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1 Introduction
A new WI was approved in RAN#74 on New E-UTRAN L-band plan (1427-1518MHz) [1]. This contribution focuses on TDD L- Band study, including simulation results and initial consideration on TDD L- Band UE emission to protect EESS. 
2 Discussion
2.1 Background
The frequency band 1427-1518 MHz was identified for IMT in WRC-15, named as L-band. 
Based on the contributions submitted to ITU-R WP 5D, in order to enable utilizing the entire identified L-band to the maximum extent, the possible TDD L-band challenging arrangements are as follow:

TDD Arrangement (a)

“Up to 18 Blocks of 5 MHz + 1 MHz Block” the final number of blocks will be based on the results of compatibility studies[image: image1.emf]1 MHz
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TDD Arrangement (b)

“1 Block of 3 MHz + and up to 17 Blocks of 5 MHz + 1 Block of 3 MHz” the final number of blocks will be based on the results of compatibility studies
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The objectives of the work item is the following:

· Study the feasible channelling arrangement(s) of L-band (1427 – 1518 MHz) considering the above ITU options and relevant protection requirements of EESS below 1 427 MHz and MSS above 1518 MHz, considering the results of relevant ongoing studies, including:

· TDD: 90 MHz (1427 – 1517 MHz), considering 1 MHz GB with MSS at the upper edge, 

· Note: the upper edge refinement is based on results of ongoing compatibility studies with MSS. For example option of 88 MHz (1427 – 1515 MHz) considers 3 MHz GB with MSS at the upper edge.

· Specify performance requirements for the feasible plan, band numbering and core requirements, as necessary.

· Support of 3, 5, 10, 15 and 20 MHz channel bandwidths
· Support of 200 KHz and 1.4 MHz for NB-IoT and eMTC, respectively, for development of Category M1 and NB1.
Based on the work item objective, in this contribution, we mainly considered TDD L- Band UE emission to protect EESS (Earth Exploration Satellite Service / adjacent to L- band lower edge).

2.2 Earth exploration-satellite service (EESS) (passive) compatibility
In WRC15, some protection levels have defined for the IMT base station and for the IMT terminal. The RESOLUTION 750 (REV.WRC-15) provides the protection levels. In the table 2.2-1 below summaries the different protection levels for the EESS in the 1400-1427MHz band:
	EESS (passive) band
	Active service band
	 Active service
	Limits of unwanted emission power from active service stations in a specified bandwidth within the EESS (passive) band (1)

	1 400-1 427 MHz
	1 427-1 452 MHz
	Mobile
	−72 dBW in the 27 MHz of the EESS (passive) band for IMT base stations
−62 dBW in the 27 MHz of the EESS (passive) band for IMT mobile stations (2, 3)


1 The unwanted emission power level is to be understood here as the level measured at the antenna port.

2 This limit does not apply to mobile stations in the IMT systems for which the notification information has been received by the Radiocommunication Bureau by 28 November 2015. For those systems, −60 dBW/27 MHz applies as the recommended value.

3 The unwanted emission power level is to be understood here as the level measured with the mobile station transmitting at an average output power of 15 dBm.

Table 2.2-1: Limits of unwanted emission power in the 1400-1427MHz band from mobile service in the 1427-1452MHz
Thus, in order to protect EESS, the TDD L- Band UE emission level should be lower than −62 dBW/27 MHz (−32 dBm/27 MHz) in EESS band (1400-1427 MHz).
2.3 Simulation assumption
Considering the similarity between EESS protection study of Band 11 and L-Band, we reused the simulation parameters in [2] as follows:

· 25 dB IQ image and LO suppression, 60 dB CIM3 suppression
· No filter attenuation is assumed in the region 1400-1427 MHz

· Tx Power is to be set to 15 dBm at the antenna port.
As agreed in [2], UE Tx power up to 23 dBm or lower than 15 dBm is also taken into account other than Tx power = 15 dBm. Therefore, the simulation results provided in this contribution were done in 23dBm in maximum power and evaluated necessary back off relative to 23dBm with MPR when needed.
According to the supported channel bandwidths of L-Band and EESS protection requirement, we investigated the following 8 cases:

(1) First 3 MHz of TDD L-Band (1427 – 1430 MHz),

(2) Second 3 MHz of TDD L-Band (1430 – 1433 MHz),

(3) First 5 MHz of TDD L-Band (1427 – 1432 MHz),

(4) Second 5 MHz of TDD L-Band (1432 – 1437 MHz),

(5) First 10 MHz of TDD L-Band (1427 – 1437 MHz),

(6) Second 10 MHz of TDD L-Band (1437 – 1447 MHz),

(7) First 15 MHz of TDD L-Band (1427 – 1442 MHz),
(8) First 20 MHz of TDD L-Band (1427 – 1447 MHz).

