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1.  Introduction

It was concluded in 2UL Carrier Aggregation study that -50dBm/MHz protection limit can be attained in general then no special care must be taken. This paper is to discuss an exceptional case, Band 8 in Japan, and consider how to modify TS36.101
2.  Background and Problem Statement
Protection requirements for 2UL cases has been studied extensively during last year and concluded that the stringent requirement of -50dBm/MHz could be met. Prime observations leading to the conclusion were:
1) non-linearity of components other than PA (i.e., switch, filter) does not cause high level IMD,
2) reverse mixing of two Tx frequencies in a PA could generate high level IMD, maximum -32dBm/MHz (with 45dB attenuation of a leaked band) for instance[1], but the IMD is expected to be attenuated significantly (20dB ~ 50dB) with a duplexer.
While the conclusion is quite rational in general, we have to give second thought to Band 8 for Japan. Band 8 in Japan is requested to protect Band 18/19 with-40dBm/MHz while a part of Band 19 is in the pass band of Band 8 Tx. (Note that then Band 8 Tx is limited to 900-915MHz with some RB restrictions in Japan.) This means condition 2) is not always true when IMD appears in B8 Tx pass band or its vicinity.  The situation is depicted in Figure 1.
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Figure. 1: Spectrum relation Between Band 8 in Japan and Band 18/19
Note: A similar arrangement has been adopted in Korea between Band 8 and band 5 but it would not cause an issue as the protection requirement is relaxed to the generic level, i.e. -30dBm/MHz.
3.  Evaluation with fullband Band 3
In short, the problem could happen when:

1) 2UL-CA including Band 8 is operated in Japan (with Band 8 Tx as 900-915MHz), and
2) Relevant IMD falls into Band 18/19 Rx region where Band 8 duplexer attenuation is small.

For 1), Band 3+8 CA (2UL) is the only possible combination proposed in Rel-12 so we treat this case as an example. For 2), it is observed that, as shown in Annex A, Band 8 duplexers could give at least 15dB attenuation at 870MHz, 10MHz away from the lower edge of Band 8 Tx band. Considering the relevant protection requirement is -40dBm/MHz and assuming PA’s worst IMD level as -30dBm/MHz, in this paper 870MHz – 890MHz is regarded as the danger zone (still with some margin) where violation of the protection requirement might occur.
For 3+8 CA, IM2 – IM5 analysis for 2UL are shown in the table 1 (only |m×B3-n×B8| type of IMD shown), with transmission of Band 8 confined in 900-915MHz. 

B3 Tx : 1,710 - 1,785MHz, B8 Tx : 900 – 915MHz
	IM2
	|B3 - B8|
	
	
	

	
	795 - 885
	
	
	

	IM3
	|2*B3 - B8|
	|2*B8 - B3|
	
	

	
	2505 - 2670
	15 -120
	
	

	IM4
	|3*B3 - B8|
	|3*B8 - B3|
	|2*B3 - 2*B8|
	

	
	4215 - 4455
	915 - 1035
	1590 - 1770
	

	IM5
	|3*B3 - 2*B8|
	|3*B8 - 2*B3|
	|4*B3 – B8|
	|4*B8 – B3|

	
	3300 - 3555
	675 - 870
	5925 - 6240
	1815 - 1950


Table. 1: IMD analysis of Band 3 and Band 8
As shown in yellow, IM2 will fall into the danger zone. IM5 of |3×B8-2×B3| falls next to the danger zone (indicated as beige), but it would not cause a problem as more than 15dB attenuation is expected.
[Observation 1] With full B3 bandwidth considered, IM2 might violate the protection requirement for Band 18/19.

4. How to address this issue
In Japan, Band 8 (15MHz) is occupied by SoftBank Mobile and Band 3 is currently shared by NTTdocomo (1,765 – 1,785MHz) and Y!mobile (ex. eAccess, 1,750 -1,765MHz). From Band 8 owner’s standpoint, it is highly unlikely to conduct CA with NTTdocomo while it might be some room to consider CA with Y!mobile. (Note that, from regulatory perspective, inter-operator CA is not permitted at present in Japan). With B3 Tx limited from 1,710 to 1,765MHz based upon above, IMD is estimated as below:
B3 Tx : Confined to 1,710 - 1,765MHz, B8 Tx : 900 – 915MHz
	IM2
	|B3 - B8|
	
	
	

	
	795 – 865
	
	
	

	IM3
	|2*B3 - B8|
	|2*B8 - B3|
	
	

	
	2505 - 2630
	35 -120
	
	

	IM4
	|3*B3 - B8|
	|3*B8 - B3|
	|2*B3 - 2*B8|
	

	
	4215 - 4395
	935 - 1035
	1590 - 1730
	

	IM5
	|3*B3 - 2*B8|
	|3*B8 - 2*B3|
	|4*B3 – B8|
	|4*B8 – B3|

	
	3300 - 3495
	675 - 830
	5925 - 6160
	1835 - 1950


Table. 2: IMD analysis of Confined Band 3 and Band 8

Thus, with confined Band 3 arrangement, no protection issue will be foreseen for B3+B8 CA with 2UL in Japan. 
[Observation 2] Contrary to Observation 1, with a practical scenario, the violation of Band 18/19 protection is not expected.

