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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

Previously the deployment of the 3GPP LTE technology in the bands 2305 to 2315 MHz and 2350 to 2360 MHz (known as the Wireless Communications Service band, or ‘WCS’ in the United States), could not be accommodated due to technical and operational constraints present in FCC regulations. This is commonly known as Block A (2305-2315/2350-2355  MHz) and Block B (2310-2315/2355-2360 MHz)  in the WCS Band.  The FCC on October 17, 201 amended and confirmed the technical and operational characteristics for WCS which enable the deployment of LTE FDD technology in Blocks A & B in the frequency band covering 2305-2315 MHz and 2350-2360 MHz. 

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 41.001: "GSM Release specifications".

[3]
3GPP TR 21 912 (V3.1.0): "Example 2, using fixed text".

[4]
FCC Order (FCC-12-130): “Amendment of Part 27 of the Commission’s Rules to Govern the Operation of Wireless Communications Services in the 2.3 GHz Band”

[5]

RP-121419, “New WI proposal: Addition of LTE WCS Band”

[6]

RP-121828, “Further information on WCS Band”

 [7]

R4-130052, “Overview of FCC regulations and recommendations on 3GPP requirements for WCS Band
[8]
R4-130737, “Regulatory requirements on output power and emissions mask for the WCS band”
[9]
R4-130912, “TR skeleton for WCS Band”
[10]
R4-130913, “UE output power and emission requirements for the WCS band,”
3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] 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 [x].

Definition format (Normal)

<defined term>: <definition>.

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

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] 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 [x].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Background
During RAN #57, a work item was approved for “LTE WCS Band” (RP-12149). This work item proposes specifications for the deployment of 3GPP LTE technology in the bands 2305 to 2315 MHz and 2350 to 2360 MHz (known as the Wireless Communications Service band, or ‘WCS’ in the United States). There are two blocks, Block A (2305-2310/2350-2355  MHz) and Block B (2310-2315/2355-2360 MHz)  in the WCS Band.  
Previously the deployment of the 3GPP LTE technology in the bands 2305 to 2315 MHz and 2350 to 2360 MHz (known as the Wireless Communications Service band, or ‘WCS’ in the United States), could not be accommodated due to technical and operational constraints present in FCC regulations. This is commonly known as Block A (2305-2315/2350-2355  MHz) and Block B (2310-2315/2355-2360 MHz)  in the WCS Band.  The FCC on October 17, 201 amended and confirmed the technical and operational characteristics for WCS which enable the deployment of LTE FDD technology in Blocks A & B in the frequency band covering 2305-2315 MHz and 2350-2360 MHz. 

On October 17, 2012, the USA Federal Communications Commission unanimously approved a joint proposal submitted by AT&T and SiriusXM to enable WCS licensees’ to use a total of 30 megahertz of spectrum in the 2.3 GHz band for wireless broadband services while protecting Satellite Digital Audio Radio Service (SDARS) operator Sirius XM Radio Inc against harmful interference. The details of the FCC Order is found in [4].

The  2.3 GHz band is divided into four blocks as follows (see Figure 1 below):

•  A and B blocks are each 10 MHz of paired spectrum (2x5 MHz):


A block:  2305-2310, 2350-2355 MHz


B block:  2310-2315, 2355-2360 MHz

•  C and D blocks are each 5 MHz unpaired (1x5 MHz):


C block:  2315-2320 MHz


D block:  2345-2350 MHz

Note: The C and D blocks will not be deployed at this time to allow for guardband limits for the SDARS service from 2320-2345 MHz.

[image: image3.png]2290-2395 MHz Band Plan (not to scale)

2300 232454 232796 2336.225 2341.285

AmT

2290 2305 N 23102315 2320 23325 2345 23507 2355 | 2360

LOWER LTE BLOCKS UPPER LTE BLOCKS

MOBILE TRANSMIT BASE STATION TRANSMIT

2395




Figure 4-1:  United States WCS 2.3 GHz Band Plan

5
Frequency band arrangements and regulatory background

The WCS band work item proposes to define a new band for LTE consisting of the A and B WCS blocks as shown below.
Table 5-1 Proposed WCS Band
	Bandwidths
	WCS Block
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	
	WCS LOWER LTE BLOCKS
	WCS UPPER LTE BLOCKS
	

	10+10 MHz
	A+B
	2305 MHz
	–
	2315 MHz
	2350MHz
	–
	2360 MHz
	FDD

	5+5 MHz
	A
	2305 MHz
	–
	2310MHz
	2350MHz
	–
	2355 MHz
	FDD

	5+5 MHz
	B
	2310 MHz
	–
	2315 MHz
	2355MHz
	–
	2360 MHz
	FDD


The regulatory requirements pertaining to transmit power and emission masks provided in Appendix A of [4] are summarized below for the cases of interest.

