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1.
Introduction

The WI proposal [1] to specify the LTE Wireless Communications Service band, or ‘WCS’ band in the United States was approved in RAN#57. The purpose and objective of this WI is to define a new band which encompasses the current WCS spectrum (2305-2315/2350-2360 MHz) in the RAN4 specifications. The recommendations on defining the 3GPP requirements for the WCS band in accordance with the FCC regulations were approved in RAN4#66 [2].
In this paper, we provide an overview of the 3GPP requirements which should be specified for the WCS band BS, and provide recommendations to define such requirements in the RAN4 specifications.
2.
Discussions
In the following sections, we list the 3GPP requirements which should be specified for the WCS band BS and provide our recommendations for these requirements. Note that the general requirements which are applicable to all operating bands (e.g. occupied bandwidth, reference sensitivity level etc.) are not discussed here, as it is expected that these requirements should also be applicable to the WCS band.
2.1
Operating band
The operating band and uplink/downlink frequency ranges should be defined in the RAN4 specifications. Here the next available Band [30] is provisionally used for the WCS band.

Table 2.1-1 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
	

	[30]
	2305 MHz 
	–
	2315 MHz 
	2350 MHz  
	–
	2360 MHz
	FDD


2.2
Carrier frequency and EARFCN
The Carrier frequency and E-UTRA Absolute Radio Frequency Channel Number (EARFCN) should be defined in the RAN4 specifications. Here the next available EARFCN are provisionally used for the WCS band.

Table 2.2-1 E-UTRA channel numbers

	E-UTRA Operating Band
	Downlink
	Uplink

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

	[30]
	2350
	[9770]
	[9770 – 9869]
	2305
	[27660]
	[27660 – 27759]


2.3
General operating band unwanted emission limits
Same as the other operating bands specified for this region, the WCS band should be added to the band lists for the following requirements.
· General operating band unwanted emission limits (E‑UTRA bands >1GHz) for Category A
· General operating band unwanted emission limits (E-UTRA bands >1GHz) for Category B (Option 1)

2.4
Additional operating band unwanted emission requirements
It was approved in RAN4#66 to define the 3GPP requirements for the WCS band in the RAN4 specifications according to the FCC regulations on Emission Limits for the WCS band. As the FCC Emission Limits (depicted in the figure below) cover both the operating band unwanted emission and spurious emission domains, these limits need to be defined separately in the corresponding clauses of the RAN4 specifications.

[image: image1]
Figure 2.4-1: WCS Out Of Block Emissions for Upper A+B Blocks
As shown in the figure above, the FCC Emission Limits is asymmetric within the operating band unwanted emission domain (2340-2370 MHz), and thus is different from the usual case of symmetric operating band unwanted emission requirements specified in the RAN4 specifications. However, the FCC Emission Limits within 2345-2362.5 MHz is equivalent to the additional operating band unwanted emission limits for E-UTRA bands>1GHz specified in the RAN4 specifications, hence the WCS band should be added to the band list for this requirement.

· Additional operating band unwanted emission limits for E-UTRA bands>1GHz
Moreover, the FCC Emission Limits for the WCS band outside 2345-2362.5 MHz should be specified as additional spurious emissions requirements as stated in the following section.
2.5
Additional spurious emissions requirements
The following requirement shall be applied to BS operating in Band [30]. This requirement is also applicable at the frequency range from 10 MHz below the lowest frequency of the BS downlink operating band up to 10 MHz above the highest frequency of the BS downlink operating band.
The power of any spurious emission shall not exceed:

Table 2.5-1: BS Spurious emissions limits for Band [30]
	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	Below 2285MHz
	-45dBm
	1 MHz
	

	2285MHz – 2287.5MHz
	-42dBm
	1 MHz
	

	2287.5MHz – 2300MHz
	-40dBm
	1 MHz
	

	2300MHz – 2305MHz
	-13dBm
	1 MHz
	

	2305MHz – 2320MHz
	-13dBm
	1 MHz
	Applicable outside the licensed band(s) of operation

	2320MHz – 2345MHz
	-45dBm
	1 MHz
	

	2362.5MHz – 2365MHz
	-25dBm
	1 MHz
	

	2365MHz – 2367.5MHz
	-40dBm
	1 MHz
	

	2367.5MHz – 2370MHz
	-42dBm
	1 MHz
	

	Above 2370MHz
	-45dBm
	1 MHz
	


2.6
Additional spurious emissions requirements for co-existence / co-location
As the nearest operating band specified for this region is Band 41 which is more than 100 MHz away from the WCS band, there should be no need to consider any specific additional spurious emissions requirements for co-existence or co-location for the WCS band BS. Hence the following requirements should be specified for the WCS band with the nominal requirement levels.
· BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands
Table 2.6-1: 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

	E-UTRA Band [30]
	2350 – 2360 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [30].