2.4 Simulation results

In this section, we provided the simulation results, which present necessary power back off relative to 23dBm for meeting the emission limit of EESS protection. Based on the evaluation of back off power, the region where back off is less than or equal to 8 dB is defined as the "permitted region". This is because no back off is needed for 15 dBm in the "permitted region". As a result, A-MPR is unnecessary in the "permitted region", while back off power from 23 dBm is proposed as A-MPR for the rest region.
(9) First 3 MHz of TDD L-Band (1427 – 1430 MHz)
Figure 2.3-1 shows the simulation result of power back off relative to 23dBm meeting the emission limit of  -62 dBW/27MHz (-32dBm/27MHz).
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Figure 2.3-1 Simulation results for first 3 MHz in L- Band
For the first 3 MHz case, as discussed above, A-MPR is only proposed for the region where power back off is larger than 8 dB. Based on the result in Figure 2.3-1, an example of possible A-MPR is showed in Figure 2.3-2 and Table 2.3-1 below.
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Figure 2.3-2: A-MPR scheme for the first 3 MHz case

Table 2.3-1: A-MPR scheme 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.


(10) Second 3 MHz of TDD L-Band (1430 – 1433 MHz)
Figure 2.3-3 shows the simulation result of power back off relative to 23dBm meeting the emission limit of  - 62 dBW/27MHz (-32dBm/27MHz).
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Figure 2.3-3 Simulation results for second 3 MHz in L - Band
Based on the result in Figure 2.3-3, the largest power back off evaluated is not larger than 2.5 dB. As A-MPR is only proposed for the region where power back off is larger than 8 dB, no A-MPR is needed for this case.
(11) First 5 MHz of TDD L-Band (1427 – 1432 MHz)
Figure 2.3-4 shows the simulation result of power back off relative to 23dBm meeting the emission limit of  -62 dBW/27MHz (-32dBm/27MHz).
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Figure 2.3-4 Simulation results for first 5 MHz in L- Band
For the region where power back off is larger than 8 dB in Figure 2.3-4, an example of possible A-MPR scheme is presented in Figure 2.3-5 and Table 2.3-2.
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Figure 2.3-5: A-MPR scheme for the first 5 MHz case

Table 2.3-2: A-MPR scheme 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.


(12) Second 5 MHz of TDD L-Band (1432 – 1437 MHz)
Figure 2.3-6 shows the simulation result of power back off relative to 23dBm meeting the emission limit of  -62 dBW/27MHz (-32dBm/27MHz).
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Figure 2.3-6 Simulation results for second 5 MHz in L - Band

Similar as the discussion for the second 3 MHz case, the largest power back off shown in Figure 2.3-6 is less than 3 dB, so A-MPR is unnecessary for this case.
(13) First 10 MHz of TDD L-Band (1427 – 1437 MHz)
Figure 2.3-7 shows the simulation result of power back off relative to 23dBm meeting the emission limit of  -62 dBW/27MHz (-32dBm/27MHz).
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Figure 2.3-7 Simulation results for first 10 MHz in L- Band
A-MPR is only considered for the region where power back off is greater than 8 dB. Based on the result in Figure 2.3-7, Figure 2.3-8 and Table 2.3-3 give an example of possible A-MPR scheme for the first 10MHz case.
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Figure 2.3-8: A-MPR scheme for the first 10 MHz case

Table 2.3-3: A-MPR scheme 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.


(14) Second 10 MHz of TDD L-Band (1437 – 1447 MHz)
Figure 2.3- 9 shows the simulation result of power back off relative to 23dBm meeting the emission limit of  -62 dBW/27MHz (-32dBm/27MHz).
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Figure 2.3-9 Simulation results for second 10 MHz in L - Band

Based on the result shown in Figure 2.3-9, the largest power back off evaluated is not larger than 3.5 dB, thus A-MPR is not needed in this case.
(15) First 15 MHz of TDD L-Band (1427 – 1442 MHz)
Figure 2.3-10 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -62 dBW/27MHz (-32dBm/27MHz).
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Figure 2.3-10 Simulation results for first 15 MHz in L- Band
A-MPR is only proposed for the region with power back off larger than 8 dB. Thus, a possible A-MPR scheme for the first 15MHz case is given by Figure 2.3-11 and Table 2.3-4.
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Figure 2.3-11: A-MPR scheme for the first 15 MHz case

Table 2.3-4: A-MPR scheme 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.


(16) First 20 MHz of TDD L-Band (1427 – 1447 MHz)
Figure 2.3-12 shows the simulation result of power back off relative to 23dBm meeting the emission limit of  -62 dBW/27MHz (-32dBm/27MHz).
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Figure 2.3-12 Simulation results for first 20 MHz in L- Band
Since A-MPR is only necessary for the region with heavy power back off, which is greater than 8 dB, a possible A-MPR scheme based on the simulation result is proposed as Figure 2.3-13 and Table 2.3-5.
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Figure 2.3-13: A-MPR scheme for the first 20 MHz case

Table 2.3-5: A-MPR scheme 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.


3 Conclusion
Discussion on TDD L- Band UE emission limited by EESS protection is given in this contribution. 
Based on the supported channel bandwidths and EESS protection requirement, we investigated 8 cases. In order to meet the emission limit of EESS protection, power back off relative to 23dBm was simulated for these 8 cases respectively. We found that:

1) RB allocation limitations were only necessary for first 3, 5, 10, 15 and 20 MHz in TDD L-Band and the rest of TDD L-Band may be used without any restriction,
2) Examples of possible A-MPR schemes for the restricted cases mentioned in 1) were also proposed.
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