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1
Introduction
A WF on the Band 34 protection levels was agreed in [1]. In this contribution, we evaluate A-MPR to fulfill these requirements. In [2], it was also agreed that Band 34 protection for carriers within 1920-1980MHz would be achieve assuming enough filter rejection. We propose to reflect this agreement in TR 
This is a revision of R4-154935 and includes updated simulation results as well as proposes A-MPR tables for Band 34 protection. In addition, some modifications on the requirements specification are proposed.
2
Discussion

2.1
B34 protection requirements for E-UTRA carriers within 1980-2010 MHz
In Japan, Band 34 (2010-2025MHz) is required to be protected by an emission level of -50dBm/MHz when the aggressor carrier is within 1920-1980MHz, while it seems that there is still not regulatory requirement for carriers within 1980-2010MHz. At the same time, Band 34 is intended to be allocated for Mobile Broadband according to the Korean Government announcement in the Mobile Gwanggeato Plan 2.0 (31, Dec. 2013).  The Korean Government has also announced that 40MHz out of 55MHz will be secured for TDD operation within 1880-1920MHz and 2010-2025MHz.
In the WF [1], an offset of 5MHz was agreed for carriers within 1980-2010 MHz. The figures in this WF show that this offset is included in the MSS spectrum. Considering the unclear status on MSS and Band 34 allocations, the definition of the requirement in relation to an offset from the E-UTRA channel edge seems beneficial. Below it is shown how the specification of the requirement could look in TS 36.101 for the requirement associated to NS_xx. This is the NS value associated with -50dBm/MHz protection level for Band 34. Similar table is needed for NS_yy in association with -40dBm/MHz.
	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	5 MHz, 10 MHz, 15 MHz, 20 MHz
	

	Band 34
	-50
	MHz

	NOTE 1:
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 channel bandwidth.

NOTE 2:  This requirement applies for E-UTRA carriers with at least 1RB within 1980-2010 MHz. For 5 MHz and 10 MHz E-UTRA carrier, this requirement applies at frequencies within the specified frequency band and at an offset equal or larger than 5 MHz from the upper edge of the E-UTRA carrier. For 15 MHz E-UTRA carrier, this requirement applies at frequencies within the specified frequency band and at an offset  equal or larger than 15 MHz from the upper edge of the E-UTRA carrier,. For 20 MHz E-UTRA carrier, this requirement applies within the specified frequency band and at an offset at frequencies equal or larger than 10 MHz from the upper edge of the E-UTRA carrier.




2.1.1
Simulation results and A-MPR tables

Following the WF, the following detailed A-MPR simulations have been performed.

NS_xx (-50dBm/MHz) and NS_yy (-40dBm/MHz)

· 5MHz E-UTRA carrier with 5MHz offset to the protected range 

· 10MHz E-UTRA carrier with 5MHz offset to the protected 

· 10MHz E-UTRA carrier with 10MHz offset to the protected range 

· 10MHz E-UTRA carrier with 20MHz offset to the protected range 

· 15MHz E-UTRA carrier with 15MHz offset to the protected range 

· 20MHz E-UTRA carrier with 10MHz offset to the protected range 

PHS protection also needs to be met simultaneously
2.1.1.1
NS_xx (-50dBm/MHz)
Figure 2.1.1.1-1 includes the A-MPR simulation results 
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Figure 2.1.1.1-1: A-MPR simulations for NS_xx


The proposed A-MPR values to be included in TS 36.101 are included in Table 2.1.1.1-1. It can be noted that both RBend and RBstart are included in the table. RBstart is useful to capture a region along the diagonal to the left in the A-MPR figures