5.1
Power limits and duty cycle

(1) Base and fixed stations.  For base and fixed stations transmitting in the 2305 – 2315 MHz band or the 2350 – 2360 MHz band:

(A) The average equivalent isotropically radiated power (EIRP) must not exceed 2,000 watts within any 5 megahertz of authorized bandwidth and must not exceed 400 watts within any 1 megahertz of authorized bandwidth.

(B) The peak-to-average power ratio (PAPR) of the transmitter output power must not exeeed 13 dB.  The PAPR measurements should be made using either an instrument with complementary cumulative distribution function (CCDF) capabilities to determine that PAPR will not exeeed 13 dB for more than 0.1 percent of the time or other Commission approved procedure.  The measurement must be performed using a signal corresponding to the highest PAPR expected during periods of continuous transmission.

(2) Mobile and portable stations.  For mobile and portable stations transmitting in the 2305 – 2315 MHz band or the 2350 – 2360 MHz band, the average EIRP must not exceed 50 milliwatts within any 1 megahertz of authorized bandwidth, except that for mobile and portable stations compliant with 3GPP LTE standards or another advanced mobile broadband protocol that avoids concentrating energy at the edge of the operating band the average EIRP must not exceed 250 milliwatts within any 5 megahertz of authorized bandwidth but may exceed 50 millwatts within any 1 megahertz of authorized bandwidth.  For mobile and portable stations using time division duplexing (TDD) technology, the duty cycle must not exceed 38 percent in the 2305 – 2315 MHz and 2350 – 2360 MHz bands. Mobile and portable stations using FDD technology are restricted to transmitting in the 2305 – 2315 MHz band.  Power averaging shall not include intervals in which the transmitter is off.

(i) Automatic transmit power control.  Mobile and portable stations transmitting in the 2305 – 2315 MHz band or in the 2350 – 2360 MHz band must employ automatic transmit power control when operating so the stations operate with the minimum power necessary for successful communications.

5.2
Emission limits

For operations in the 2305 – 2320 MHz band and 2345 – 2360 MHz band, the power of any emissions outside of a licensee’s frequency band(s) of operation shall be attenuated below the transmitter power P (with averaging performed only during periods of transmission) within the licencsed band(s) of operation, in watts, by the following amounts:
Table 5-2.1 Emission limits for base and fixed stations operating in the 2305 – 2320 MHz band and the 2345 – 2360 MHz band:

	Frequency range (outside the licensed band(s) of operation)
	Minimum attenuation requirement in dB

	2305 – 2320 MHz
	43 + 10 log (P)

	2345 – 2360 MHz
	43 + 10 log (P)

	2320 – 2345 MHz
	75 + 10 log (P)

	2300 – 2305 MHz
	43 + 10 log (P)

	2287.5 – 2300 MHz
	70 + 10 log (P)

	2285 – 2287.5 MHz
	72 + 10 log (P)

	Below 2285 MHz
	75 + 10 log (P)

	2360 – 2362.5 MHz
	43 + 10 log (P)

	2362.5 – 2365 MHz
	55 + 10 log (P)

	2365 – 2367.5 MHz
	70 + 10 log (P)

	2367.5 – 2370 MHz
	72 + 10 log (P)

	Above 2370 MHz
	75 + 10 log (P)


Table 5-2.2 Emmision limits for mobile and portable stations operating in the 2305 – 2315 MHz and 2350 – 2360 MHz bands

	Frequency range (outside the licensed band(s) of operation)
	Minimum attenuation requirement in dB

	2305 – 2320 MHz
	43 + 10 log (P)

	2345 – 2360 MHz
	43 + 10 log (P)

	2320 – 2324 MHz
	55 + 10 log (P)

	2341 – 2345 MHz
	55 + 10 log (P)

	2324 – 2328 MHz
	61 + 10 log (P)

	2337 – 2341 MHz
	61 + 10 log (P)

	2328 – 2337 MHz
	67 + 10 log (P)

