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Introduction
[bookmark: OLE_LINK145][bookmark: OLE_LINK146]A work item [1] was agreed to define a new TDD band covering 1427 – 1518 MHz. 
This contribution is to provide the TP about A-MPR studies to protect MSS in the 1518-1559MHZ band [10]. 

Text proposal for TR
<Unchanged sections omitted>
8.1	For BS (unwanted regional emission level) in the band(s) 1492 – [1517/1518] MHz
The regulatory requirements for base stations operating within 1492 – [1517/1518] MHz are specified by ECC rReport (for SDL) in terms of EIRP, which corresponds to the unwanted emission limit of -30dB/MHz in 1MHz MSS (Mobile Satellite Service) the band above 1520-1559MHz, to protect the Mobile Satellite Service (MSS).  The same requirements may be considered for FDD and TDD BS in other regions. When that is required, manufacturer declaration of unwanted emissions may be used to verify the compliance with the regional requirements.
Table 8.1-1XXXX : Declared emission to 1492-1518 MHz
	Filter centre frequency, Ffilter
	Declared emission level [dBm]
	Measurement bandwidth

	1518.5 MHz ≤ Ffilter ≤ 1519.5 MHz
	P’EM,x
	1 MHz

	1520.5 MHz ≤ Ffilter ≤ 1558.5 MHz
	PEM,x
	1 MHz



NOTE:      The regional requirement is defined in terms of EIRP, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex H of TS36.104.

<Unchanged sections omitted>

8.3        For UE in the band(s) 1492 – [1517/1518] MHz to protect MSS
[To protect MSS, need further studies and to take a decision about the level to protect MSS at the next RAN4 meeting. Technical solution to be consistent to the MSS protection level should be also proposed at the next RAN4 meeting.]

It want decided at the 3GPP RAN4 meeting#83 in Hangzhou, China, 15 - 19 May, 2017 to define the MSS protection levels as:
· 1 MHz guard band (1517-1518MHz) 
· Protection level for Tx UE => -30dBm/MHz EIRP in the 1518-1559MHz band
To comply to the maximum level define above, A-MPR study has been made, as describe below.

Simulation results about A-MPR to protect MSS

In this section, we provided the simulation results, which present necessary power back off relative to 23dBm for meeting the emission limit to protect the MSS band (1518-1559MHz).
(1) First 3 MHz of TDD L-Band (1514 – 1517 MHz) to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-1 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1514-1517MHz band.
[image: ]
Figure 2.4-1 Simulation results for first 3 MHz at 1514-1517MHz
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]
[bookmark: OLE_LINK81][bookmark: OLE_LINK82][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK57]Based on power back off result in Figure 2.4-1, an example of possible A-MPR scheme is presented in Figure 2.4-1a and Table 2.4-1.
[image: ]
Figure 2.4-1a: A-MPR scheme for the first 3 MHz case
Table 2.4-1: A-MPR scheme for the first 3 MHz case
	[bookmark: OLE_LINK251]Parameters
	Region A
	Region B
	Region C
	Region D

	RBstart
	0 – 3
	4 – 7
	8-10
	11-14

	LCRB [RBs]
	8-11
	≥ 12
	[bookmark: OLE_LINK239][bookmark: OLE_LINK241][bookmark: OLE_LINK242]≥ 8
	≥ 3
	≥ 1

	A-MPR [dB]
	[bookmark: OLE_LINK240]≤ 3
	≤ 5
	[bookmark: OLE_LINK243][bookmark: OLE_LINK244]≤ 6
	≤ 3
	≤ 3

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




(2) Second 3 MHz of TDD L-Band (1511– 1514 MHz)
3 MHz of TDD L-Band to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-2 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1511– 1514 MHz band
[image: ]
Figure 2.4-2 Simulation results for second 3 MHz in L-Band (B50)
A-MPR is considered for the region where power back off is greater than 0 dB. Based on the result in Figure 2.4-2 and Table 2.4-2 give an example of possible A-MPR scheme for the second 3MHz case.

