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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 is a technical report for FDD operating band in the L-band for LTE to:
-
Specify a new LTE FDD operating band to include band numbering and core requirements with support of 1.4, 3, 5, 10, 15 and 20 MHz channel bandwidths to operate in at least Japan and possibly some other countries outside of Japan by considering that 

-
UE transmit: 1 427 – 1 470 MHz, BS transmit: 1 475 – 1 518 MHz
-
Both Bands 11 and 21 requirements  shall be met in order to achieve economies of scale considering the existing FDD-LTE deployment market in Japan,

-
If not, the upper edges of the band (1 470 and 1 518 MHz) are reconsidered. 

-
Specify relevant requirements for protection of the EESS below 1 427 MHz based on the results of studies of the Study Item “Feasibility study on global application of LTE Band 11 and of LTE Band 21 UEs”,

-
Specify relevant requirements for Category M1 and NB1 for the developed FDD band,

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 30.007: “Guideline on WI/SI for new Operating Bands”

[4]
R4-1703518, “Discussion on L Band FDD EU emission to protect EESS” Huawei, Hisilicon
[5]
R4-1703556, “A-MPR simulation for EESS protection in L-band FDD”, Nokia, Alcatel-Lucent Shanghai Bell
[6]
R4-1705694, “A-MPR simulation for L-band FDD own band protection”, Nokia, Alcatel-Lucent Shanghai Bell
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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 [1].

3.2
Symbols

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

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] 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 [1].

4
Background

Band 11 (UE transmit: 1 427.9-1 447.9MHz, BS transmit: 1 475.9-1 495.9MHz) and Band 21 (UE transmit: 1 447.9-1 462.9MHz, BS transmit: 1 495.9-1 510.9MHz) have been used for LTE operation in Japan.
At the ITU World Radiocommunication Conference in 2015 (WRC-15), the frequency band 1 427-1 518 MHz (hereafter, L-band) was identified for International Mobile Telecommunications (IMT). In accordance with this outcome at WRC-15, ITU-R Working Party 5D (WP 5D) initiated to revise Recommendation ITU-R M.1036-5 “Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications (IMT) in the bands identified for IMT in the Radio Regulations”. For this revision, Japan proposed to include a new FDD arrangement, which covers a wider frequency range compared to the Bands 11 and 21 and enables to fully utilize the entire identified L-band to the extent possible.

In the 20th meeting of APT Wireless Group (AWG-20), Japan also proposed to initiate a study on this new FDD arrangement for the Asia-Pacific countries. Through the proposal, some administrations in the Asia-Pacific region expressed interest in developing such an FDD arrangement in the L-band.

In 3GPP, the Study Item “Feasibility study on global application of LTE Band 11 and of LTE Band 21 UEs” (RP-161220) was approved in June 2016 and plans to be finalized in December 2016. In the study, required transmission restrictions of UE to meet the unwanted emission limit (– 62dBW/27MHz with UE transmit power of 15dBm.) for protection of the Earth Exploration-Satellite Service (EESS) was investigated. According to results of the study, the required restriction is not extended to force to use PUCCH overprovision method, and thus, an implementation of an FDD arrangement in the L-band is a realistic option while achieving the protection of the EESS. Furthermore, these results also indicate that no UE transmission restriction is required for IoT use cases, such as Category M1 and NB1. This is favourable characteristics as the L-band may be used for IoT applications as well considering the timeframe when the spectrum is assigned to the operators.
5
List of band specific issues

5.1
Dual duplexer
This FDD band plan has small TX-RX gap of 5 MHz (=1475-1470) and its fractional bandwidth of 0.34 % is quite challenging based on current duplexer technologies. In order to obtain necessary Tx-Rx isolation over the passband, dual duplexer will be required. Assuming that 20 MHz CBW can be placed over the entire passband, namely at least 20 MHz overlap, possible dual duplexer options are shown in Table 1. Note that options including passband equal or larger than 34 MHz whose fractional bandwidth of the gap is 0.95 % are preliminarily precluded considering practical SAW feasibility.

