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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

The present document a technical report for the AWS extension band for LTE work item. The band is specified as 70+90 MHz  (1710 - 1780 MHz / 2110 - 2200 MHz) with fixed duplex spacing. Intra-band DL CA is also included as part of the WI.
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 30.007: “Guideline on WI/SI for new Operating Bands”

[3]
TR 36.849, “Study on Advanced Wireless Services (AWS) extension band for LTE”

[4]
Amendment of the Commission’s Rules with Regard to Commercial Operations in the 1695-1710 MHz, 1755-1780 MHz, and 2155-2180 MHz Bands, GN Docket No. 13-185, Report and Order, 29 FCC Rcd 4610 (2014)  (AWS-3 R&O).FCC 14-31 Report and Order.
[5]
RP-150428, “New WI: AWS-Extension Band for LTE”
Reference to relevant background documents for the frequency arrangement and regulation should be given.

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)

AWS
Advanced Wireless Service
4
Background
A band plan was agreed as the outcome of the SI on AWS-Extension band for LTE and is documented in TR 36.849 [3]. 

· 70+90 (1710 - 1780 MHz / 2110 - 2200 MHz, fixed duplex with downlink intra-band CA across 90 MHz span)
Interoperability within the band was also discussed during the SI, following the FCC expectations in [4], It was agreed and documented in [3] that “if during the WI for the above band plan it is concluded that interoperability across any part of the band cannot be achieved, then RAN4 agrees to address those interoperability issues”. To this end, it is expected that support of CA will be specified for the band. 

Following are the objectives of the WI [5]:

1. Specify a new operating band with UL 1710 - 1780 MHz and DL 2110 - 2200 MHz with:

· Fixed duplex spacing of 400MHz

· Support for 5, 10, 15 and 20MHz bandwidths

2. Support interoperability across the complete band (1710-1780/2110-2200MHz) by means of intra-band CA

· Specification of intra-band CA shall be completed as part of the WI
3. Interoperability shall be met by intra band carrier aggregation, and if it is determined that interoperability cannot be met by intra band CA, the means by which interoperability will be achieved shall be specified and the WID shall be modified.

5
Frequency band arrangements and regulatory background
6
List of band specific issues for AWS extension band for LTE work item
 - General

- Co-existence with other 3GPP bands

- Interoperability by means of CA
-
Specific E-UTRA
-
UE specific (stand alone band)

- 
UE TX requirements

- Unwanted emissions 

- 
UE RX requirements

- UE REFSENS
- UE blocking requirements- BS specific 

- Intra-band contiguous CA Class C


- E-UTRA CA bandwidth combination sets 
- UE RX requirements

- UE REFSENS
- UE blocking requirements
- 
Intra-band non-contiguous CA(2DL/1UL)


- E-UTRA CA bandwidth combination sets 

- UE RX requirements

- UE REFSENS
- UE blocking requirements
7
General issues
7.1



Co-existence with other 3GPP bands

Co-existence with Bands 2, 4, 5, 7, 10, 12, 13, 14, 17, 23, 24, 25, 26, 29, 30, 38, 41 need to be considered. Bands 5, 12, 13, 14, 17, 26 and 29 are low bands and far enough from the AWS-extension band or band 66. Band 2, 7, 24, 25, 30 and 38 are high bands with enough separation towards Band 66. 

The Band 66 UL emissions can be kept as -50dBm/MHz for protection of Band 2, 7, 24, 25, 30 and 38. In addition, Band 66 also needs to protect its own DL and thus will also protect the overlapping DL bands, i.e. DL of Band 4, Band 10 and Band 23. Changes to TS 36.101 are included in Table 7.1-1.