	2300 – 2305 MHz
	43 + 10 log (P)

	2296 – 2300 MHz
	55 + 10 log (P)

	2292 – 2296 MHz
	61 + 10 log (P)

	2288 – 2292 MHz
	67 + 10 log (P)

	Below 2288 MHz
	70 + 10 log (P)

	2360 – 2365 MHz
	43 + 10 log (P)

	Above 2365 MHz
	70 + 10 log (P)


(1) Measurement Procedure:  Compliance with these rules is based on the use of measurement instrumentation employing a resolution bandwidth of 1 MHz or greater.  However, in the 1 MHz bands immediately outside and adjacent to the channel blocks at 2305, 2310, 2315, 2320, 2345, 2350, 2355, and 2360 MHz, a resolution bandwidth of at least 1 percent of the emission bandwidth of the fundamental emission of the transmitter may be employed.  A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured power is integrated over the full required measurement bandwidth (i.e., 1 MHz).  The emission bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power.

5.3
3GPP requirements in accordance with FCC regulations
The following recommendations on defining the 3GPP requirements for the WCS band in accordance with the FCC regulations have been approved in RAN4.

1)
Not to define the 3GPP requirements for the WCS band in the RAN4 specifications corresponding to the FCC regulations on Power Limits and Duty Cycle.
2)
To define the 3GPP requirements for the WCS band in the RAN4 specifications according to the FCC regulations on Emission Limits, without the need to perform further coexistence studies in RAN4.
3)
To study whether new NS_value and A-MPR are required to be defined in the RAN4 specifications for UE to meet the FCC regulations on Emission Limits.
4)
Not to define the 3GPP requirements for the WCS band in the RAN4 specifications corresponding to the FCC regulations on Power strength limits.

5)
Not to define the 3GPP requirements for the WCS band in the RAN4 specifications corresponding to the FCC regulations on Protection from interference.
6
List of band specific issues for the WCS band

This is the list of issues to resolve during the WI on the WCS band

· General issues

· The FCC out-of-band emissions frequency limits

· Operating bands
· Carrier frequency and EARFCN

· E-UTRA specific issues

· UE 

· Output power

· Emission mask

· Network signaling and A-MPR

· UE REFSENS

· UE in-band blocking

· BS 

· Emission mask











	
	

	
	
	
	
	
	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	












7
General issues

This chapter is needed if is there is any general issue to solve (e.g. co-existence). Otherwise, it can be omitted. BS and UE issues should be treated separately.
General issues refer to common issues between E-UTRA, UTRA and/or MSR.

7.1 
The FCC out-of-band emissions frequency limits
3GPP specified spurious emissions in the frequency range from 9 kHz to 12.75 GHz. The general spurious emissions for an operating band above 1GHz and below 12.75GHz is -30 dBm/MHz for the UE and -13dBm/MHz (Category A) or -30dBm/MHz (Category B) for the BS. 

The out-of-band emissions specified by the FCC for the WCS band are equivalent to the absolute emission limits of: 
· -45dBm/MHz below 2285 MHz and above 2370 MHz for the BS

· -40dBm/MHz below 2288 MHz and above 2365 MHz for the UE

Where there is no upper or lower frequency limits to which these requirements apply. 

Specifying this requirement down to 9kHz and up to 12.75GHz would require a more stringent spurious emissions for the WCS than for any other band and more stringent than recommended in ITU-R SM.329. At the same time, these requirements were specified for co-existence between the WCS band and adjacent services at 2200-2290 MHz (Federal Satellite Systems) and 2370-2395 MHz (Aeronautical Mobile Telemetry or AMT). 
The emission limits of -45dBm/MHz (BS) and -40dBm/MHz(UE) can be limited down to 2200 MHz and up to 2395 MHz while the the general spurious emission should be required from 9 kHz-2200 MHz and 2395 MHz-12.75 GHz.  We also note that simply complying with 3GPP requirements does not obviate the need for equipment to also comply with applicable regulatory requirements.
7.2 
…

8



Study of E-UTRA specific issues

8.1
UE transmitter requirements

8.1.1
Output power

The regulations summarized in [4] for the UE stipulate that when using 3GPP LTE standards, the EIRP of the device must not exceed 250 mW within any 5 MHz of authorized bandwidth.  Assuming an antenna gain of 0 dBi or lower as is typically used for a UE, a power class 3 LTE UE complies with this requirement.  Additionally, the regulations stipulate that when using FDD technology, the uplink is limited to the range 2305 – 2315 which is wholly consistent with this new band proposal.