One thing to note is that we leave completely up to RAN5 on how protection issues with 2UL IMD are tested (other than a comment limiting the test coverage where IMDs might fall down), so it might be better to add a note to RAN4 spec. at least to avoid an unfortunate situation that RAN5 selects a problematic frequency combination to check B3+B8 protection requirement for B18/B19. A simple way is to limit frequency positions of Band 3 or Band 8 for that case.
[Observation 3] It might be better to eliminate problematic frequency positions for RAN5 not to select these for their RF testing.
From this standpoint, if such an arrangement is required by UE/chipset vendors, we’re fine to limit Band 3 UL positions for 2UL_CA of B3+B8 for protection requirement for Japan. If 870MHz with 15dB attenuation is an agreeable border from Band 8 filter performance, the upper bound of band 3 in this case can be 1,765MHz. This would eliminate possibility of testing unrealistic combination for Japan. 
[Proposal 1] Band 3 Tx upper bound can be limited to 1,765MHz in 2UL_CA of B3+B8 for the protection of Band 18/19 in Japan, if UE/chipset vendors need to have such a limitation.
Adding a note for that depends on how the 2UL-CA requirements are described in 36.101. If tabular format is adopted for 2UL_CA similar to Table 6.6.3.2 such as [2, withdrawn], the note can be added to capture Band 3 limitation where 860-890MHz protection is required for Japan. A possible form using [2] as a baseline is shown in Annex C.
5. Other potential combinations

While they are not yet proposed as WI, 2UL-CA including Band 8 for Japan may cause similar problems. Taking current ownership/allocations into account, potential counterpart bands are B28, B11, B1, B41. Relevant IMD tables are listed in Annex B and fortunately there seems no relevant combination found which might interfere toward Band 18/19.
[Observation 4] Based on the current spectrum allocation, no harmful case is foreseen other than B3+B8 in terms of 2UL-CA including Band 8 in Japan.
6. Conclusion
This paper is to discuss an exceptional case for 2UL_CA protection on Band 8 in Japan and propose a possible solution. This document includes a proposal 1 to be approved as: 
[Proposal 1] Band 3 Tx upper bound can be limited to 1,765MHz in 2UL_CA of B3+B8 for the protection of Band 18/19 in Japan, if UE/chipset vendors need to have such a limitation.
Reference
[1] R4-133728
Interband CA 2 UL IMD measurements with leakage to PA output, Nokia Corporation
[2] R4-143551
Spurious emission band UE co-existence requirements for Dual-uplink inter-band CA, LG Electronics
Annex A.  Duplexer Performance 
Note: all the graphs below are extracted from data sheet.
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Annex B. Other Possible 2UL Combinations including Band 8 for Japan

B28 Tx : 703 - 748MHz, B8 Tx : 900 – 915MHz

	IM2
	|B28 - B8|
	
	
	

	
	152 - 212
	
	
	

	IM3
	|2*B28 - B8|
	|2*B8 – B28|
	
	

	
	491-596
	1052 - 1127
	
	

	IM4
	|3*B28 - B8|
	|3*B28 – B8|
	|2*B28 - 2*B8|
	

	
	1952 - 2042
	1194 - 1344
	304 - 424
	

	IM5
	|3*B28 - 2*B8|
	|3*B8 - 2*B28|
	|4*B28 – B8|
	|4*B8 – B28|

	
	279 - 444
	1204 - 1339
	2852 - 2957
	1897 - 2092


Table. A.1: IMD analysis of Band 28 and Band 8
B11 Tx : 1,428 – 1,448MHz, B8 Tx : 900 – 915MHz

	IM2
	|B11 - B8|
	
	
	

	
	512 - 547
	
	
	

	IM3
	|2*B11 - B8|
	|2*B8 – B11|
	
	

	
	1939 - 1994
	353 -403
	
	