	
	2305 – 2315 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [30], since it is already covered by the requirement in subclause 6.6.4.2.


· Home BS Spurious emissions limits for co-existence with Home BS operating in other frequency bands
Table 2.6-2: 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

	E-UTRA Band [30]
	2305 – 2315 MHz
	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band [30], since it is already covered by the requirement in sub-clause 6.6.4.2.


· BS Spurious emissions limits for Wide Area BS co-located with another BS
Table 2.6-3: 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

	WA E-UTRA Band [30]
	2305 – 2315 MHz
	-96 dBm
	100 kHz
	


· BS Spurious emissions limits for Local Area BS co-located with another BS
Table 2.6-4: 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

	LA E-UTRA Band [30]
	2305 – 2315 MHz
	-88 dBm
	100 kHz
	


· BS Spurious emissions limits for Medium range BS co-located with another BS
Table 2.6-5: 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

	MR E-UTRA Band [30]
	2305 – 2315 MHz
	-91 dBm
	100 KHz
	


2.7
General blocking requirement
The duplex gap is 35 MHz for the WCS band (i.e. >20 MHz), and thus there should be no need to consider any specific centre frequency of interfering signal for the general blocking requirements. Hence the WCS band should be added to the band lists for the following general blocking requirements with the nominal requirement levels.

· Blocking performance requirement for Wide Area BS
· Blocking performance requirement for Local Area BS
· Blocking performance requirement for Home BS
· Blocking performance requirement for Medium Range BS
2.8
Additional blocking requirement for co-location
As the nearest operating band specified for this region is Band 41 which is more than 100 MHz away from the WCS band, there should be no need to consider any specific additional blocking requirements for co-location for the WCS band BS. Hence the following requirements should be specified for the WCS band with nominal requirement levels.

· Blocking performance requirement for E-UTRA Wide Area BS when co-located with BS in other frequency bands
Table 2.8-1: 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 [30]
	2350 – 2360
	+16
	PREFSENS + 6dB*
	CW carrier


· Blocking performance requirement for Local Area BS when co-located with BS in other frequency bands
Table 2.8-2: 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

	LA E-UTRA Band [30]
	2350 – 2360
	-6
	PREFSENS + 6dB*
	CW carrier


· Blocking performance requirement for E-UTRA Medium Range BS when co-located with BS in other frequency bands
Table 2.8-3: 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

	MR E-UTRA Band [30]
	2350 – 2360
	+8
	PREFSENS + 6dB*
	CW carrier


3.
Conclusions
In this paper, we have provided an overview of the 3GPP requirements which should be specified for the WCS band BS, and provided recommendations to define such requirements in the RAN4 specifications. We summarize the proposals below as a text proposal to the Technical Report of this WI [3], and ask for RAN4 approval of this text proposal.
4.
Text Proposal
<New section>

6
Required changes to E-UTRA and MSR specifications

6.1
Operating bands

The operating band and uplink/downlink frequency ranges should be defined in the RAN4 specifications. Here the next available Band [30] is provisionally used for the WCS band.

Table 6.1-1 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
	

	[30]
	2305 MHz 
	–
	2315 MHz 
	2350 MHz  
	–
	2360 MHz
	FDD


6.2
Carrier frequency and EARFCN

The Carrier frequency and E-UTRA Absolute Radio Frequency Channel Number (EARFCN) should be defined in the RAN4 specifications. Here the next available EARFCN are provisionally used for the WCS band.

Table 6.2-1 E-UTRA channel numbers

	E-UTRA Operating Band
	Downlink
	Uplink

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

	[30]
	2350
	[9770]
	[9770 – 9869]
	2305
	[27660]
	[27660 – 27759]


6.3
General operating band unwanted emission limits

Same as the other operating bands specified for this region, the WCS band should be added to the band lists for the following requirements.

· General operating band unwanted emission limits (E‑UTRA bands >1GHz) for Category A
· General operating band unwanted emission limits (E-UTRA bands >1GHz) for Category B (Option 1)

6.4
Additional operating band unwanted emission requirements

It was approved in RAN4#66 to define the 3GPP requirements for the WCS band in the RAN4 specifications according to the FCC regulations on Emission Limits for the WCS band. As the FCC Emission Limits cover both the operating band unwanted emission and spurious emission domains, these limits need to be defined separately in the corresponding clauses of the RAN4 specifications.