Proposal 1:  The UE should be defined as a power class 3 device for the WCS band.  The maximum output power is specified to be 23 dBm +2/-[2] dB.  The output power tolerance can be finalized after study of the duplexer and PA for this band.
A +23 dBm +2/-[2] minimum requirement should also be specified for UL MIMO operation even though the UE antenna gain may exceed 0 dBi when transmitting on two ports. The regulatory EIRP requirement is devised for protecting SDARS satellite reception. Should interference into SDARS receives become unacceptable in live operation, the PEMAX could be configured to reduce the in-band emissions in the cells where harmful interference to SDARS is recorded.
Table 8.1.1-1. UE power class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	[30]
	
	
	
	
	23
	+2/-2
	
	


8.1.2
Emission mask

The UE emission mask requirements for the WCS band come from the FCC part 27.53 regulatory rules.  Based on a maximum output power of 23 dBm, the emission limits can be represented pictorially as shown in Figure 8.1.2-1.


[image: image5]
Figure 8.1.2-1.  Simplified representation of the UE emission mask requirement.  The solid line represents the FCC requirement.  The dashed line represents the proposed UE specification.
We first consider how to capture these requirements into the specification.  For other bands, similar requirements have been captured in the out-of-band emissions section of the specification as a spectrum emission mask requirement.  However, a few shortcomings of capturing these requirements as a SEM are that the requirements for the WCS band are specified over absolute frequency ranges rather than relative offsets from the channel edge, the requirements extend beyond the out-of-band boundary and into the spurious emission domain, and the level of emissions is lower than the -25 dBm/MHz limit for SEM and lower than the -30 dBm/MHz general spurious limit from SM.329.  Thus, we instead consider capturing these requirements in the spurious emissions UE coexistence section of the specification with the explicit addition of a note indicating applicability inside the out-of-band domain as well as in the spurious domain.

The following formulation of the requirements into the specification are shown below in Table 8.1.2-1.

Table 8.1.2-1: Requirements

	E-UTRA  Band
	Spurious emission 

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

	[WCS]

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

	
	Frequency range 
	[0.009]
	-
	2288 
	-40
	1
	A

	
	Frequency range
	2288
	-
	2292
	-37
	1
	A

	
	Frequency range
	2292
	-
	2296
	-31
	1
	A

	
	Frequency range
	2296
	-
	2300
	-25
	1
	A

	
	Frequency range
	2300
	-
	2320
	-13
	See Note C
	A, B, C

	
	Frequency range
	2320
	-
	2324
	-25
	1
	A

	
	Frequency range
	2324
	-
	2328
	-31
	1
	A

	
	Frequency range
	2328
	-
	2332
	-37
	1
	A

	
	Frequency range
	2332
	-
	[12750]
	-40
	1
	A

	NOTE A: These requirements also apply for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE B: This requirement does not apply over the frequency range spanned by the uplink channel bandwidth.

NOTE C: A measurement bandwidth of 1 MHz applies for this frequency range, except for the first 1 MHz adjacent to the channel edge where the measurement bandwidth is [0.05] MHz and 0.1 MHz for carriers of 5 MHz and 10 MHz channel bandwidth, respectively.


The following points merit further illustration.

1.  Over the frequency range 2332 – 2380 MHz, the emission requirements have been set to -40 dBm/MHz to reduce the number of test points and to simplify the specification.  This represents a tighter requirement than the FCC regulations as shown in the dashed trace of Figure 1, because the FCC regulations allow for the possibility of deploying a TDD carrier in the range 2350 – 2360 MHz.  However, the work item for this band is limited to FDD so it is not necessary or appropriate to consider possible UE transmission in the upper blocks. 

2.  The FCC rules do not specify upper and lower frequency bounds to the emission mask floor of -40 dBm/MHz.  Upon further query with representatives from the FCC, it was indicated that there is no explicit frequency bound for which this requirement applies.  Note that this represents a 10 dB tighter requirement in the spurious domain than what would typically be specified in Table 6.6.3.1-2 of TS 36.101 in accordance with ITU recommendation SM.329.  To adhere to the FCC rules, we tentatively indicate the range of applicability from 9 kHz to 12.75 GHz.