Table 7.1-1: Requirements (Table 6.6.3.2-1 in TS 36.101)
	E-UTRA Band
	Spurious emission 

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

	2
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 23, 24, 26, 27, 28, 29, 30, 41, 42, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	4
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 23, 24, 25, 26, 27, 28, 29, 30, 41, 43, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	5
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 23, 24, 25, 28, 29, 30, 31,  38, 40, 42, 43, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	7
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 20, 22, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	- 
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21

	10
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 26, 27, 28, 29, 30, 41, 43, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 22, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	12
	E-UTRA Band 2, 5, 13, 14, 17, 23, 24, 25, 26, 27, 30, 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 12
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	13
	E-UTRA Band 2, 4, 5, 10, 12, 13, 17, 23, 25, 26, 27, 29, 41, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	15

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	11, 15

	
	E-UTRA Band 14
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 24, 30
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	14
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 26, 27, 29, 30, 41, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	12, 15

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	11, 12, 15

	17
	E-UTRA Band 2, 5, 13, 14, 17, 23, 24, 25, 26, 27, 30, 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 12
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	23
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 23, 24, 26, 27, 29, 30, 41, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	24
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 26, 29, 30, 41, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	25
	E-UTRA Band 4, 5, 10,12, 13, 14, 17, 23, 24, 26, 27, 28, 29, 30, 41, 42, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 25
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	26
	E-UTRA Band 1, 2, 3, 4, 5, 10, 11, 12, 13, 14, 17, 18,19, 21, 23, 24, 25, 26, 29, 30, 31, 34, 40, 42, 43, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	703
	-
	799
	-50
	1
	

	
	
	799
	-
	803
	-40
	1
	15

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	30
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 23, 24, 25, 26, 27, 29, 30, 38, 41, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	38
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13, 14, 17, 20, 22, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	2620
	- 
	2645
	-15.5
	5
	15, 22, 26

	
	Frequency range
	2645
	-
	2690
	-40
	1
	15, 22

	41
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13 , 14, 17, 23, 24, 25, 26, 27, 28, 29, 30, 34, 39, 40, 42, 44, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low 
	- 
	FDL_high
	-50
	1
	30

	
	Frequency range
	1839.9
	
	1879.9
	-50
	1
	30

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	8, 30

	66
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 23, 24, 25, 26, 27, 28, 29, 30, 41, 43, 66
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

…

NOTE 8:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

…

NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

…

NOTE 21:
This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.

NOTE 22:
This requirement is applicable for any channel bandwidths within the range 2570 - 2615 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2605.5 - 2607.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2597 - 2605 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
For carriers with channel bandwidth overlapping the frequency range 2615 - 2620 MHz the requirement applies with the maximum output power configured to +19 dBm in the IE P-Max.

…

NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.

…

NOTE 30:
This requirement applies when the E-UTRA carrier is confined within 2545-2575MHz or 2595-2645MHz and the channel bandwidth is 10 or 20 MHz




BS-BS co-existence and co-location with other 3GPP bands is covered in chapters 8.2 and 8.3.
7.2



Interoperability by means of CA

<text to be added>
8
Study of E-UTRA specific issues
8.1


UE specific (stand alone band)

Newer simulated filter data for the AWS extension band (1710-1780MHz UL/2110-2200MHz DL) is shown in Table 8.1-1.  The data provided is all under extreme temperature condition (ETC).

Table 8.1-1.  Simulated filter data for AWS extension band
	
	TX IL Max
	RX IL Max
	TX Isolation Min
	RX Isolation Min

	Vendor A
	1.3 dB
	1.8 dB
	60 dB
	60 dB

	Vendor B
	2.3 dB
	2.9 dB
	55 dB
	50 dB

	Vendor C
	2.5 dB
	3.2 dB
	45 dB
	50 dB

	Vendor D
	2.5 dB
	2.8 dB
	52 dB
	48 dB

	Average
	2.2 dB
	2.7 dB
	53 dB
	52 dB


In general, an improvement in filter performance is observed over the ones collected during the SI phase [3]. 
Filter data including that reported during the SI as well as the more recent data reported above is summarized below.

First, as reference, data for Band 4 duplexer performance is provided.  This data is reproduced from Table 8.1-4 of [3].

Table 8.1-2.  Band 4 filter performance reference

	Tx IL
	Rx IL
	Tx Isolation
	Rx Isolation
	Source

	1.7
	2.2
	54
	50
	Vendor A, Table 8.1-4 of [3]

	1.8
	2.2
	55
	50
	Vendor B, Table 8.1-4 of [3]

	2
	2.5
	55
	47
	Vendor C, Table 8.1-4 of [3]

	1.8
	1.8
	60
	60
	Vendor D, Table 8.1-4 of [3]

	1.8
	2.2
	56
	52
	Average


Next, we summarize the duplexer performance data for the 70+90 extended AWS band as reported in [3] and Table 8.1-1 above.