The FCC Emission Limits is asymmetric within the operating band unwanted emission domain (2340-2370 MHz), and thus is different from the usual case of symmetric operating band unwanted emission requirements specified in the RAN4 specifications. However, the FCC Emission Limits within 2345-2362.5 MHz is equivalent to the additional operating band unwanted emission limits for E-UTRA bands>1GHz specified in the RAN4 specifications, hence the WCS band should be added to the band list for this requirement.

· Additional operating band unwanted emission limits for E-UTRA bands>1GHz
Moreover, the FCC Emission Limits for the WCS band outside 2345-2362.5 MHz should be specified as additional spurious emissions requirements as stated in the following section.

6.5
Additional spurious emissions requirements

The following requirement shall be applied to BS operating in Band [30]. This requirement is also applicable at the frequency range from 10 MHz below the lowest frequency of the BS downlink operating band up to 10 MHz above the highest frequency of the BS downlink operating band.
The power of any spurious emission shall not exceed:

Table 6.5-1: BS Spurious emissions limits for Band [30]
	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	Below 2285MHz
	-45dBm
	1 MHz
	

	2285MHz – 2287.5MHz
	-42dBm
	1 MHz
	

	2287.5MHz – 2300MHz
	-40dBm
	1 MHz
	

	2300MHz – 2305MHz
	-13dBm
	1 MHz
	

	2305MHz – 2320MHz
	-13dBm
	1 MHz
	Applicable outside the licensed band(s) of operation

	2320MHz – 2345MHz
	-45dBm
	1 MHz
	

	2362.5MHz – 2365MHz
	-25dBm
	1 MHz
	

	2365MHz – 2367.5MHz
	-40dBm
	1 MHz
	

	2367.5MHz – 2370MHz
	-42dBm
	1 MHz
	

	Above 2370MHz
	-45dBm
	1 MHz
	


6.6
Additional spurious emissions requirements for co-existence / co-location

As the nearest operating band specified for this region is Band 41 which is more than 100 MHz away from the WCS band, there should be no need to consider any specific additional spurious emissions requirements for co-existence or co-location for the WCS band BS. Hence the following requirements should be specified for the WCS band with the nominal requirement levels.

· BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands
Table 6.6-1: 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

	E-UTRA Band [30]
	2350 – 2360 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [30].

	
	2305 – 2315 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band [30], since it is already covered by the requirement in subclause 6.6.4.2.


· Home BS Spurious emissions limits for co-existence with Home BS operating in other frequency bands
Table 6.6-2: 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

	E-UTRA Band [30]
	2305 – 2315 MHz
	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band [30], since it is already covered by the requirement in sub-clause 6.6.4.2.


· BS Spurious emissions limits for Wide Area BS co-located with another BS
Table 6.6-3: 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

	WA E-UTRA Band [30]
	2305 – 2315 MHz
	-96 dBm
	100 kHz
	


· BS Spurious emissions limits for Local Area BS co-located with another BS
Table 6.6-4: 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

	LA E-UTRA Band [30]
	2305 – 2315 MHz
	-88 dBm
	100 kHz
	


· BS Spurious emissions limits for Medium range BS co-located with another BS
Table 6.6-5: 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

	MR E-UTRA Band [30]
	2305 – 2315 MHz
	-91 dBm
	100 KHz
	


6.7
General blocking requirement

The duplex gap is 35 MHz for the WCS band (i.e. >20 MHz), and thus there should be no need to consider any specific centre frequency of interfering signal for the general blocking requirements. Hence the WCS band should be added to the band lists for the following general blocking requirements with the nominal requirement levels.

· Blocking performance requirement for Wide Area BS
· Blocking performance requirement for Local Area BS
· Blocking performance requirement for Home BS
· Blocking performance requirement for Medium Range BS
6.8
Additional blocking requirement for co-location

As the nearest operating band specified for this region is Band 41 which is more than 100 MHz away from the WCS band, there should be no need to consider any specific additional blocking requirements for co-location for the WCS band BS. Hence the following requirements should be specified for the WCS band with nominal requirement levels.

· Blocking performance requirement for E-UTRA Wide Area BS when co-located with BS in other frequency bands
Table 6.8-1: 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 [30]
	2350 – 2360
	+16
	PREFSENS + 6dB*
	CW carrier


· Blocking performance requirement for Local Area BS when co-located with BS in other frequency bands
Table 6.8-2: 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

	LA E-UTRA Band [30]
	2350 – 2360
	-6
	PREFSENS + 6dB*
	CW carrier


· Blocking performance requirement for E-UTRA Medium Range BS when co-located with BS in other frequency bands
Table 6.8-3: 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

	MR E-UTRA Band [30]
	2350 – 2360
	+8
	PREFSENS + 6dB*
	CW carrier


<End of section>
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