	Parameters
	Region A

	RBstart
	0

	LCRB [RBs]
	12

	A-MPR [dB]
	≤ 1

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


Table 2.4-2: A-MPR scheme for the second 3 MHz case (B50)


(3) First 5 MHz of TDD L-Band (1512 – 1517 MHz) to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-3 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1512-1517MHz band.
[image: ]
[bookmark: OLE_LINK61][bookmark: OLE_LINK62]Figure 2.4-3 Simulation results for first 5 MHz at 1512-1517MHz

[bookmark: OLE_LINK65][bookmark: OLE_LINK66]Based on power back off result in Figure 2.4-3, an example of possible A-MPR scheme is presented in Figure 2.4-3a and Table 2.4-3.
[image: ]
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Figure 2.4-3a: A-MPR scheme for the first 5 MHz case
Table 2.4-3: A-MPR scheme for the first 5 MHz case
	[bookmark: OLE_LINK260]Parameters
	Region A
	Region B
	Region C
	Region D

	RBstart
	0 – 5
	6 – 11
	12-16
	17-24

	LCRB [RBs]
	12-16
	≥ 17
	9-12
	≥ 13
	5-8
	≥ 9
	1-6
	≥ 7

	A-MPR [dB]
	≤ 5
	[bookmark: OLE_LINK254]≤ 9
	[bookmark: OLE_LINK252][bookmark: OLE_LINK253]≤ 6
	≤ 10
	≤ 4
	≤ 9
	≤ 4
	≤ 6

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




(4) Second 5 MHz of TDD L-Band (1507– 1512 MHz) => New study
5 MHz of TDD L-Band to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-4 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1507– 1512 MHz band

[image: ]
Figure 2.4-4: Simulation results for second 5 MHz channel in L-Band (B50)

A-MPR is considered for the region where power back off is greater than 0 dB. Based on the result in Figure 2.4-4 and Table 2.4-4 give an example of possible A-MPR scheme for the second 5MHz case.

	Parameters
	Region A

	RBstart
	0 – 1

	LCRB [RBs]
	20

	A-MPR [dB]
	≤ 1

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


Table 2.4-4: A-MPR scheme for the second 5 MHz case (B50)


(5) Third 5 MHz of TDD L-Band (1507– 1512 MHz) => New study
5 MHz of TDD L-Band to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-5 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1507– 1512 MHz band

[image: ]
Figure 2.4-5 Simulation results for third 5 MHz in L- Band (50)

For this case, there is no need A-MPR.

(6) First 10 MHz of TDD L-Band (1507 – 1517 MHz) to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-6 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1507-1517MHz band.
[image: ]
Figure 2.4-6 Simulation results for first 10 MHz at 1507-1517MHz

[bookmark: OLE_LINK69][bookmark: OLE_LINK70]Based on power back off result in Figure 2.4-6, an example of possible A-MPR scheme is presented in Figure 2.4-6a and Table 2.4-6.

[image: ]
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Figure 2.4-6a: A-MPR scheme for the first 10 MHz case
Table 2.4-6: A-MPR scheme for the first 10 MHz case
	[bookmark: OLE_LINK266]Parameters
	Region A
	Region B
	Region C
	Region D

	RBstart
	0 – 22
	23 – 27
	28-35
	36-49

	LCRB [RBs]
	≥ 20
	15-19
	≥ 20
	3-14
	≥ 15
	1-9
	≥ 10

	A-MPR [dB]
	≤ 4
	≤ 4
	≤ 9
	≤ 4
	≤ 10
	≤ 3
	≤ 8

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





(7) second 10 MHz of TDD L-Band (1502 – 1512 MHz) => New study
10 MHz of TDD L-Band to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-7 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1502 – 1512 MHz band
[image: ]
Figure 2.4-7 Simulation results for second 10 MHz in L – Band (B50)

A-MPR is considered for the region where power back off is greater than 0 dB. Based on the result in Figure 2.4-7 and Table 2.4-7 give an example of possible A-MPR scheme for the second 10MHz case.

