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1 Introduction

In Band 65 Study Item, co-existence studies with PHS have been intensively discussed.  It has been also discussed NS_05 modification.  Namely, when Band 65 protects PHS, NS_05 would be utilized as well as Band 1.  According to this topic, NS_05 modification for Band 1 was also proposed in RAN4#76-bis [1].  Since technical feasibility has already confirmed in Band 65 study item, discussion point is when to modify NS_05 for Band 1.

2 Background

As explained in [1], NS_05 modification for Band 1 improves efficient usage of Japanese Band 1 spectra, notably.  Expected results are found in Table 2-1.

Table 2-1: Expected Results by modifying NS_05 for Band 1
	Operator
	UL Spectrum holdings
	Current Requirements
	Expected Results

	Operator A
	1920 – 1940 MHz
	46 (16) RBs are not applicable for 20 MHz (15 MHz) CBW.
	Whole spectra can be utilized by introducing A-MPR.

	Operator B
	1940 – 1960 MHz
	1 dB A-MPR is needed when LCRB is more than or equal to 50.
	A-MPR is not needed for 10 and 15 MHz CBW case.

	Operator C
	1960 – 1980 MHz
	
	


As one can see, all of Japanese operators can enjoy benefit by modifying NS_05 requirements.  
3 Discussion

Technical feasibility has been discussed in Agenda Item 9.1 “LTE FDD in the bands 1980-2010 MHz and 2170-2200 MHz”.  Since NS_05 would be also used by Band 65 for protecting PHS, how to elaborate A-MPR table has been intensively studied.  Finally, below table can be approved as a possible outcome of this topic.
Table 3-1: Summary of coexistence studies with PHS Band (A-MPR case)
	Channel Bandwidth [MHz]
	Parameters



	15
	Fc [MHz]
	1932.5

	
	RBstart
	0-7
	8 – 66
	67-74

	
	LCRB [RBs]
	≥1
	≤30
	31 – 54
	> 54
	≤6
	>6

	
	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	≤5
	≤1

	
	Fc [MHz]
	≥ 1947.5

	
	RBstart
	0 – 74

	
	LCRB [RBs]
	≥1

	
	A-MPR [dB]
	0

	20
	Fc [MHz]
	1930

	
	RBstart
	0-23
	24-75
	76-99

	
	LCRB [RBs]
	≥1
	≤24
	25 – 40
	41 – 50
	> 50
	≤6
	>6

	
	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	≤10
	≤5
	≤1

	
	Fc [MHz]
	≥ 1950

	
	RBstart
	0 – 100

	
	LCRB [RBs]
	≥50

	
	A-MPR [dB]
	≤1


One can find that this table includes quite significant requirements to improve spectral efficiency in Japan.

As mentioned in Section 2, Band 1 spectra have been utilized by three operators in Japan.  Therefore, this kind of improvement is quite significant.
· Proposal#1: It is quite significant to modify NS_05 requirement for Band 1.  A-MPR Values should be same as NS_05 for Band 65.
4 From which release can be modified?

In RAN4#76-bis, we proposed to modify NS_05 for Band 1 from Rel-12.  At that time, one company showed concern to touch closed release.  After that, careful studies on impacts have been done by the company and they confirmed that modification from Rel-12 is acceptable.  Therefore, we would like to propose NS_05 modification from Rel-12 again.
· Proposal#2: Modification should be done from Rel-12 version of specification.
5 Conclusion
In this contribution, we made some proposals to utilize Japanese Band 1 spectra more efficiently.  Our three proposals are shown in this conclusion section again.  In section 6 (Annex section), how to modify current specification can be found just for your information.

· Proposal#1: It is quite significant to modify NS_05 requirement for Band 1.  A-MPR Values should be same as NS_05 for Band 65.
· Proposal#2: Modification should be done from Rel-12 version of specification.
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7 Annex: possible modification on NS_05
 (This section is not for approval.  After approval in section 5, CR will be provided to modify NS_05 for Band 1.)
[Subtracted from TS36.101]
6.2.4
UE maximum output power with additional requirements

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power as specified in Table 6.2.2-1. Unless stated otherwise, an A-MPR of 0 dB shall be used. 

For UE Power Class 1 and 3 the specific requirements and identified subclauses are specified in Table 6.2.4-1 along with the allowed A-MPR values that may be used to meet these requirements. The allowed A-MPR values specified below in Table 6.2.4.-1 to 6.2.4-15 are in addition to the allowed MPR requirements specified in subclause 6.2.3.