	IM4
	|3*B11 - B8|
	|3*B8 – B11|
	|2*B11 - 2*B8|
	

	
	3366 - 3441
	1253 - 1318
	1024 - 1094
	

	IM5
	|3*B11 - 2*B8|
	|3*B8 - 2*B11|
	|4*B11 – B8|
	|4*B8 – B11|

	
	2451 - 2541
	109 - 194
	4793 - 4888
	2153 - 2233


Table. A. 2: IMD analysis of Band 11 and Band 8
B1 Tx : 1,920 - 1,980MHz, B8 Tx : 900 – 915MHz

	IM2
	|B1 - B8|
	
	
	

	
	1005 - 1080
	
	
	

	IM3
	|2*B1 - B8|
	|2*B8 – B1|
	
	

	
	2925 - 3060
	90 -180
	
	

	IM4
	|3*B1 - B8|
	|3*B8 – B1|
	|2*B1 - 2*B8|
	

	
	4845 - 5040
	720 - 825
	2010 - 2160
	

	IM5
	|3*B1 - 2*B8|
	|3*B8 - 2*B1|
	|4*B1 – B8|
	|4*B8 – B1|

	
	3930 - 4140
	1095 - 1260
	6765 - 7020
	1620 - 1740


Table. A.3: IMD analysis of Band 1 and Band 8
B41 Tx : 2,545 – 2,645MHz (allocated for “TD-LTE compatible” technologies in Japan), B8 Tx : 900 – 915MHz 
	IM2
	|B41 - B8|
	
	
	

	
	1630 - 1745
	
	
	

	IM3
	|2*B41 - B8|
	|2*B8 – B41|
	
	

	
	3445 - 3660
	715 -845
	
	

	IM4
	|3*B41 - B8|
	|3*B8 – B41|
	|2*B41 - 2*B8|
	

	
	6730 - 7035
	55 - 200
	3260 -3490
	

	IM5
	|3*B41 - 2*B8|
	|3*B8 - 2*B41|
	|4*B41 – B8|
	|4*B8 – B41|

	
	5805 - 6135
	2345 - 2590
	9265 - 9480
	955 - 1115


Table. 1: IMD analysis of Band 41 and Band 8
Annex C. Note to be added to possible requirement table for 2UL-CA

Note : The table was extracted from R4-143551 (withdrawn contribution by LG Electronics) and track changes here only indicate the proposed modifications in this contribution.

************************************************************************************************
6.6.3.2A
Spurious emission band UE co-existence for CA

This clause specifies the requirements for the specified carrier aggregation configurations for coexistence with protected bands
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band. 

Table 6.6.3.2A-1: Requirements

	E-UTRA CA Configuration
	Spurious emission 

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

	CA_1C
	E-UTRA Band 1, 3, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 38, 40, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	4, 6, 7

	
	Frequency range
	1880
	-
	1895
	-40
	1
	7,10

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	7, 10, 12

	
	Frequency range
	1900
	-
	1915
	-15.5
	5
	6, 7, 10, 12

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	6, 7, 10, 12

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	4, 5

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	CA_7C
	E-UTRA Band 1, 3, 7, 8, 20, 22, 27, 28, 29, 30. 31, 33, 34, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570
	-
	2575
	+1.6
	5
	8, 12

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	8, 12

	
	Frequency range
	2595
	-
	2620
	-40
	1
	8

	CA_38C
	E-UTRA Band 1,3, 8, 20, 22, 27, 28, 29, 30, 31, 33, 34, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2620
	-
	2645
	-15.5
	5
	9, 10, 11, 12

	
	Frequency range
	2645
	-
	2690
	-40
	1
	9, 10, 11

	CA_40C
	E-UTRA Band 1, 3, 22, 26, 27, 33, 34, 39, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	CA_41C
	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
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	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 or 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth (MBW).

NOTE 3:
To meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 4:
Applicable when CA_NS_01 in subclause 6.6.3.3A.1 is signalled by the network.
NOTE 5:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 6:
Applicable when CA_NS_02 in subclause 6.6.3.3A.2 is signalled by the network.
NOTE 7:
Applicable when CA_NS_03 in subclause 6.6.3.3A.3 is signalled by the network.

NOTE 8:
Applicable when CA_NS_06 in subclause 6.6.3.3A.5 is signalled by the network.

NOTE 9:
Applicable when CA_NS_05 in subclause 6.6.3.3A.4 is signalled by the network.
NOTE 10:
The requirement also applies 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 11:
This requirement is applicable for carriers with bandwidths confined in 2570-2615 MHz. For assigned carriers with bandwidths overlapping the frequency range 2615-2620 MHz the requirements apply with the maximum output power configured to +20 dBm in the IE P-Max.