	Parameters
	Region A
	Region B
	Region C
	Region D
	Region E
	Region F
	Region G
	Region H

	RBstart
	0 -1
	2 – 5
	6 – 13
	14 – 20
	21 – 26
	27-39
	40-42
	43-44

	LCRB [RBs]
	≥32
	≥ 30
	≥27
	≥24
	≥20
	≥20
	≥5
	≥5

	A-MPR [dB]
	≤ 4
	≤ 3
	≤ 1
	≤ 1
	≤ 1
	0
	≤ 1
	≤ 2

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


Table 2.4-7: A-MPR scheme for the second 10 MHz case (B50)


(8) Third 10 MHz of TDD L-Band (1497 – 1507 MHz) => New study
10 MHz of TDD L-Band to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-8 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1497 – 1507 MHz band

[image: ]
Figure 2.4-8 Simulation results for third 10 MHz in L – Band (B50)
A-MPR is considered for the region where power back off is greater than 0 dB. Based on the result in Figure 2.4-8 and Table 2.4-8 give an example of possible A-MPR scheme for the third 10MHz case.

	Parameters
	Region A

	RBstart
	0 – 5

	LCRB [RBs]
	40

	A-MPR [dB]
	≤ 1

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


Table 2.4-8: A-MPR scheme for the third 10 MHz case (B50)

(9) First 15 MHz of TDD L-Band (1502 – 1517 MHz) to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-9shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1502-1517MHz band.
[image: ]
Figure 2.4-9 Simulation results for first 15 MHz at 1502-1517MHz

[bookmark: OLE_LINK78]Based on power back off result in Figure 2.4-9, an example of possible A-MPR scheme is presented in Figure 2.4-9a and Table 2.4-9.

[image: ]
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Figure 2.4-9a: A-MPR scheme for the first 15 MHz case
Table 2.4-9: A-MPR scheme for the first 15 MHz case
	Parameters
	Region A
	Region B
	Region C
	Region D

	RBstart
	0 – 22
	23 – 48
	49-60
	61-74

	LCRB [RBs]
	≥ 36
	9-23
	≥ 24
	1-14
	[bookmark: OLE_LINK267][bookmark: OLE_LINK268]≥ 15
	≥ 1

	A-MPR [dB]
	≤ 4
	≤ 3
	≤ 5
	≤ 3
	≤ 9
	≤ 4

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




(10) Second 15 MHz of TDD L-Band (1497 – 1512 MHz) => New study
15 MHz of TDD L-Band to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-10 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1497 – 1512 MHz band

[image: ]
Figure 2.4-10 Simulation results for second 15 MHz in L – Band (B50)

A-MPR is considered for the region where power back off is greater than 0 dB. Based on the result in Figure 2.4-10 and Table 2.4-10 give an example of possible A-MPR scheme for the first 15MHz case.

	Parameters
	Region A
	Region B
	Region C
	Region D
	Region E
	Region F
	Region G
	Region H
	Region I
	Region J

	RBstart
	0 – 3
	4 - 17
	18 – 28
	29 – 32
	33 – 39
	40-45
	46-52
	53-58
	59-61
	62 - 74

	LCRB [RBs]
	≥40
	≥26
	≥32
	≥30
	≥27
	≥24
	≥18
	≥ 6
	≥ 2
	≥ 0

	A-MPR [dB]
	≤ 4
	≤ 2
	≤ 4
	≤ 4
	≤ 2
	≤ 1
	≤ 1
	≤ 1
	≤ 1
	≤ 2

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


Table 2.4-10: A-MPR scheme for the second 15 MHz case (B50)


(11) Third 15 MHz of TDD L-Band (1492 – 1507 MHz) => New study
15 MHz of TDD L-Band to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-11 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1492 – 1507 MHz band

[image: ]
Figure 2.4-11 Simulation results for second 15 MHz in L – Band (B50)

A-MPR is considered for the region where power back off is greater than 0 dB. Based on the result in Figure 2.4-11 and Table 2.4-11 give an example of possible A-MPR scheme for the second 15MHz case.

