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1 Introduction 
The current requirements in [1] specify coexistence requirements between E-UTRA Band 1 and PHS. Under the current specifications, some channels in Band 1 are not operable due to the spectrum emission requirements. 
In this contribution, we describe these issues and suggest how this could be addressed in the Release 9 specification.
2. Discussion
2.1. Situation under current requirements
Additional spurious emissions requirements for the PHS band are specified in [1], as below. There are two frequency bands indicated in the table, which reflect the frequency assignment plan in Japan; the above PHS frequency band is applied to until May 2012, and the bottom after June 2012, respectively, according to the plan.

[image: image1.emf]Table  6.6.3.3.1 - 1 :  Additional requirements (PHS)   Channel bandwidth / Spectrum emission  limit (dBm)   Frequency band   (MHz)  1.4   MHz  3.0   MHz  5   MHz  10   MHz  15   MHz  20   MHz  Measurement  bandwidth    1884.5     f    191 9 . 6 *1  - 41  - 41  - 41  - 41  - 41  - 41  300 KHz   1884.5     f    191 5 . 7 *2  - 41  - 41  - 41  - 41  - 41  - 41  300 KHz   Note   1.   A ppli cable    when  the edge of the assigned E - UTRA  UL  channel bandwidth   frequency is larger than or equal to  the upper edge of PHS band (1919.6  MHz )   +  4 MHz +  the Channel BW assigned. Operations below this point  are for  further study.   2.   A ppli cable when  the 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. Operations below this point are for  further study.    


Because of these spectrum emission limits with the notes of FFS indicated in the table, some unfeasible bands may exist in the E-UTRA Band 1 based on the current LTE specifications. For example, rough images of the feasible and unfeasible uplink band allocations within E-UTRA Band 1 are shown in Figure 1 for until-May-2012, and in Figure 2 for after-June-2012. 

Figure 1: Example of uplink band allocation until 31st May 2012
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Figure 2: Example of uplink band allocation after 1st June 2012
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2.2. Consideration

The PHS coexistence requirements are similar to the Band 13 – PublicSafety coexistence requirements, as shown in the Table 1 below.  (For Band 13, refer to [1] 6.6.3.3.2). 

Table 1  Coexistence requirements comparison
	Coexistence system
	PHS
	PS

	
	(A) until May 2012
	(B) After June 2012
	

	E-UTRA Band
	Band 1
	Band 13

	Spectrum emission limit
	-41dBm/300kHz
	[-60]dBm/6.25kHz

	Guard Band
	0.4MHz
	4.3MHz
	2MHz

	Channel bandwidth for coexistence system
	-
	5/10/15/20MHz(*1)
	10MHz

	*1: The lower edge of the assigned E-UTRA UL channel bandwidth frequency is equal to 1920MHz.


Since for the Band 13 – PS coexistence case the A-MPR for NS-07 is specified in [1] 6.2.4, as the solution, we would like to seek new A-MPR specifications as the solution for the Band 1 – PHS coexistence case.
In addition, we would like to exclude the above (A) case (the hatched column) and deal with only the above (B) case; i.e. only with 4.3MHz guard band and 5/10/15/20MHz channel bandwidths for coexistence system.   
The reason for this is as follows:
1. The case (A) lasts only for few years.
2. Consideration of the (A) case is not realistic, since significant A-MPR is necessary with 0.4MHz guard band.
2.3. Proposal of new A-MPR

These considerations give the proposed tables shown below. Since there has already been the NS_05 assigned to Band 1 for A-MPR in Table 6.2.4-1, additional values related to our proposal need to be incorporated into the existing NS_05, instead of adding a new NS_0x. Corresponding A-MPR values for each channel bandwidth cases are to be specified in separate tables Table 6.2.4-x, which is also proposed below to show the skeleton of the tables with values indicated as TBD for the present. 

Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR) / Spectrum Emission requirements
	Network Signalling value
	Requirements (sub-clause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks
	A-MPR (dB)

	NS_01
	-
	-
	-
	
	

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

	
	6.6.2.2.1
	2, 4,10, 35,36
	5
	>6
	≤ 1

	
	6.6.2.2.1
	2, 4,10, 35,36
	10
	>6
	≤ 1

	
	6.6.2.2.1
	2, 4,10,35,36
	15
	>8
	≤ 1

	
	6.6.2.2.1
	2, 4,10,35, 36
	20
	>10
	≤ 1

	NS_04
	6.6.2.2.2
	TBD
	TBD
	TBD
	

	NS_05
	6.6.3.3.1
	1
	5,10,15,20
	≥ 50 for QPSK
Table 6.2.4-x
	≤ 1
Table 6.2.4-x

	NS_06
	6.6.2.2.3
	12, 13, 14, 17
	1.4, 3, 5, 10
	n/a
	n/a

	NS_07
	6.6.2.2.3

6.6.3.3.2
	13
	10
	Table 6.2.4-2
	Table 6.2.4-2

	..
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-

	