NOTE 12:
For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


For inter-band carrier aggregation with the uplink assigned to two E-UTRA bands the requirements in Table 6.6.3.2A-2 applies for each inter-band combination. 
Table 6.6.3.2A-2: Requirements for dual-uplink inter-band carrier aggregation
	E-UTRA CA Configuration
	Spurious emission 

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

	CA_1A-5A
	E-UTRA Band 1, 5, 7, 8, 22, 28, 31, 38, 40,  42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3,34
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	E-UTRA band 26
	859
	-
	869
	-27
	1
	

	CA_3A-20A
	E-UTRA Band 1, 7, 8, 33, 34, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3, 20
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	E-UTRA Band 22, 38, 42
	FDL_low
	-
	FDL_high
	-50
	1
	2

	CA_1A-19A
	E-UTRA Band 1, 11, 21, 28
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 34
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	Frequency range
	860
	-
	890
	-40
	1
	3, 8

	
	Frequency range
	945
	-
	960
	-50
	1
	3

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3, 4, 7

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	3

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	CA_7A-28A
	E-UTRA Band 3,7,8, 20,27,31,34
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 22, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	5, 6

	
	Frequency range
	758
	-
	773
	-32
	1
	3

	
	Frequency range
	773
	-
	803
	-50
	1
	

	CA_2A-13A
	E-UTRA Band 4, 5,10,12,13,17, 22, 23, 26, 27, 29, 41, 42
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2,14, 25 
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	E-UTRA Band 24, 30, 43
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	3

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	3, 9

	CA_4A-13A
	E-UTRA Band 2,4, 5, 7, 10,12,13,17, 22, 23,25, 26, 27, 29, 41, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 14
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	E-UTRA Band 24, 30, 42
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	3

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	3, 9

	CA_3A-8A
	E-UTRA Band 1, 20, 26, 27, 28, 31, 33, 34, 38, 39, 40, 44
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3, 8
	FDL_low
	-
	FDL_high
	-50
	1
	2, 3

	
	E-UTRA band 11, , 21, 
	FDL_low
	-
	FDL_high
	-50
	1
	10,11

	
	E-UTRA band 7, 22, 41, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	4, 10, 11

	
	Frequency range
	860
	-
	890
	-40
	1
	3,11,17

	CA_4A-12A
	E-UTRA Band 2, 5, 7,13, 14, 17, 22, 23, 24, 25, 26, 27,28, 29, 30, 41, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10. 42
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 12
	FDL_low
	-
	FDL_high
	-50
	1
	3

	CA_4A-17A
	E-UTRA Band 2, 5, 7,13, 14, 17, 22, 23, 24, 25, 26, 27,28, 29, 30, 41, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10. 42
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 12
	FDL_low
	-
	FDL_high
	-50
	1
	3

	CA_1A-7A
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 29, 30, 31, 40, 41, 42, 43, 44
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3,34
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	Frequency range
	1880
	-
	1895
	-40
	1
	3,12

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	3,12,13

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	3,12,13

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3, 4, 7

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	3

	
	Frequency range
	2570 
	- 
	2575
	+1.6
	5
	3, 13, 14

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	3, 13, 14

	
	Frequency range
	2595
	-
	2620
	-40
	1
	3, 14

	CA_3A-7A
	E-UTRA Band 1, 7, 8, 20, 26, 27, 28, 29, 34, 40, 41, 43, 44
	FDL_low
	-
	FDL_high
	-50
	1
	

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

	
	E-UTRA band 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	10

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

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	10

	
	Frequency range
	2570 
	- 
	2575
	+1.6
	5
	3, 13, 14

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	3, 13, 14

	
	Frequency range
	2595
	-
	2620
	-40
	1
	3, 14

	CA_4A-7A
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 27, 28, 29
	FDL_low
	-
	FDL_high
	-50
	1
	

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

	
	Frequency range
	2570 
	- 
	2575
	+1.6
	5
	3, 13, 14

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	3, 13, 14

	
	Frequency range
	2595
	-
	2620
	-40
	1
	3, 14

	CA_5A-12A
	E-UTRA Band 2, 5, 13, 14, 17, 22, 23, 24, 25, 28, 29, 30, 31, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 4, 10, 41
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA band 26
	859
	-
	869
	-27
	1
	

	
	E-UTRA band 12
	FDL_low
	-
	FDL_high
	-50
	1
	3

	CA_5A-17A
	E-UTRA Band 2, 5, 13, 14, 17, 22, 23, 24, 25, 28, 29, 30, 31, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 4, 10, 41
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA band 26
	859
	-
	869
	-27
	1
	