Table 8.1-3.  Band 66 70+90 filter performance

	Tx IL
	Rx IL
	Tx Isolation
	Rx Isolation
	Source

	2.8*
	3.5*
	52
	48
	Vendor A, Table 8.1-2 of [3]

	2.3*
	3.2*
	50
	50
	Vendor B, Table 8.1-2 of [3]

	2.2
	2.5
	60
	60
	Vendor A, Table 8.1-3 of [3]

	2.3
	2.9
	51
	46
	Vendor B, Table 8.1-3 of [3]

	2.5
	3.5
	49
	50
	Vendor C, Table 8.1-3 of [3]

	2.5
	3.1
	51
	52
	Vendor A, Table 8.1-4 of [3]

	2.9
	2.9
	55
	50
	Vendor B, Table 8.1-4 of [3]

	2.5
	3.5
	53
	45
	Vendor C, Table 8.1-4 of [3]

	2.2
	2.5
	60
	60
	Vendor D, Table 8.1-4 of [3]

	2.4
	3.5
	55
	55
	Vendor E, Table 8.1-4 of [3]

	1.3
	1.8
	60
	60
	Vendor A of Table 8.1-1

	2.3
	2.9
	55
	50
	Vendor B of Table 8.1-1

	2.5
	3.2
	45
	50
	Vendor C of Table 8.1-1

	2.5
	2.8
	52
	48
	Vendor D of Table 8.1-1

	2.4
	3.0
	53
	52
	Average

	*The TxIL and RxIL data for these two rows was a computed value since only the difference in performance compared to Band 4 was reported.  The average value from Band 4 filter performance from Table 1 was used to convert from delta performance to absolute performance.


The difference in performance of the Band 66 70+90 filter compared to the reference Band 4 filter is shown below.  The average of all values provided across all vendors was used to form the comparison.

Table 8.1-4.  Difference in filter performance between Band 66 and Band 4

	Delta Tx IL
	Delta Rx IL
	Delta Tx isolation
	Delta Rx isolation

	0.6
	0.8
	-3
	0


8.1.1


UE TX requirements

<text to be added>
8.1.1.1


Unwanted emissions 
<text to be added>
8.1.2


UE RX requirements

8.1.2.1


UE REFSENS

The reference sensitivity is impacted by the additional insertion loss in the Rx path since this directly increases the overall noise figure of the receiver.  Moreover, the loss in Tx isolation results in an increase to IP2 generated noise also degrading receiver performance.  Therefore, given the increase in front-end insertion loss by 0.8 dB and the decrease in Tx isolation by 3 dB, we propose reference sensitivity for Band 66 to be [0 - 1 dB, FFS] relaxed compared to Band 4, noting that this still exceeds Band 2 reference sensitivity by FFS dB for example.  

Table 8.1.2.1-1: Reference sensitivity QPSK PREFSENS (Table 7.3.1-1 of TS 36.101)
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	4
	-104.7
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	66
	
	
	FFS
	FFS
	FFS
	FFS
	FDD


Another question that arises is whether RIB relaxations applicable to Band 4 should also be made available for Band 66 to promote interoperability.    For example, for a UE that supports CA_2A-4A, it is allowed 0.3 dB RIB in Band 4 single carrier reference sensitivity and a question is whether that relaxation should also be allowed in Band 66.  The answer is no.  Any relaxation as a result of additional front-end losses to support carrier aggregation should be treated separately if and when such a CA combination is defined with Band 66.  The front-end loss, for example, of a B2+B66 quadplexer has been observed to be much larger than it is for a B2+B4 quadplexer justifying a larger RIB for Band 66.  However, such judgment should be made at the time when such a band combination is proposed and evaluated.