	Parameters
	Region A
	Region B
	Region C
	Region D
	Region E
	Region F
	Region G
	Region H

	RBstart
	0 – 3
	4 - 10
	11 – 22
	23 – 30
	31 – 66
	67-69
	70 - 71
	72 - 74

	LCRB [RBs]
	≥40
	≥64
	≥ 48
	≥ 40
	≥ 40
	≥ 4
	≥ 1
	≥ 0

	A-MPR [dB]
	≤ 4
	0
	≤ 1
	≤ 1 
	= 0
	≤ 1
	≤ 2
	≤ 2

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


Table 2.4-11: A-MPR scheme for the second 15 MHz case (B50)

(12) First 20 MHz of TDD L-Band (1497 – 1517 MHz) to protect the MSS frequency range 1518-1559MHz. 
Figure 2.4-12 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1497-1517MHz band.
[image: ]
Figure 2.4-12 Simulation results for first 20 MHz at 1497-1517MHz

Based on power back off result in Figure 2.4-12, an example of possible A-MPR scheme is presented in Figure 2.4-12 and Table 2.4-12.
[image: ]
Figure 2.4-12: A-MPR scheme for the first 20 MHz case
Table 2.4-12: A-MPR scheme for the first 20 MHz case
	[bookmark: OLE_LINK269]Parameters
	Region A
	Region B
	Region C
	Region D
	Region E

	RBstart
	0 - 20
	21 – 40
	41 – 60
	61 – 80
	81 – 99

	LCRB [RBs]
	24-47
	≥ 48
	≥ 40
	15-29
	≥ 30
	1-17
	≥18
	1-14
	≥ 15

	A-MPR [dB]
	≤ 2
	≤ 4
	≤ 3
	≤2
	≤ 4
	≤ 3
	≤ 4
	≤ 3
	≤ 6

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




(13) Second 20 MHz of TDD L-Band (1492 – 1512 MHz),

20 MHz of TDD L-Band to protect the MSS frequency range 1518-1559MHz. the MSS protection level is -30MHz/MHz with 1MHz separation frequency between IMT/LTE and MSS
Figure 2.4-13 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1492 – 1512 MHz band

[image: ]
Figure 2.4-13 Simulation results for second 20 MHz in L – Band (B50)

A-MPR is considered for the region where power back off is greater than 0 dB. Based on the result in Figure 2.4-13 and Table 2.4-13 give an example of possible A-MPR scheme for the second 20MHz case.

	Parameters
	Region A
	Region B
	Region C
	Region D
	Region E
	Region F
	Region G
	Region H
	Region I
	Region J

	RBstart
	0 – 8
	9 - 17
	18 – 20
	21 – 34
	35 – 44
	45- 57
	58- 63
	64- 71
	72- 75
	76 - 100

	LCRB [RBs]
	≥ 64
	48-53 / 54-60 / ≥61
	48-53 / 54-60 / ≥61
	48-53 / 54 / ≥55
	≥ 32
	≥ 30
	≥ 27
	≥ 12
	≥ 6
	≥ 0

	A-MPR [dB]
	≤ 12
	≤4 / =0 / ≤4
	≤4 / =0 / ≤4
	≤1 / =0 / ≤3
	≤3
	≤ 4
	≤ 1
	≤ 1
	≤ 1
	≤ 2

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


Table 2.4-13: A-MPR scheme for the second 20 MHz case (B50)

<Unchanged sections omitted>

[bookmark: OLE_LINK116][bookmark: OLE_LINK117][bookmark: OLE_LINK132]
Conclusion

It is proposed to approve the text proposal for TR 36.753.
.
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