulfil this objective. 

The proposed specification change on carrier aggregation bands is shown in Table 2.2-1 and 2.2-2.
Table 2.2-1 Intra-band contiguous carrier aggregation bands

	CA Band
	E-UTRA operating band

	
	

	CA_[45]
	[45]


Table 2.2-2 Intra-band non-contiguous carrier aggregation bands (with two sub-blocks)

	CA Band
	E-UTRA operating band

	
	

	CA_[45-45]
	[45]


3 Conclusion

In this contribution we provide discussion on BS RF requirements. From the SI conclusion we think the existing BS RF requirements can be reused for the new band. And the proposed changes for TS36.104 are provided in Clause 2.
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