8.1.2.1.1


Uplink configuration

Given the large 400 MHz Tx-Rx separation for Band 66, the uplink configuration for reference sensitivity can be fully allocated.
8.1.2.2


UE blocking requirements

<text to be added>
8.2


BS specific (stand alone band)
8.2.1
Operating band unwanted emissions
As stated in the FCC Order (FCC-14-31) [4], the BS general emission limits mandated by the FCC for the AWS-3 spectrum are the same as those of the AWS-1 (E-UTRA Band 4) and AWS-4 (E-UTRA Band 23), i.e. attenuate out-of-block emissions by a factor of (43 + 10*log(P) dB) below the transmitter power (P) for a resolution bandwidth of 1 MHz or greater. Therefore, the general limits for Category A and the additional limits for E‑UTRA bands >1GHz as specified in Clause 6.6.3 of TS 36.104 and TS 36.141 for E-UTRA Bands 2 and 4 shall also be applied for Band 66. Note that the general limits for Category B Option 2 are not applicable in North America, and thus need not be specified for Band 66. The following impact to BS specification (on the basis of 36.104) is agreed due to introduction of Band 66:
6.6.3.1
Minimum requirements for Wide Area BS (Category A)

For E-UTRA BS operating in Bands 1, 2, 3, 4, 7, 9, 10, 11, 21, 22, 23, 24, 25, 30, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 66, emissions shall not exceed the maximum levels specified in Tables 6.6.3.1-4 to 6.6.3.1-6:

6.6.3.2
Minimum requirements for Wide Area BS (Category B)

For E-UTRA BS operating in Bands 1, 2, 3, 4, 7, 10, 22, 25, 30, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 66, emissions shall not exceed the maximum levels specified in Tables 6.6.3.2.1-4 to 6.6.3.2.1-6:

6.6.3.3
Additional requirements

In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 2, 4, 10, 23, 25, 30, 35, 36, 41, 66, emissions shall not exceed the maximum levels specified in Table 6.6.3.3-2.

8.2.2
Additional spurious emissions requirements
The E-UTRA BS spurious emissions limits currently specified for co-existence with systems operating in other frequency bands are more stringent than the general emissions limits by the FCC. To ensure sufficient protection to the co-existing systems, the same limits as the other E-UTRA bands BS shall be specified for Band 66 in Clause 6.6.4.3 of TS 36.104 and Clause 6.6.4.5.4 of TS 36.141. The same modifications are needed in Clause 6.6.1.3 of TS 37.104 and Clause 6.6.1.5.5 of TS 37.141. Co-existence between Band 4, Band 10, Band 23 and Band 66 needs some special considerations as Band 66 DL includes the Band 4, Band 10 and Band 23 DL frequencies, as shown in Figure 8.2.2-1

Figure 8.2.2-1: 3GPP operating bands around Band 66
The DL spurious emissions for BS co-existence applies at 10MHz from the DL operating band and thus Band 66 do not need to fulfil the standard -52dBm/MHz protection towards Band 4,  Band 10 and Band 23 DL. The same should apply to Band 4, Band 10 and Band 23 emissions towards Band 66 DL
Table 8.2.2-1: 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 66.

	
	1710 - 1755 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 4, 10 or 66, 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 66.

	
	1710 - 1770 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 10 or 66, 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.

	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 66. 

	
	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 66
	2110 - 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 4, 10, 23 or 66.

	
	1710 - 1780 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 66, 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.

	NOTE 4: 
This requirement does not apply to a Band 2 E-UTRA BS of an earlier release. In addition, it does not apply to an E-UTRA Band 2 BS from an earlier release manufactured before 31 December, 2012, which is upgraded to support Rel-10 features, where the upgrade does not affect existing RF parts of the radio unit related to this requirement.


Table 8.2.2-2: 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 66, 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 66, 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 66
	1710 - 1780 MHz
	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band 66, 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.


8.2.3
Co-location with other base stations
The E-UTRA BS spurious emissions limits currently specified for co-location with another BS are more stringent than the general emissions limits by the FCC. To ensure sufficient protection to the co-located BS, the same limits as the other E-UTRA bands BS shall be specified for Band 66 in Clause 6.6.4.4 of TS 36.104 and Clause 6.6.4.5.5 of TS 36.141. The same modifications are needed in Clause 6.6.1.4 of TS 37.104 and Clause 6.6.1.5.6 of TS 37.141.
Table 8.2.3-1: 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 66
	1710 - 1780 MHz
	-96 dBm
	100 kHz
	