3. While a 1 MHz resolution bandwidth is generally appropriate for these requirements, within the first MHz of the channel edge, the FCC rules allow the usage of a resolution bandwidth of at least 1 percent of the emission bandwidth of the fundamental emission of the transmitter.  Thus, we specify measurement bandwidths of 50 kHz and 100 kHz for 5 MHz and 10 MHz channels, respectively.  We considered applying a measurement bandwidth of 100 kHz for both 5 MHz and 10 MHz channels initially for the sake of consistency.  However, preliminary simulations indicate that it may be possible to avoid A-MPR for 5 MHz channels and the need for PUCCH over-provisioning with the 50 kHz measurement bandwidth.  Thus, we see the benefit for network deployment to be able transmit the control channel at full power without resorting to over-provisioning of the PUCCH resource.  We leave this value as tentative subject to confirmation of the preliminary simulation results.

Proposal 2:  The UE emission requirements are captured in the UE coexistence table as shown in Table 8.1.2-1.
8.1.3
Network signaling and A-MPR

In order to meet the emission mask requirements as described above, the UE will require additional consideration.  One such consideration is to define an A-MPR so that the UE can reduce its maximum output power thereby reducing its unwanted emissions.  This is the conventional approach taken, for example for Band 41 with NS_04.  A-MPR is typically provided when signaled by the network with an NS value.  The NS value usually indicates additional emission requirements as well as availability of A-MPR and is optionally signaled by the network since some deployments may not require the additional emission requirements.  For the case of the WCS band, we considered that the NS value can also be used to indicate the additional emission requirements described in Table 6.6.3.2-1 of TS 36.101, as well as the availability of A-MPR.  However, one disadvantage we identified with this approach is that the NS values are designed to be only optionally signaled, whereas for this band, the additional emission requirements must always be met as described in the work item description.  The NS values are designed to be able to accommodate different deployments where different requirements may apply.  For example, for Band 41, the emission requirements apply at the block edge; thus, within the block, the requirements do not apply and NS_04 does not need to be signaled.  Moreover, for Band 41, the band may be deployed in other countries where the same regulatory rules do not apply.  The WCS band differs because the emission requirements as described in Table 6.6.3.2-1 of TS 36.101 are unconditionally applicable.  However, the introduction of the requirements under control of the NS value does maintain consistency in the specification with how A-MPR has been introduced for other bands and further allows additional flexibility should an operator in another country which does not have these FCC rules desire to use this band.

Proposal 3:  An NS value is to be defined for this band.  The UE emission requirements are applied and A-MPR (A-MPR table is FFS) is allowed when the NS value is signaled.  
8.1.4
UE out-of-band emissions (additional spectrum emissions)

The WCS band will adhere to the additional spectrum mask requirements commonly imposed via NS_03, NS_11, and NS_20.  Thus, NS_xy for the WCS band will be added to applicability of Table 8.1.4-1.  This accounts for the FCC emission requirements over the range 2300 - 2320 MHz.  The remainder of the emission requirements, which are stricter than those in this additional spectrum emission mask, are captured as spurious emissions.

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_03", "NS_11", "NS_20", or "NS_xy" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 8.1.4-1-1.

Table 8.1.4-1: Additional requirements 

	
	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
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 2.8-5
	
	-13
	-13
	-13
	-13
	-13
	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


NOTE:
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

8.1.5
Emission mask and UE coexistence

The UE coexistence table will include the emission requirements, applicable when NS_xy is signaled by the network in accordance with the agreement in [9].  Additionally, the UE coexistence table must also include coexistence between the WCS band and other bands operating in North America where the band is expected to be deployed.  These include bands 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 26, 29, and 41.  In most of these cases, the frequency separation is large enough that -50 dBm/MHz can be met.  However, in the case of Band 13, its uplink has a 3rd harmonic component which lands in the downlink of the WCS band.  Therefore, a harmonic exception is proposed to be allowed for Band 13.
8.2
UE receiver requirements

8.2.1
UE REFSENS
8.2.2
UE in-band blocking
8.3
E-UTRA and MSR requirements

8.3.1

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)

8.3.2

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.

8.3.3

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 8.3.3-1: 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 8.3.3-2: 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 8.3.3-3: 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 8.3.3-4: 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 8.3.3-5: 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
	


8.3.4

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
8.3.5

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 8.3.5-1: 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 8.3.5-2: 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 8.3.5-3: 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


8.3.6
The BS out-of-band emissions for the WCS band

The FCC emission limits for the BS are specified in § 27.53 as a minimum attenuation level of the power of any emissions outside of a licensee’s frequency band(s).  3GPP specifies emission limits in terms of absolute power levels. Table 8.3.6-1 contains a summary of the attenuation requirements specified in § 27.53 as well as a translation to absolute power levels. 

