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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 study the implementation of the A-MPR to protect MSS above 1518MHz (Tx UE case). This proposal is to provide materials to response to the proposals [2] approved during the last 3GPP RAN4 meeting#82-bis in Spokane, US, March 3 to 6 2017. 
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK30][bookmark: OLE_LINK31]This study is based on simulation results and initial consideration about TDD L- Band Tx UE to protect MSS in the band 1518-1559MHz.
This contribution is to decide on the right A-MPR option(s) which is/are needed to be added in the TR.

Discussion
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Background
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16]The frequency band 1427-1518 MHz was identified for IMT in WRC-15, named as L-band. 
Based on the approval at the 3GPP RAN4 meeting#82-bis in Spokane, US, March 3 to 6 2017, the TDD L-Band arrangement is aligned on the SDL L-Band arrangement. Thus, there is only a TDD L-band challenging arrangements,  as follow:
[image: ]
Figure 1 - TDD Arrangement (a) 

[bookmark: OLE_LINK47][bookmark: OLE_LINK48]The objective of SI or Core part WI or Testing part WI
The objectives of this 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.
Study proposed at the last 3GPP RAN4 meeting
At the last RAN4 meeting, there has been proposed and approved:
Proposal 4: For UE in the band(s) 1492 – [1517/1518] MHz to add in the TR
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.
Thus, taking into account the contribution R4-1705373 which proposes a protection level and the draft ECC Report [3], we propose to study the MSS protection level as defined in the table below: 
	Separation frequency between IMT/LTE and MSS
	Protected frequency range 
	 Protection level

	[bookmark: OLE_LINK155][bookmark: OLE_LINK158][bookmark: _Hlk481510147]1 MHz 
(1517-1518MHz)
	1518-1559 MHz
	-30dBm/MHz


Table 1: MSS protection level
[bookmark: OLE_LINK105][bookmark: OLE_LINK119]
[bookmark: OLE_LINK71][bookmark: OLE_LINK72]Simulation assumption
In addition to the MSS protection levels in the previous table 1, the simulation parameters in as follows:
· 25 dB IQ image and LO suppression, 60 dB CIM3 suppression
· No filter attenuation is assumed in the bandwidth 1492-1517 MHz
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Tx Power is to be set to 23 dBm. The Tx power is aligned with the Tx power defined in the contribution R4-1705373 “Study about TDD L-Band UE emission level to protect MSS above 1518MHz”, paragraph 2.3.1.
[bookmark: OLE_LINK149][bookmark: OLE_LINK150][bookmark: OLE_LINK93][bookmark: OLE_LINK94]According to the supported channel bandwidths of L-Band, we investigated the following 5 cases:
(1) [bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK95][bookmark: OLE_LINK96]First 3 MHz of TDD L-Band (1514– 1517 MHz),
(2) First 5 MHz of TDD L-Band (1512 – 1517 MHz),
(3) First 10 MHz of TDD L-Band (1507 – 1517 MHz),
(4) First 15 MHz of TDD L-Band (1502– 1517MHz),
(5) First 20 MHz of TDD L-Band (1497 – 1517 MHz),

Simulation results

[bookmark: OLE_LINK106][bookmark: OLE_LINK107]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) [bookmark: OLE_LINK116][bookmark: OLE_LINK117][bookmark: OLE_LINK132]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
[bookmark: OLE_LINK40][bookmark: OLE_LINK41][bookmark: OLE_LINK287][bookmark: OLE_LINK288][bookmark: OLE_LINK289]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 2.4-2 and Table 2.4-1.
[image: ]
[bookmark: OLE_LINK238][bookmark: OLE_LINK237]Figure 2.4-2: 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) 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][bookmark: OLE_LINK245][bookmark: OLE_LINK246][bookmark: OLE_LINK247][bookmark: OLE_LINK248]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 2.4-4-a and Table 2.4-2-a.
[image: ]
[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK255][bookmark: OLE_LINK256]Figure 2.4-4: A-MPR scheme for the first 5 MHz case
Table 2.4-2: 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.




(3) 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 2.4-5 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1507-1517MHz band.
[image: ]
[bookmark: OLE_LINK257][bookmark: OLE_LINK258][bookmark: OLE_LINK259]Figure 2.4-5 Simulation results for first 10 MHz at 1507-1517MHz

[bookmark: OLE_LINK69][bookmark: OLE_LINK70]Based on power back off result in Figure 2.4-5, an example of possible A-MPR scheme is presented in Figure 2.4-6-a and Table 2.4-3-a.

[image: ]
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Figure 2.4-6: A-MPR scheme for the first 10 MHz case
Table 2.4-3: 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.





(4) 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 2.4-7shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1502-1517MHz band.
[image: ]
[bookmark: OLE_LINK263][bookmark: OLE_LINK264][bookmark: OLE_LINK265]Figure 2.4-7 Simulation results for first 15 MHz at 1502-1517MHz

[bookmark: OLE_LINK78]Based on power back off result in Figure 2.4-7, an example of possible A-MPR scheme is presented in Figure 2.4-8-a and Table 2.4-4-a.

[image: ]
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Figure 2.4-8: A-MPR scheme for the first 15 MHz case
Table 2.4-4: 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.




(5) First 20 MHz of TDD L-Band (1497 – 1517 MHz) to protect the MSS frequency range 1518-1559MHz. 
Figure 2.4-9 shows the simulation result of power back off relative to 23dBm meeting the emission limit of -30dBm/MHz in 1497-1517MHz band.
[image: ]
Figure 2.4-9 Simulation results for first 20 MHz at 1497-1517MHz
[bookmark: _GoBack]
Based on power back off result in Figure 2.4-9, an example of possible A-MPR scheme is presented in Figure 2.4-10 and Table 2.4-5.
[image: ]
Figure 2.4-10: A-MPR scheme for the first 20 MHz case
Table 2.4-5: 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.







Conclusion
As agree during the last 3GPP RAN 4 meeting [5], in the case of the TDD L-Band, UE emission (OOB) should be defined:
To protect MSS, need further studies and to take a decision about the level to protect MSS at the next RAN4 meeting. 
The contribution R4-1705373 proposes some MSS protection levels. All protections levels are been studied in this contribution as agreed at the last RAN4 meeting:
Technical solution to be consistent to the MSS protection level should be also proposed at the next RAN4 meeting.
The scenario studied is:
	Separation frequency between IMT/LTE and MSS
	Protected frequency range 
	 Protection level

	1 MHz 
(1517-1518MHz)
	1518-1559 MHz
	-30dBm/MHz


	
As proposed in the contribution R4-1705373 and also the contribution RA-1704098 [5] approved during the last 3GPP RAN4 meeting, we investigated 5 cases. In order to meet the emission limit in the 1518-1559MHz band to protect MSS, power back off relative to 23dBm was simulated for these 5 cases respectively. We found that:
1. For the 3MHz, 5MHz, 10MHz, 15MHz and 20MHz carrier there are some needs about the A-MPR as describe in:
a. Table 2.4-1 for 3MHz carrier
b. Table 2.4-2 for 5MHz carrier
c. Table 2.4-3 for 10MHz carrier
d. Table 2.4-4 for 15MHz carrier
e. Table 2.4-5 for 20MHz carrier
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