Table 8.2.3-2: 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 66
	1710 - 1780 MHz
	-88 dBm
	100 kHz
	


Table 8.2.3-3: 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 66
	1710 - 1780 MHz
	-91 dBm
	100 kHz
	


8.2.4
General blocking requirement
The general blocking requirements currently specified for E-UTRA BS apply the in-band blocking signal within +/-20 MHz of the UL frequency range of a band, except when the DL frequency range of the same band falls within such range. Since the duplex distance of Band 66 is larger than 20 MHz and thus no exception is needed, the same general blocking requirements as specified for E-UTRA Bands 4 and 23 BS shall be specified for Band 66 in Clause 7.6.1 of TS 36.104 and, Clause 7.6.5.1 of TS 36.141,  to ensure sufficient BS receiver blocking ability. The same modifications are needed in Clause 7.5.1 of TS 37.104 and Clause 7.4.5.1, 7.5.5.1 of TS 37.141.
Table 8.2.4-1: 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, 66
	(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 

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-1.

Note**:
For a BS capable of multiband operation, in case of interfering signal that is not in the in-band blocking frequency range of the operating band where the wanted signal is present, the wanted signal mean power is equal to PREFSENS + 1.4 dB.


Table 8.2.4-2: 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, 66
	(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 

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-2

Note**:
For a BS capable of multiband operation, in case of interfering signal that is not in the in-band blocking frequency range of the operating band where the wanted signal is present, the wanted signal mean power is equal to PREFSENS + 1.4 dB.


Table 8.2.4-3: 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, 66
	(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 

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-3.


Table 8.2.4-4: 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, 66
	(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 

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-4.

Note**:
For a BS capable of multiband operation, in case of interfering signal that is not in the in-band blocking frequency range of the operating band where the wanted signal is present, the wanted signal mean power is equal to PREFSENS + 1.4 dB.


8.2.5
Blocking requirement for co-location with other base stations
The blocking requirements currently specified for E-UTRA BS when co-located with BS in other frequency bands do not apply when the interfering signal falls within +/-10 MHz of the UL frequency range of a band, except for Band 13 in order to allow co-location with Band 14 BS. Since no DL frequency range of BS in other frequency bands is within +/-10 MHz of the UL frequency range of Band 66 and thus no exception is needed, the blocking requirements for co-location with other BS shall be specified for Band 66 in Clause 7.6.2 of TS 36.104, Clause 7.6.5.2 of TS 36.141, using the same interfering signal as the other E-UTRA bands BS. The same changes are needed in Clause 7.5.2of TS 37.104 and Clause 7.5.5.2 of TS 37.141:
Table 8.2.5-1: 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 66
	2110 – 2200
	+16
	PREFSENS + 6dB*
	CW carrier

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-1.

	NOTE 1:
Except for a BS operating in Band 13, these requirements do not apply when the interfering signal falls within any of the supported uplink operating band or in the 10 MHz immediately outside any of the supported uplink operating band.
For a BS operating in band 13 the requirements do not apply when the interfering signal falls within the frequency range 768-797 MHz.

NOTE 2:
Some combinations of bands may not be possible to co-site based on the requirements above. The current state-of-the-art technology does not allow a single generic solution for co-location of UTRA TDD or E-UTRA TDD with E-UTRA FDD on adjacent frequencies for 30dB BS-BS minimum coupling loss.  However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [8].

NOTE 3:
For a BS operating in band 11 or 21, this requirement applies for interfering signal within the frequency range 1475.9-1495.9 MHz.
NOTE 4:
Co-located TDD base stations that are synchronized and using the same or adjacent operating band can receive without special co-location requirements. For unsynchronized base stations, special co-location requirements may apply that are not covered by the 3GPP specifications.


Table 8.2.5-2: 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 66
	2110 – 2200
	-6
	PREFSENS + 6dB*
	CW carrier

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-2.

	NOTE 1:
Except for a BS operating in Band 13, these requirements do not apply when the interfering signal falls within any of the supported uplink operating band or in the 10 MHz immediately outside any of the supported uplink operating band.
For a BS operating in band 13 the requirements do not apply when the interfering signal falls within the frequency range 768-797 MHz.