Table 5.1-1: Dual duplexer option

	
	Lower DUP
	Upper DUP

	Option 1
	30MHz x2
	33MHz x2

	Option 2
	31MHz x2
	32MHz x2

	Option 3
	32MHz x2
	31MHz x2

	Option 4
	33MHz x2
	30MHz x2
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Figure 5.1-1: Dual duplexer in L-band

One of the key aspects to maintain current requirements of Band 11 and 21 is Tx-Ant attenuation at the lower edge of Band 11 receiver (i.e. NS_09) for the upper duplexer. Looking at some commercial datasheets of Band 21 duplexer, some products have no requirement for the Band 11 Rx frequency range while other components are required to have attenuation of a few dB like 5 dB at ETC. In light of the situation, each duplexer performance from filter vendors is shown in Table 2.

Table 5.1-2: Upper dual duplexer performance at ETC (UL/DL upper edge is 1470/1518 MHz)

	
	Freq. range
(MHz)
	30MHz x2
	32MHz x2
	33MHz x2

	
	
	Dup1
	Dup2
	Dup3
	Dup4
	Dup5
	Dup6

	Tx-Ant
	Att.@1475MHz
	3*1
	2
	-
	-
	-
	-

	
	Att.@B11 Rx
	3.5
	5
	5
	5
	5
	-

	
	Att.@Rx worst
	45
	50
	57
	45
	50
	57

	
	IL@Tx worst
	3.0
	4.0
	1.6
	4.5
	4.0
	1.6

	
	IL@B21 Tx
	2.1
	-
	1.4
	-
	-
	2.1

	Ant-Rx
	Att.@Tx
	50
	50
	58
	42*2
	45
	58

	
	IL@Rx worst
	3.0
	2.3
	2
	3.5
	3.6
	2.7

	
	IL@B21 Rx
	2.3
	-
	1.3
	-
	-
	1.2

	Tx-Rx
	ISO@Tx
	54
	53
	59
	41*
	50
	59

	
	ISO@Rx
	50
	55
	59
	45*
	55
	59

	Note 1:
*1Based on preliminary study and need further check

Note 2:
*2Design optimization can improve this value according to filter vendor


Based on Table 2, upper duplexer of 30 MHz x2 should be adopted to have lower IL with attenuation of 3.5-5 dB at Band 11 Rx and Tx-Rx isolation around 55 dB at Tx and 50 dB at Rx. Note that lower duplexer has less challenges compared to the upper one since there is no specific and stringent requirement to protect EESS and upper neighbourhood (such as Band 11 Rx of the upper one). Thus, the lower duplexer is expected to have realistic duplexer performance even with 33 MHz x2.

Agreement: FDD requirements in L-band is to be specified based on dual duplexer of lower duplexer of 33MHz x2 and upper duplexer of 30MHz x2.
5.2
Spurious emissions
5.2.1
Band 11 receiver protection

This additional spurious is a regional requirement for 5, 10, 15 MHz CBW of Band 21 operated in Japan. 

(TS 36.101) Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_09
	6.6.3.3.4
	21
	10, 15
	> 40
	≤ 1

	
	
	
	
	> 55
	≤ 2


(TS 36.101) Table 6.6.3.3.4-1: Additional requirement

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth

	
	5MHz
	10MHz
	15MHz
	

	1475.9 ≤ f ≤ 1510.9
	-35
	-35
	-35
	1 MHz


Since UE supporting the FDD new band shall also satisfy the same protection level to guarantee the co-existence with Band 11 in Japan and the almost same attenuation as that of existing Band 21 duplexers can be obtained, NS_09 and the associated A-MPR can be reused. Note that there is no need to apply this additional spurious requirement for 1.4, 3 and 20 MHz CBW which are not operated in Japan. How to apply the current NS for a new band can follow the NS_05 case of Band 65.

Agreement: NS_09 is to be reused for the new FDD band as below.

(TS 36.101) Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_09
	6.6.3.3.4
	21
	10, 15
	> 40
	≤ 1

	
	
	
	
	> 55
	≤ 2

	
	
	FDD L-band
(NOTE X)
	10, 15
	> 40
	≤ 1

	
	
	
	
	> 55
	≤ 2

	NOTE X: Applicable when the E-UTRA carrier is within 1447.9 – 1462.9 MHz


5.2.2
EESS protection

5.2.2.1
For LTE
5.2.2.1.1
For First 3 MHz of FDD L-Band (1427 – 1430 MHz)
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Figure 5.2.2.1.1-1: Simulation results for first 3 MHz in L-Band [4]
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Figure 5.2.2.1.1-2: Simulation results for first 3 MHz in L-Band [5]