Table 8.3.6-1. BS out-of band emissions for the WCS band
	Protected frequency range
	Minimum attenuation (dB) required in § 27.53 (NOTE)
	Absolute emission limit

	2305 – 2320 MHz
	43 + 10 log (P)
	-13dBm/MHz

	2345 – 2360 MHz
	43 + 10 log (P)
	-13dBm/NOTE

	2320 – 2345 MHz
	75 + 10 log (P)
	-45dBm/MHz

	2300 – 2305 MHz
	43 + 10 log (P)
	-13dBm/MHz

	2287.5 – 2300 MHz
	70 + 10 log (P)
	-40dBm/MHz

	2285 – 2287.5 MHz
	72 + 10 log (P)
	-42dBm/MHz

	Below 2285 MHz
	75 + 10 log (P)
	-45dBm/MHz

	2360 – 2362.5 MHz
	43 + 10 log (P)
	-13dBm/NOTE

	2362.5 – 2365 MHz
	55 + 10 log (P)
	-25dBm/MHz

	2365 – 2367.5 MHz
	70 + 10 log (P)
	-40dBm/MHz

	2367.5 – 2370 MHz
	72 + 10 log (P)
	-42dBm/MHz

	Above 2370 MHz
	75 + 10 log (P)
	-45dBm/MHz

	NOTE:  A measurement bandwidth of 1 MHz applies for this frequency range, except for the first 1 MHz adjacent to the channel edge where the measurement bandwidth is 1% of the transmitted channel bandwidth.


Table 8.3.6-1 contains a proposal on how to specify the out of band emissions for the BS. More specifically:

· The FCC requirement at 2320-2345MHz and below 2285 MHz is specified as a minimum attenuation level of 75+10logP with 1 MHz measurement bandwidth (or the equivalent -45dBm/MHz), while the attenuation required between 2285 and 2320 MHz is more relaxed.  The BS own UL protection (2305-2315 MHz for the WCS band)  is specified in 3GPP as -96dBm/100kHz. Therefore, the requirement below 2345 MHz can be kept as -45dBm/MHz.

· As proposed in [5], -45dBm/MHz is limited below 2345 MHz and above 2370 MHz. The requirement is proposed to be defined down to 2200 MHz and up to 2395 MHz to ensure co-existence with adjacent services to the WCS band, federal satellite systems between 2200-2290 MHz and Aeronautical Mobile Telemetry or AMT between 2370-2395 MHz.
· The out-of-band emissions between 2345-2362.5MHz are covered by the Additional Spectrum Emission Mask > 1GHz in TS 36.104 ad by the requirement on “Limits in FCC Title 47” in TS 37.104 
Table 8.3.6-2. BS out-of band emissions for the WCS band
	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	2200 MHz ( 2345 MHz
	-45 dBm
	1 MHz 
	

	
	
	
	

	2362.5 MHz ( 2365 MHz
	-25 dBm
	1 MHz
	

	2365 MHz ( 2367.5 MHz
	-40 dBm
	1 MHz
	

	2367.5 MHz ( 2370 MHz
	-42 dBm
	1 MHz
	

	2370 MHz ( 2395 MHz
	-45 dBm
	1 MHz
	

	




9
Channel numbering for E-UTRA, MSR
9.1 
<Issue 3>

9.2
…
10
Required changes to E-UTRA, MSR specifications
The required changes to the 3GPP specifications for the new band are summarised in a Table 10-1.

Table 10-1: 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 36.113
	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 36.307
	8.2.1.9
	

	TS 25.101
	8.2.2.1
	

	TS 25.104
	8.2.2.3
	

	TS 25.123
	8.2.2.7
	

	TS 25.133
	8.2.2.9
	

	TS 25.141
	8.2.2.10
	

	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
	


10.1 
<Issue 4>

10.2 
…
<11.X
Additional changes in TS XX.YYY>

(Modify title as applicable.)