NOTE 2:
Some combinations of bands may not be possible to co-site based on the requirements above. The current state-of-the-art technology does not allow a single generic solution for co-location of UTRA TDD or E-UTRA TDD with E-UTRA FDD on adjacent frequencies for 30dB BS-BS minimum coupling loss.  However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [8].

NOTE 3:
For a BS operating in band 11 or 21, this requirement applies for interfering signal within the frequency range 1475.9-1495.9 MHz.
NOTE 4:
Co-located TDD base stations that are synchronized and using the same or adjacent operating band can receive without special co-location requirements. For unsynchronized base stations, special co-location requirements may apply that are not covered by the 3GPP specifications.


Table 8.2.5-3: 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 66
	2110 – 2200
	+8
	PREFSENS + 6dB*
	CW carrier

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-4.

	NOTE 1:
Except for a BS operating in Band 13, these requirements do not apply when the interfering signal falls within any of the supported uplink operating band or in the 10 MHz immediately outside any of the supported uplink operating band.
For a BS operating in band 13 the requirements do not apply when the interfering signal falls within the frequency range 768-797 MHz.

NOTE 2:
Some combinations of bands may not be possible to co-site based on the requirements above. The current state-of-the-art technology does not allow a single generic solution for co-location of UTRA TDD or E-UTRA TDD with E-UTRA FDD on adjacent frequencies for 30dB BS-BS minimum coupling loss.  However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [8].

NOTE 3:
For a BS operating in band 11 or 21, this requirement applies for interfering signal within the frequency range 1475.9-1495.9 MHz.
NOTE 4:
Co-located TDD base stations that are synchronized and using the same or adjacent operating band can receive without special co-location requirements. For unsynchronized base stations, special co-location requirements may apply that are not covered by the 3GPP specifications.


8.3


Intra-band contiguous CA class C

8.3.1. 
E-UTRA CA bandwidth combination sets 


Table 8.3.1-1 includes the bandwidth combinations for CA_66A-66A. 
Table 8.3.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations

(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66C
	-
	10
	20
	
	
	

	
	
	15
	10, 15, 20
	
	40
	0

	
	
	20
	5, 15, 10, 20
	
	
	


8.3.2. 
UE RX requirements

8.3.2.1
UE REFSENS

<text to be added>
8.3.2.2
UE blocking requirements

<text to be added>
8.4


Intra-band non-contiguous CA (2DL/1UL)
8.4.1

E-UTRA CA bandwidth combination sets 
Table 8.4.1-1 includes the bandwidth combinations for CA_66A-66A. 
Table 8.4.1-1: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA (with two sub-blocks)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_66A-66A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	0


8.4.2


UE RX requriements

<text to be added>
8.4.2.1
UE REFSENS

<text to be added>
8.4.2.2
UE blocking requirements

<text to be added>
9
Study of MSR specific issues
10
Channel numbering for E-UTRA, MSR
Table 10-1 and Table 10-2 include the Operating band number and the EARFCN numbers, respectively.

Table 10-1: Operating band definition for AWS-extension

	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
	

	66
	1710 MHz 
	–
	1780 MHz 
	2110 MHz  
	–
	2200 MHz
	FDDx

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


Table 10-2: EARFCN numbers for AWS-extension

	E-UTRA Operating

Band
	Downlink
	Uplink

	
	FDL_low (MHz)
	NOffs-DL
	Range of NDL
	FUL_low (MHz)
	NOffs-UL
	Range of NUL

	66
	2110
	66436
	66436 – 67335
	1710
	131972
	131972 – 132671


11
Required changes to E-UTRA, UTRA and MSR specifications
The required changes to the 3GPP specifications for the new band are summarised in a Table 11-1.
Table 11-1: 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 36.106
	8.2.1.3
	

	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 36.143
	8.2.1.8
	

	TS 36.307
	8.2.1.9
	

	TS 25.101
	8.2.2.1
	

	TS 25.104
	8.2.2.3
	

	TS 25.106
	8.2.2.5
	

	TS 25.123
	8.2.2.7
	

	TS 25.133
	8.2.2.9
	

	TS 25.141
	8.2.2.10
	

	TS 25.143
	8.2.2.12
	

	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
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