Table 5.2.2.1.1-1: Possible A-MPR table for the first 3 MHz case
	Parameters
	Region A
	Region B
	Region C

	RBstart
	0 
	1– 2
	3 – 6

	LCRB [RBs]
	1
	≥2
	2
	≥ 3
	5-6
	≥8


	A-MPR [dB]
	≤ 11
	≤ 16
	≤ 9
	≤ 15
	≤ 12
	≤ 14

	Note:
RB allocations other than indicated in this table, UE is permitted to transmit power with A-MPR = 0.


5.2.2.1.2
For Second 3 MHz of FDD L-Band (1430 – 1433 MHz)
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Figure 5.2.2.1.2-1: Simulation results for second 3 MHz in L-Band [4]
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Figure 5.2.2.1.2-2: Simulation results for second 3 MHz in L-Band [5]

Simulation results showed that no A-MPR is needed for this case.

5.2.2.1.3
First 5 MHz of FDD L-Band (1427 – 1432 MHz)
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Figure 5.2.2.1.3-1: Simulation results for first 5 MHz in L-Band [4]
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Figure 5.2.2.1.3-2: Simulation results for first 5 MHz in L-Band [5]

Table 5.2.2.1.3-1: Possible A-MPR table for the first 5 MHz case
	Parameters
	Region A
	Region B
	Region C
	Region D

	RBstart
	0 - 1 
	2 – 4
	5 – 7
	8 – 10

	LCRB [RBs]
	2
	≥3
	4-6
	≥ 7
	8-10
	≥11
	12
	≥15

	A-MPR [dB]
	≤ 12
	≤ 16
	≤ 13
	≤ 16
	≤ 12
	≤ 15
	≤ 10
	≤ 12

	Note:
RB allocations other than indicated in this table, UE is permitted to transmit power with A-MPR = 0.


5.2.2.1.4
Second 5 MHz of FDD L-Band (1432 – 1437 MHz)
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Figure 5.2.2.1.4-1: Simulation results for second 5 MHz in L-Band [4]
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Figure 5.2.2.1.4-2: Simulation results for second 5 MHz in L-Band [5]

Simulation results showed that no A-MPR is needed for this case.

5.2.2.1.5
First 10 MHz of FDD L-Band (1427 – 1437 MHz)
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Figure 5.2.2.1.5-1: Simulation results for first 10 MHz in L-Band [4]
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Figure 5.2.2.1.5-2: Simulation results for first 10 MHz in L-Band [5]

Table 5.2.2.1.5-1: Possible A-MPR table for the first 10 MHz case
	Parameters
	Region A
	Region B
	Region C
	Region D
	Region E

	RBstart
	0 
	1 – 4
	5 – 9
	10 – 14
	15 – 21

	LCRB [RBs]
	3-4
	≥5
	5-8
	≥ 9
	9-16
	≥17
	15-20
	≥24
	24-27
	≥30

	A-MPR [dB]
	≤ 13
	≤ 16
	≤ 13
	≤ 16
	≤ 13
	≤ 16
	≤ 11
	≤ 14
	≤ 11
	≤ 13

	Note:
RB allocations other than indicated in this table, UE is permitted to transmit power with A-MPR = 0.


5.2.2.1.6
Second 10 MHz of FDD L-Band (1437 – 1447 MHz)
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Figure 5.2.2.1.6-1: Simulation results for second 10 MHz in L-Band [4]
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Figure 5.2.2.1-6-2: Simulation results for second 10 MHz in L-Band [5]

Simulation results showed that no A-MPR is needed for this case.
5.2.2.1.7
First 15 MHz of FDD L-Band (1437 – 1447 MHz)
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Figure 5.2.2.1.7-1: Simulation results for first 15 MHz in L-Band [4]
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Figure 5.2.2.1.7-2: Simulation results for first 15 MHz in L-Band [5]

Table 5.2.2.1-7-1: Possible A-MPR table for the first 15 MHz case
	Parameters
	Region A
	Region B
	Region C
	Region D
	Region E

	RBstart
	0 -1
	2 – 7
	8 – 17
	18 – 23
	24 – 30

	LCRB [RBs]
	5-10
	≥11
	8-12
	≥ 13
	15-25
	≥26
	26-40
	≥41
	≥36

	A-MPR [dB]
	≤ 14
	≤ 16
	≤ 13
	≤ 16
	≤ 13
	≤ 16
	≤ 12
	≤ 14
	≤ 12

	Note:
RB allocations other than indicated in this table, UE is permitted to transmit power with A-MPR = 0.