Table 2.1.1.1-1: Proposed A-MPR for "NS_xx"
	Channel Bandwidth [MHz]
	Parameters



	5
	RBend
	N/A
	5-12
	13-20
	21-24

	
	RBstart
	0-1
	N/A
	N/A
	N/A

	
	LCRB [RBs]
	<6
	≥6
	<15
	≥15
	<18
	≥18

	
	A-MPR [dB]
	≤1
	≤1
	≤2
	≤5
	≤5
	≤8

	10
	Foffset_NS_xx[MHz]
	5

	
	RBend 
	N/A
	N/A
	7-25
	26-35
	36-42
	43-49

	
	RBstart
	0-6
	7-10
	N/A
	N/A
	N/A
	N/A

	
	LCRB [RBs]
	<8
	<8
	8-20
	≤18
	>18
	≤20
	>20
	>0

	
	A-MPR [dB]
	≤17
	≤2
	≤15
	≤2
	≤8
	≤5
	≤9
	≤15

	
	Foffset_NS_xx[MHz]
	10
	20

	
	RBend 
	23-38
	39-49
	39-49

	
	LCRB [RBs]
	≥24
	<36
	≥36
	≥36

	
	A-MPR [dB]
	≤3
	≤4
	≤7
	≤2

	15
	RBend
	39-61
	62-74
	

	
	LCRB [RBs]
	≥30
	<64
	≥64
	

	
	A-MPR [dB]
	≤3
	≤4
	≤6
	

	20
	RBend
	N/A
	30-71
	72-85
	86-99

	
	RBstart
	0-13
	N/A
	N/A
	N/A

	
	LCRB [RBs]
	<15
	15-30
	≥32
	<45
	≥45
	<15
	≥15

	
	A-MPR [dB]
	≤17
	≤12
	≤7
	≤4
	≤9
	≤15
	≤12


	
	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


2.1.1.2
NS_yy (-40dBm/MHz)
Figure 2.1.1.2-1 includes the A-MPR simulation results 
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Figure 2.1.1.2-1: A-MPR simulations for NS_yy

The proposed A-MPR values to be included in TS 36.101 are included in Table 2.1.1.2-1.

Table 2.1.1.1-2: Proposed A-MPR for "NS_yy"
	Channel Bandwidth [MHz]
	Parameters



	5
	RBend
	15-20
	21-24

	
	LCRB [RBs]
	≥15
	>23
	<22

	
	A-MPR [dB]
	≤ 2
	≤ 5
	≤ 2

	10
	Foffset_NS_xx[MHz]
	5

	
	RBend 
	0-10
	23-36
	37-42
	43-49

	
	LCRB [RBs]
	≤10
	≥24
	≤20
	>20
	<12 or >32
	12-32

	
	A-MPR [dB]
	≤ 8
	≤ 3
	≤ 2
	≤ 6
	≤ 10
	≤ 6

	
	Foffset_NS_xx[MHz]
	10
	20

	
	RBend 
	35-49
	0-99

	
	LCRB [RBs]
	<36
	≥36
	>0

	
	A-MPR [dB]
	≤ 1
	≤
4
	N/A

	15
	RBend
	54-61
	62-74

	
	LCRB [RBs]
	≥53
	<6
	≥40

	
	A-MPR [dB]
	≤ 1
	≤ 1
	≤ 3

	20
	RBend
	0-16
	54-77
	78-99

	
	LCRB [RBs]
	<7
	>7
	<3 or ≥40
	<12 or >70
	12-70

	
	A-MPR [dB]
	≤ 8
	≤ 3
	≤ 1
	≤ 10
	≤ 5


	
	


	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


2.2
Band 34 protection for E-UTRA carriers within 1920-1980MHz

For allocations within 1920-1980 MHz, RAN4 has agreed that Band 34 protection should be met with A-MPR = 0 dB (i.e. NS_01), [2]. The requirement should then be included under chapter 6.6.3.2 Spurious emission band UE co-existence of TS 36.101 as below

Table 6.6.3.2-1: Requirements

	E-UTRA Band
	Spurious emission 

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

	65
	…
	
	
	
	
	
	

	
	E-UTRA Band 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	…

NOTE 15:
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 channel bandwidth.

…

NOTE 36: This requirement is applicable for E-UTRA channel bandwidth allocated within 1920-1980 MHz


3 Proposal
In this contribution, A-MPR is evaluated following the WF in [1]. The proposed A-MPR values also ensure PHS protection. Note that the simulations are under review at this point.
We note that these may need modifications to accommodate simulation results by all companies. 
Proposal 1: to specify the Band 34 protection in relation to an offset from the E-UTRA carrier to allow for allocation flexibility. 
Proposal 2: to approve and include the attached text proposal below TR 36.861. 
References
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TEXT PROPOSAL:

<start of text proposal >
7.1.1
Spurious emission for UE co-existence
When S-band UE is allocated in the same country and region where Band 34 UE is deployed, RAN4 can define network signalling such as NS_XX to apply A-MPR mask with guard band to protect Band 34 for S-band UE. 
SE requirements for UE-to-UE coexistence can be defined as in Table 7.1.1-1. 
The SE requirements level and detail test methodology to protect Band 34 are for further study.

Table 7.1.1-1: Spurious emission band UE co-existence of S-band UE for Korea

	E-UTRA
 Band
	Spurious emission 

	
	Protected band
	Frequency 
range (MHz)
	Level 
(dBm)
	Bandwidth
 (MHz)
	Comment

	XX
	E-UTRA Band 1,3,5,7,8,26,27,XX,40
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 34
	2010
	-
	2025
	-50
	1
	1

	
	
	
	-
	
	
	
	

	NOTE1:   
 This requirement is applicable for E-UTRA channel bandwidth allocated within 1920-1980 MHz


[Editor's Note]: The spurious emission band UE coexistence of S-band UE for Region3 will be added in future.