Table 6.2.4-x: A-MPR for “NS_05”
(1) A-MPR for Channel BW and Frequency Band

(Applicable when coexistence with PHS system operating in 1884.5 – 1919.6MHz)
	 Channel BW (MHz)
	Frequency Band 1 smaller than 1919.6 + 4 + Channel BW (MHz)
	Frequency Band 1 larger than or equal to 1919.6 + 4 + Channel BW  (MHz)

	5
	FFS
	n/a

	10
	FFS
	≦1 (dB)  2

	15
	FFS
	≦1 (dB)  2

	20
	FFS
	≦1 (dB)  2

	Note

1 the lower edge of the assigned E-UTRA UL channel bandwidth

2 Applicable to QPSK and Resources Blocks ≧ 50




(2) A-MPR for Channel BW and Frequency Band 

(Applicable when coexistence with PHS system operating 1884.5 – 1915.7MHz)
	 Channel BW (MHz)
	Frequency Band 1 smaller than 1915.7 + 4 + Channel BW (MHz)
	Freqeuncy Band 1 larger than or equal to 1915.7 + 4 + Channel BW  (MHz)

	5
	Table (3) below
	n/a

	10
	Table (4) below
	≦1 (dB)  2

	15
	Table (5) below
	≦1 (dB)  2

	20
	Table (6) below
	≦1 (dB)  2

	Note

1 the lower edge of the assigned E-UTRA UL channel bandwidth

2 Applicable to QPSK and Resources Blocks ≧ 50




(3) Channel BW: 5MHz
	 
	Region A
	Region B
	Region C

	RB_start1
	[0] - [TBD]
	[TBD] – [TBD]
	[TBD] – [24]

	L_CRB2 [RBs]
	[TBD]
	[TBD]
	[TBD]

	 A-MPR [dB]
	[TBD]
	[TBD]
	[TBD]

	Note

1               RB_start indicates the lowest RB index of transmitted resource blocks

2               L_CRB is the length of a contiguous resource block allocation

  (Notes also applicable to (4) – (6) below)




(4) Channel BW: 10MHz

	 
	Region A
	Region B
	Region C

	RB_start1
	[0] - [TBD]
	[TBD] – [TBD]
	[TBD] – [49]

	L_CRB2 [RBs]
	[TBD]
	[TBD]
	[TBD]

	 A-MPR [dB]
	[TBD]
	[TBD]
	[TBD]


(5) Channel BW: 15MHz
	 
	Region A
	Region B
	Region C

	RB_start1
	[0] - [TBD]
	[TBD] – [TBD]
	[TBD] – [74]

	L_CRB2 [RBs]
	[TBD]
	[TBD]
	[TBD]

	 A-MPR [dB]
	[TBD]
	[TBD]
	[TBD]


(6) Channel BW: 20MHz
	 
	Region A
	Region B
	Region C

	RB_start1
	[0] - [TBD]
	[TBD] – [TBD]
	[TBD] – [99]

	L_CRB2 [RBs]
	[TBD]
	[TBD]
	[TBD]

	 A-MPR [dB]
	[TBD]
	[TBD]
	[TBD]


3. Conclusion
We propose new A-MPR specifications for the E-UTRA Band 1 – PHS coexistence required as the solution to the spectrum emissions requirements for the PHS band of after-June-2012. Actual values need to be further studied. We would like RAN4 to study the issue so the requirements can be specified in a release 9 time frame. 
4. References
 [1]
“User Equipment (UE) radio transmission and Reception (Release 9)” 3GPP TS 36.101 v9.0.0, June 2009. 
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Table 6.6.3.3.1-1: Additional requirements (PHS)


		Frequency band

(MHz)

		Channel bandwidth / Spectrum emission limit (dBm)

		Measurement bandwidth 



		

		1.4


MHz

		3.0


MHz

		5


MHz

		10


MHz

		15


MHz

		20


MHz

		



		1884.5 f 1919.6*1

		-41

		-41

		-41

		-41

		-41

		-41

		300 KHz



		1884.5 f 1915.7*2

		-41

		-41

		-41

		-41

		-41

		-41

		300 KHz



		Note

1. Applicable  when the edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1919.6 MHz) + 4 MHz + the Channel BW assigned. Operations below this point are for further study.

2. Applicable when the 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. Operations below this point are for further study.



		