5.2.2.1.8
First 20 MHz of FDD L-Band (1427 – 1447 MHz)
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Figure 5.2.2.1.8-1: Simulation results for first 20 MHz in L-Band [4]
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Figure 5.2.2.1.8-2: Simulation results for first 20 MHz in L-Band [5]

Table 5.2.2.1-8-2: Possible A-MPR table for the first 20 MHz case
	Parameters
	Region A
	Region B
	Region C
	Region D
	Region E

	RBstart
	0 -4
	5 – 9
	10 – 19
	20 – 29
	30 – 40

	LCRB [RBs]
	6-10
	≥11
	11-20
	≥ 21
	17-32
	≥33
	28-45
	≥46
	41-54
	≥55

	A-MPR [dB]
	≤ 13
	≤ 16
	≤ 13
	≤ 16
	≤ 13
	≤ 16
	≤ 12
	≤ 14
	≤ 11
	≤ 13

	Note:
RB allocations other than indicated in this table, UE is permitted to transmit power with A-MPR = 0.


5.2.2.2
For eMTC/NB-IoT
For eMTC and NB-IoT scenarios, it was concluded in the SI that no A-MPR is needed based on the outcome that “Up to 8RB can be transmitted without A-MPR regardless of the RB position”. One of the simulation results is shown as below.
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Figure 5.2.2.2-1: eMTC Power Class 3 uplink spectrum emissions at the lowest Band 11 carrier position (extract from [R4-168453, “EESS protection study”, Nokia, Alcatel-Lucent Shanghai Bell])

From this figure, it can be concluded that no A-MPR for eMTC is needed even with the offset of 0.9 MHz. Moreover, it is obvious that NB-IoT which has narrower transmission BW also need no A-MPR.

Agreement: No A-MPR is to be specified for eMTC and NB-IoT for the new FDD band.
5.2.3
MSS protection

In some regions, the BS spurious emission limit e.i.r.p. of -30 dBm/MHz above 1520 MHz needs to be satisfied for the MSS protection and the IMT upper edge is 1517 MHz according to ECC Report 263. On the other hand, the upper edge of the FDD band plan is 1518 MHz. The intention is to maximize frequency resource in regions where the protection is not required and avoid unnecessary restriction. So far, it is still unclear whether the spurious emission requirement is required for the FDD band. Hence, the additional regional requirement to protect the adjacent system will be stipulated when necessary.
Agreement: For the MSS protection for BS Tx, whether the requirement is specified in TS or not will be the same treatment as TDD. If specified, the spec should not mandate the guard-band.
5.2.4
Own receiver protection

The simulation assumptions are 25 dB IQ image and LO suppression, 60 dB CIM3 suppression, and PA calibration point so that ACLR is just met with full QPSK allocation (worst of UTRA1, UTRA2, and E-UTRA), for each channel bandwidth separately.

It is observed that the A-MPR is not required for the channel bandwidth 5MHz or smaller. Figure 5.2.4-1, 5.2.4-2 and 5.2.4-3 shows the A-MPR for 10, 15 and 20 MHz channel bandwidth without filter attenuation. Each A-MPR requirement table is derived taking at least 2 dB attenuation at 1475 MHz in Table 5.1-2 into account. 

[image: image21.png]RB size

Lrband AMPR, LTETD, fo=1485.0MHz, QPSK, SEM=-28dBm/MHz@1475MHz
50

o
[ ) oo
5 Up to 348 oo
[ Tupto 208
r Upto 148 b T
_Joss [ mn mn R
35 - = -
e
El OO T
e s e aa
E
kol
15
0 FE e s
: .