7.1.2
Additional spurious emission for UE co-existence
7.1.2.2
Band 34 protection

· When the E-UTRA carrier is within 1980-2010 MHz

Two NS values are specified for protection of Band 34. The requirement is specified at certain offset from the LTE carrier. In particular, the requirement applies 
· from 5MHz offset from the highest edge of a 5, 10MHz E-UTRA chanel bandwidth up to 2025MHz

· from 15MHz offset from the highest edge of a 15MHz E-UTRA chanel bandwidth up to 2025MHz

· from 10MHz offset from the highest edge of a 20MHz E-UTRA chanel bandwidth up to 2025MHz
1. NS_xx is specified for -50dBm/MHz @Band 34

Table 7.1.2.1-1: Additional requirements  associated to NS_xx
	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	5 MHz, 10 MHz, 15 MHz, 20 MHz
	

	Band 34
	-50
	MHz

	NOTE 1:
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 channel bandwidth.

NOTE 2:  This requirement applies for E-UTRA carriers with at least 1RB within 1980-2010 MHz. For 5 MHz and 10 MHz E-UTRA carrier, this requirement applies at frequencies within the specified frequency band and at an offset equal or larger than 5 MHz from the upper edge of the E-UTRA carrier. For 15 MHz E-UTRA carrier, this requirement applies at frequencies within the specified frequency band and at an offset  equal or larger than 15 MHz from the upper edge of the E-UTRA carrier,. For 20 MHz E-UTRA carrier, this requirement applies within the specified frequency band and at an offset at frequencies equal or larger than 10 MHz from the upper edge of the E-UTRA carrier.




2. NS_yy is specified for -40dBm/MHz @Band 34
	Table 7.1.2.1-2: Additional requirements associated to NS_yy
Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	5 MHz, 10 MHz, 15 MHz, 20 MHz
	

	Band 34
	-40
	MHz

	NOTE 1:
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 channel bandwidth.

NOTE 2:  This requirement applies for E-UTRA carriers with at least 1RB within 1980-2010 MHz. For 5 MHz and 10 MHz E-UTRA carrier, this requirement applies at frequencies within the specified frequency band and at an offset equal or larger than 5 MHz from the upper edge of the E-UTRA carrier. For 15 MHz E-UTRA carrier, this requirement applies at frequencies within the specified frequency band and at an offset  equal or larger than 15 MHz from the upper edge of the E-UTRA carrier,. For 20 MHz E-UTRA carrier, this requirement applies within the specified frequency band and at an offset at frequencies equal or larger than 10 MHz from the upper edge of the E-UTRA carrier.




The A-MPR tables associated to NS_xx and NS_yy are presented below in Table 7.1.2.1-3 and Table 7.1.2.1-4, respectively

Table 7.1.2.1-3: A-MPR for "NS_xx"
	Channel Bandwidth [MHz]
	Parameters



	5
	RBend
	
	
	

	
	LCRB [RBs]
	
	
	

	
	A-MPR [dB]
	
	
	

	10
	Fofsset_NS_xx[MHz]
	
	
	

	
	RBend 
	
	
	

	
	LCRB [RBs]
	
	
	

	
	A-MPR [dB]
	
	
	

	15
	RBend
	
	
	

	
	LCRB [RBs]
	
	
	

	
	A-MPR [dB]
	
	
	

	20
	RBend
	
	
	

	
	LCRB [RBs]
	
	
	

	
	A-MPR [dB]
	
	
	


Table 7.1.2.1-4: A-MPR for "NS_yy"
	Channel Bandwidth [MHz]
	Parameters



	5
	RBend
	
	
	

	
	LCRB [RBs]
	
	
	

	
	A-MPR [dB]
	
	
	

	10
	Fofsset_NS_xx[MHz]
	
	
	

	
	RBend 
	
	
	

	
	LCRB [RBs]
	
	
	

	
	A-MPR [dB]
	
	
	

	15
	RBend
	
	
	

	
	LCRB [RBs]
	
	
	

	
	A-MPR [dB]
	
	
	

	20
	RBend
	
	
	

	
	LCRB [RBs]
	
	
	

	
	A-MPR [dB]
	
	
	


Note that when the E-UTRA carrier is within 1920-1980 MHz, Band 34 protection is fulfilled by filtering rejection and thus the requirement can be added in the UE spurious emissions for UE co-existence table; see Table 7.1.1-1 above.
<end of text proposal >
3GPP
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