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_01
	6.6.2.1.1
	Table 5.5-1
	1.4, 3, 5, 10, 15, 20
	Table 5.6-1
	N/A

	NS_03
	6.6.2.2.1
	2, 4,10, 23, 25, 35, 36
	3
	>5 
	≤ 1

	
	
	
	5
	>6
	≤ 1

	
	
	
	10
	>6
	≤ 1

	
	
	
	15
	>8
	≤ 1

	
	
	
	20
	>10
	≤ 1

	NS_04
	6.6.2.2.2
	41
	5
	>6
	≤ 1

	
	
	
	10, 15, 20
	Table 6.2.4-4

	NS_05
	6.6.3.3.1
	1
	20
	≥ 50 (NOTE 1)
	≤ 1 (NOTE 1)

	
	
	
	10, 15
	N/A
	N/A

	NS_06
	6.6.2.2.3
	12, 13, 14, 17
	1.4, 3, 5, 10
	Table 5.6-1
	N/A

	NS_07
	6.6.2.2.3

6.6.3.3.2
	13
	10
	Table 6.2.4-2

	NS_08
	6.6.3.3.3
	19
	10, 15
	> 44
	≤ 3

	NS_09
	6.6.3.3.4
	21
	10, 15
	> 40
	≤ 1

	
	
	
	
	> 55
	≤ 2

	NS_10
	
	20
	15, 20
	Table 6.2.4-3

	NS_11
	6.6.2.2.1 6.6.3.3.13
	23
	1.4, 3, 5, 10, 15, 20
	Table 6.2.4-5

	NS_12
	6.6.3.3.5
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-6

	NS_13
	6.6.3.3.6
	26
	5
	Table 6.2.4-7

	NS_14
	6.6.3.3.7
	26
	10, 15
	Table 6.2.4-8

	NS_15
	6.6.3.3.8
	26
	1.4, 3, 5, 10, 15
	Table 6.2.4-9

Table 6.2.4-10

	NS_16
	6.6.3.3.9
	27
	3, 5, 10
	Table 6.2.4-11, Table 6.2.4-12, Table 6.2.4-13

	NS_17
	6.6.3.3.10
	28
	5, 10
	Table 5.6-1
	N/A

	NS_18
	6.6.3.3.11
	28
	5
	≥ 2
	≤ 1

	
	
	
	10, 15, 20
	≥ 1
	≤ 4

	NS_19
	6.6.3.3.12
	44
	10, 15, 20
	Table 6.2.4-14

	NS_20
	6.2.2

6.6.2.2.1

6.6.3.3.14
	23
	5, 10, 15, 20
	Table 6.2.4-15

	NS_21
	6.6.2.2.1 6.6.3.3.15
	30
	5, 10
	Table 6.2.4-16

	NS_22
	6.6.3.3.16
	42, 43
	5, 10, 15, 20
	Table 6.2.4-17

	NS_23
	6.6.3.3.17
	42, 43
	5, 10, 15, 20
	N/A

	...
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-

	NOTE 1: Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned, where channel BW is as defined in subclause 5.6.


[Unnecessary Section Omitted]
6.6.3.3.1 
Minimum requirement (network signalled value "NS_05")

When "NS_05" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.1-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.

Table 6.6.3.3.1-1: Additional requirements (PHS)

	Frequency band

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

	
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	
	

	1884.5 f 1915.7
	-41
	-41
	-41
	-41
	300 KHz
	1

	NOTE 1:
Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned, where channel BW is as defined in subclause 5.6. Additional restrictions apply for operations below this point.


The requirements in Table 6.6.3.3.1-1 apply with the additional restrictions specified in Table 6.6.3.3.1-2 when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is less than the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned.

Table 6.6.3.3.1-2: RB restrictions for additional requirement (PHS).
	

	
	
	
	

	
	
	
	

	

	
	
	
	

	
	
	
	

	Channel Bandwidth [MHz]
	Parameters



	15
	Fc [MHz]
	1932.5

	
	RBstart
	0-7
	8 – 66
	67-74

	
	LCRB [RBs]
	≥1
	≤30
	31 – 54
	> 54
	≤6
	>6

	
	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	≤5
	≤1

	
	Fc [MHz]
	≥ 1947.5

	
	RBstart
	0 – 74

	
	LCRB [RBs]
	≥1

	
	A-MPR [dB]
	0

	20
	Fc [MHz]
	1930

	
	RBstart
	0-23
	24-75
	76-99

	
	LCRB [RBs]
	≥1
	≤24
	25 – 40
	41 – 50
	> 50
	≤6
	>6

	
	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	≤10
	≤5
	≤1

	
	Fc [MHz]
	≥ 1950

	
	RBstart
	0 – 100

	
	LCRB [RBs]
	≥50

	
	A-MPR [dB]
	≤1


 [End of Subtraction from TS36.101]