In order to implement the new band into the <TS XX.YYY>, the required changes in addition to those identified in TR 30.007 are shown in Table 12.1-1.
Table 12.1-1: Required additional changes for <TS XX.YYY>
	Section
	Requirement
	Description of changes in TS XX.YYY

	
	
	


If the additional change identified is related to any study of General, UTRA, E-UTRA and/or MSR specific issues, a reference should be given to the corresponding subclause(s) in clause 7 to 12.

X
Examples for Styles

(This chapter provides guidance only and should be  deleted.)

The following styles and editing techniques are aimed to help in the formatting of the document using the 3GPP Template: 3GPP_70.dot, available from the 3GPP FTP site (ftp://ftp.3gpp.org/Information).

X.1
Heading Styles

Heading styles are included in the 3GPP Template and are used as follows:

Do not use any built-in automatic numbering for 3GPP documents. Although this is sometimes useful in the early drafting stages of a document, once the document has been placed under change control, the clause numbering needs to be fixed in order to keep cross-reference consistency as the 3GPP specification set develops.

Heading 1:
Used for Main clauses (1, 2, 3, etc.). Also used for Annex clauses (A.1, A.2, etc.).

Heading 2:
Used for Main clauses (4.1, 4.2, 5.1, 5.2, etc.). Also used for Annex clauses (A.1.1, A.1.2, etc.).

Heading 3:
Used for 2nd level clauses (4.1.1, 4.1.2, 5.1.1, 5.1.2, etc.). Also used for Annex clauses (A.2.1.1, A.2.1.2, etc.).

Heading 4 & 5:
Used for 3rd and 4th level clauses and Annex clauses.

Heading 6 & 7:
Not used, instead use style "H6" so that the title appears in the document, but does not appear in the Table of Contents.

Heading 8:
Used for Main Annex titles in Specifications (3G TS) (e.g. Annex A (normative): ).

Heading 9:
Used for Main Annex titles in Reports (3G TR) (e.g. Annex A: ).

X.2
Other common styles

Normal:
Used for main document text.

NO:
Used for Notes in the text (Allows Tab and Indent). See example below.

NW:
Same as NO, but Without line space after. Used when there are many notes in sequence.

NOTE 1:
This is an example of a note formatted in style NW. The style is designed to allow space for note numbering and line wrap with a hanging indent. There is no line space after.

NOTE 2:
This is an example of a note formatted in style NO. The style is designed to allow space for note numbering and line wrap with a hanging indent. There is a line space after.

Bullet styles:
The following bullet styles are provided.

B1:
Bullet level 1 for main bullet points.

B2:
Bullet level 2 for sub bullets.

B3-B5:
for further sub bullets.

NOTE:
Bullets are usually formatted manually, using a hyphen ( - ) or alphanumeric identifiers: a), b), or 1), 2) etc. followed by a tab character. Automatic bullet features should not be used as they may be lost if template styles are re-applied later.

Table styles:
TAH, TAL, TAC, TAR, TAN, for TAble Headers, Left justified, Centred, Right justified and Notes in tables: Style TH is used for the Table Heading (title or caption). See example below.

Table 1: Example of Table styles

	Col 1 Header (TAH)
	Col 2 Header (TAH)
	Col 3 Header (TAH)

	Left Justified (TAL)
	Centred (TAC)
	Right Justified (TAR)

	NOTE:
A special style is provided for notes within a table (TAN).


Figure Styles:
Figures and graphics are formatted with style "TH" which keeps the figure with the following paragraph, usually the figure title. Figure titles (captions) are formatted with style "TF". See example below.
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Ensure the graphic is not set to "float over  text" as this is not visible in Normal View.  


Figure 1: Example figure layout. To remove "float over text" select the graphic and "Format Object ..." - De‑select "float over text" in the Position Tab

Annexes are only to be used where appropriate:

Annex <A>:
<Annex title>

Annexes are labelled A, B, C, etc. and are "informative" (3GPP TRs are informative documents by nature).

A.1
Heading levels in an annex

Heading levels within an annex are used as in the main document, but for Heading level selection, the "A.", "B.", etc. are ignored. e.g. A.1.2 is formatted using Heading 2 style.

Bibliography

The Bibliography is optional. If it exists, it shall follow the last annex in the document.

The following material, though not specifically referenced in the body of the present document (or not publicly available), gives supporting information.

Bibliography format

-
<Publication>: "<Title>".

OR

<Publication>: "<Title>".

Annex <X>:
Change history

It is usual to include an annex (usually the final annex of the document) for reports under TSG change control which details the change history of the report using a table as follows:

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New
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