	
	E-UTRA band 12
	FDL_low
	-
	FDL_high
	-50
	1
	3

	CA_3A-5A
	E-UTRA Band 1, 5, 7, 8, 22, 28, 31, 38, 40,  42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3,34
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	E-UTRA band 26
	859
	-
	869
	-27
	1
	

	CA_7A-20A
	E-UTRA Band 1,3, 7, 8, 22, 27, 28, 29, 33, 34, 40, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 20
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	E-UTRA Band 38, 42
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	2570 
	- 
	2575
	+1.6
	5
	3, 13, 14

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	3, 13, 14

	
	Frequency range
	2595
	-
	2620
	-40
	1
	3, 14

	CA_3A-26A
	E-UTRA Band 1, 2, 4, 5, 7, 8, 10, 12, 13, 14, 17, 23, 24, 25, 26, 28, 29, 30, 31, 34, 40, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

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

	
	E-UTRA band 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	10

	
	E-UTRA band 22, 41, 42
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	4, 10

	
	Frequency range
	703
	-
	799
	-50
	1
	

	
	
	799
	-
	803
	-40
	1
	3

	
	Frequency range
	851
	-
	859
	-53
	0.00625
	15

	
	E-UTRA Band 27
	FDL_low
	-
	859
	-32
	1
	15

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	CA_3A-19A
	E-UTRA Band 1, 11, 21, 28
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 34
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	Frequency range
	860
	-
	890
	-40
	1
	3, 8

	
	Frequency range
	945
	-
	960
	-50
	1
	3

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3, 4, 7

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	3

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	CA_2A-4A
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 26, 27, 28, 29, 30, 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25
	FDL_low 
	- 
	FDL_high
	-50
	1
	3

	
	E-UTRA Band 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	CA_5A-7A
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 22, 28, 29, 30, 31, 40, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 26
	859
	-
	869
	-27
	1
	

	
	Frequency range
	2570 
	- 
	2575
	+1.6
	5
	3, 13, 14

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	3, 13, 14

	
	Frequency range
	2595
	-
	2620
	-40
	1
	3, 14

	CA_1A-3A
	E-UTRA Band 1, 5, 7, 8, 20, 26, 27, 28, 31, 38, 40, 41, 43, 44
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3, 34
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	E-UTRA band 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	10

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

	
	Frequency range
	1880
	-
	1895
	-40
	1
	3,12

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	3,12,13

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	3,12,13

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3, 4, 7, 10

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	3

	CA_1A-21A
	E-UTRA Band 11
	FDL_low 
	- 
	FDL_high
	-35
	1
	3, 16

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

	
	E-UTRA Band 21
	FDL_low 
	- 
	FDL_high
	-50
	1
	16

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	4

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	CA_19A-21A
	E-UTRA Band 1, 18, 19, 28, 34
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 11
	FDL_low
	-
	FDL_high
	-50
	1
	3, 16

	
	E-UTRA Band 21
	FDL_low
	-
	FDL_high
	-50
	1
	16

	
	Frequency range
	860
	-
	890
	-40
	1
	3, 8

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	4

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	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. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd, 3rd or 4th harmonic totally or partially overlaps the measurement bandwidth (MBW).

NOTE 3:
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 aggregated channel bandwidth.
NOTE 4:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 5:
Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.

NOTE 6:
As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 7: Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network. 
NOTE 8: Applicable when NS_08 in subclause 6.6.3.3.3 is signalled by the network 
NOTE 9: Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD.

NOTE10: This requirement applies for 5, 10, 15 and 20 MHz E-UTRA channel bandwidth allocated within 1744.9MHz and 1784.9MHz.
NOTE 11:
This requirement is applicable only for the following cases:
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 902.5 MHz ≤ Fc <  907.5 MHz with an uplink transmission bandwidth less than or equal to 20 RB
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 907.5 MHz ≤ Fc ≤  912.5 MHz without any restriction on uplink transmission bandwidth.
- for carriers of 10 MHz channel bandwidth when carrier centre frequency (Fc) is Fc = 910 MHz with an uplink transmission bandwidth less than or equal to 32 RB with RBstart > 3.
NOTE 12: This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE13: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 14:
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 15:
Applicable when NS_15 in subclause 6.6.3.3.8 is signalled by the network.
NOTE 16:
Applicable when NS_09 in subclause 6.6.3.3.4 is signalled by the network

NOTE 17: This requirement is applicable only when Band 3 transmission frequency is less than or equal to 1765 MHz.


Note: Modifications with a marker might be mistakes in the original CR proposal.
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