0 5 10 15 20 25 3 3FH 40 45 &0
RB end index




Figure 5.2.4-1: A-MPR for 10MHz channel bandwidth
Table 5.2.4-1: A-MPR for 10MHz channel bandwidth
	Parameters
	Region A

	RBstart
	43-50

	LCRB [RBs]
	≤ 3
	> 3 and ≤ 25
	≥ 32

	A-MPR [dB]
	≤ [4]
	≤ [3]
	≤ [3]

	Note:
RB allocations other than indicated in this table, UE is permitted to transmit power with A-MPR = 0.
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Figure 5.2.4-3: A-MPR for 15MHz channel bandwidth
Table 5.2.4-2: A-MPR for 15MHz channel bandwidth
	Parameters
	Region A
	Region B
	Region C

	RBstart
	56-75
	64-75
	60-75

	LCRB [RBs]
	≥ 36
	≥ 13 and ≤ 35
	≥ 5 and ≤ 12
	< 5

	A-MPR [dB]
	≤ [3]
	≤ [2]
	≤ [3]
	≤ [4]

	Note:
RB allocations other than indicated in this table, UE is permitted to transmit power with A-MPR = 0.
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Figure 5.2.4-3: A-MPR for 20MHz channel bandwidth

Table 5.2.4-3: A-MPR for 20MHz channel bandwidth
	Parameters
	Region A
	Region B

	RBstart
	71-100
	>76

	LCRB [RBs]
	≥ 36
	≥ 7 and ≤ 35
	< 7

	A-MPR [dB]
	≤ [3]
	≤ [3]
	≤ [4]

	Note:
RB allocations other than indicated in this table, UE is permitted to transmit power with A-MPR = 0.


Second, it is analysed required frequency separation to achieve no A-MPR, which is summarized in Table 5.2.4-1 as PA model 1. It was also cross checked this result for another PA model, which has similar linearity as PA1 but a slightly different IM3/5 spectral shape, which is still consistent with E-UTRA requirements. It was observed that the PA model dependency is seen for this measure, for example, the required separation is 2.8MHz wider for PA model 2. The PA2 results show that if IM3 does not reach the DL band, the emissions should be below the requirement, and any larger offset should not be required for any PA with sufficient linearity. Note that this result assumes no filter attenuation at 1427 MHz.

Table 5.2.4-4: Required frequency separations for no A-MPR

	Channel bandwidth
	PA model 1
	PA model 2

(for reference)

	10 MHz
	Fc=1462 MHz

(3 MHz offset)
	Fc=1461.5 MHz

(3.5 MHz offset)

	15 MHz
	Fc=1456.3MHz

(6.2 MHz offset)
	Fc=1454.7 MHz

(7.8 MHz offset)

	20 MHz
	Fc=1450.8 MHz

(9.2 MHz offset)
	Fc=1448.0

(12 MHz offset)
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Figure 5.2.4-4: The frequency separation for No-AMPR @ 20MHz channel bandwidth
5.2.5
UE-to-UE co-existence

For global use, not only Region 2 (e.g. South America) and 3 but also Region 1 (e.g. Arab, Africa) should be considered for specification of protected bands. Note that this new FDD band should also be protected by those bands and the corresponding UMTS spec is required as well.

Agreement: Operating bands in Region 1 (e.g. Arab, Africa), 2 (e.g. South America) and 3 are to be specified in the co-existence table (Table 6.6.3.2-1 of TS 36.101) as below at least. If some bands are missing, those should be included accordingly.

In total: Bands 1, 2, 3, 4, 5, 7, 8, (11), 12, 13, 17, 18, 19, 20, 21, 26, 28, 29, 31, 34, 38, 39, 40, 41, 42, 43, 48, 65, 66, 67, 68, DTV and PHS
5.3
Maximum transmission power

In order to maintain existing requirements in Band 11/21, the same MOP of 23dBm +2/-2dB should be adopted for this FDD band. Note that switch impact can be omitted since a UE supporting both Band 11 and 21 can satisfy 23 dBm +2/-2dB even now. Furthermore, there was a similar discussion to eliminate such a switch impact for CA_8A-28A by using the antenna switch.

Agreement: MOP of 23dBm +2/-2dB is to be adopted for the new FDD band.
5.4
Reference sensitivity

5.4.1
For LTE
As described in the objective of the WI, existing requirements in Band 11/21 should be maintained for 5/10/15MHz CBW. From technical perspective, Dup1 in Table 5.1-2 has IL of 2.3 dB at ETC for Rx which is almost the same as that of existing commercial Band 21 duplexers. Therefore, for 5/10/15 MHz CBW, the same REFSENS as Band 21 can be applied for the new FDD for at least Band 21 region. Switch impact should also be avoided as described in the same way to MOP. Although there is no information on IL at Band 11 region of lower duplexer so far, it is most likely that the REFSENS of Band 11 can be kept thanks to frequency separation of at least 1.15 (=0.9+0.25) MHz between 1475 MHz and the lower edge of transmission bandwidth in Band 11. 
For remaining parts of 5/10/15 MHz CBW, looking at Ant-Rx value of 30 MHx x2 in Table 1, there is a delta of IL of 0 to 0.7 dB between the Band 21 Rx range and the worst at the pass-band edge. Since the agreement was to maintain the same values in Band 21 regions, 0.5 dB higher sensitivity would be appropriate. In a similar manner, the lower side should also be modified by 0.5 dB. Regarding UL configuration, the same number of up to 25 RB can also be kept since sufficient Tx-Rx isolation (i.e., around 55 dB at Tx and 50 dB at Rx) can be expected and the Tx-Rx frequency separation of 48 MHz is the same as Band 11 and 21.

For 1.4/3 MHz CBW, although new simulations would be needed due to differences of the noise spread, we propose to refer scaling in the below Band 5 and 8 specs who have 1.4 and 3 MHz CBW and a similar Tx-Rx frequency separation of 45 MHz.

Table 5.4.1-1: Reference sensitivity QPSK PREFSENS (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

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD



Table 5.4.1-2: Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	5
	6 
	15 
	25 
	251
	
	
	FDD

	8
	6 
	15
	25 
	251
	
	
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 


For 20 MHz CBW, a simple scaling method (i.e., -6 dB from that of 5 MHz CBW) was proposed.

Agreement: LTE REFSENS of the FDD L-band is to be specified as shown in Table 5.4.1-3 and Table 5.4.1-4.
Table 5.4.1-3: Proposed reference sensitivity QPSK PREFSENS 

	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

	FDD L-band
	-104.78
	-101.78
	-99.58
	-96.58
	-94.78
	-93.58
	FDD

	NOTE 8:
8 indicates that the requirement is modified by -0.5 dB when the assigned E-UTRA channel bandwidth is confined within 1475.9-1510.9 MHz.


Table 5.4.1-4: Proposed uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

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

	FDD L-band
	6
	15
	25
	251
	251
	251
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 


5.4.2
For eMTC
In FDD (full-duplex) case, it would be natural to refer the existing requirements of Band 11 and 21 (i.e., -102.2 dBm) with the same principle as LTE above (i.e., NOTE 8 in Table 2) since the UE also has the dual duplexer. On the other hand, in HD-FDD case, the existing requirements of Band 11 and 21 (i.e., -103 dBm) can be referred as is.

Agreement: eMTC REFSENS of the FDD L-band is to be specified as shown in Table 5.4.2-1, 5.4.2-2 and 5.4.2-3.
Table 5.4.2-1: Proposed reference sensitivity for FDD and TDD UE category M1 QPSK PREFSENS 

	E-UTRA Band
	REFSENS (dBm)
	Duplex Mode

	FDD L-band
	-101.78
	FDD

	NOTE 8:
8 indicates that the requirement is modified by -0.5 dB when the assigned E-UTRA channel bandwidth is confined within 1475.9-1510.9 MHz.


Table 5.4.2-2: Proposed reference sensitivity for HD-FDD UE category M1 QPSK PREFSENS 

	E-UTRA Band
	REFSENS (dBm)
	Duplex Mode

	FDD L-band
	-103
	HD-FDD


Table 5.4.2-3: Proposed FDD UE category M1 Uplink configuration for reference sensitivity
	E-UTRA Band
	NRB
	Duplex Mode

	FDD L-band
	61
	FDD and HD-FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 


5.4.3
For NB-IoT

In this case, the existing requirement of Band 11 (i.e., -108.2 dBm) which is the same as that of other NB-IoT bands can be referred as is.

Agreement: NB-IoT REFSENS of the FDD L-band should be specified as shown in Table 5.4.3-1.
Table 5.4.3-1: Reference sensitivity for UE category NB1

	Operating band
	REFSENS [dBm]

	FDD L-band
	- 108.2 
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