3GPP TSG-RAN WG4 Meeting #62 
R4-120475
Dresden, Germany, 6-10 Feb, 2012
Agenda item:
7.4.2
Source: 
NTT DOCOMO, NEC, Sharp, Panasonic, Fujitsu
Title: 
Japanese DTV protection in APAC700 (FDD)
Document for:
Approval
1. Introduction

After the RAN4#61 meeting, a phone conference on APAC700 was held on December 13th. As one of the agreements in the phone conference, the following way forward was accepted among the companies present, i.e., “Required A-MPR to protect DTV in Japan is studied with consideration of 2nd duplexer Ant-Tx characteristic over 704 – 710 MHz.” In this contribution, we study the required A-MPR to protect DTV in Japan and make a proposal on this issue.
2. Discussion

2.1. Brief overview
As shown in the below Figure 2.1.-1, DTV in Japan exists up to 710 MHz where its frequency range is within the Tx pass-band of APAC700 (FDD). Therefore, firstly, it is essential to take into account the attenuation from the 2nd duplexer when we discuss the required A-MPR to protect DTV in Japan.

· Point 1: How much attenuation can be provided from the 2nd duplexer. 
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Figure 2.2-1: DTV protection in Japan and one of the assumed dual duplexer configurations
Secondly, it is definitely necessary to understand how much protection level is required for DTV in Japan. This information is available in [1] where the requirement is as follows:
· Point 2: -26.2 dBm/ 6 MHz@ 470 – 710 MHz shall be used as the protection requirement for DTV in Japan.

Thirdly, it is also essential to understand which channel bandwidths are available in Japan. So far, the draft technical conditions for the 5, 10, 15 and 20 MHz channel bandwidths are prepared [1]. We, however, believe that the 20 MHz channel bandwidth might not be used in the end depending on the conditions of the 700 MHz frequency allocation in Japan. In this contribution, we study all the cases including the 20 MHz channel bandwidth at the moment. Then, after the conditions of the frequency allocation are decided, we would like to consider how to handle the 20 MHz channel bandwidth case.
· Point 3: The channel bandwidths of 5, 10, 15 and 20 MHz are studied.

Lastly, the available frequency range for mobile cellular communications in Japan is clarified as captured in [1]:
· Point 4: In Japan, the following frequency range is available for mobile cellular communications.

· UL/DL: 718 – 748 MHz/ 773 – 803 MHz
2.2. Impact of a large MBW on required A-MPR
When we discuss the required A-MPR in RAN4, we usually assume one noise level and one duplexer attenuation level at the position where the noise level is the largest and the duplexer can provide the smallest attenuation. It is, however, noted that when the 6 MHz MBW is used, the attenuation of a duplexer is varying within the MBW as shown in Figure 2.2-1. Similarly, the noise level from a PA is varying within the MBW as shown in Figure 2.2-2. Note that the graph of Figure 2.2-2 is excerpted from [2] and its frequency range and so on are modified.
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Figure 2.2-1: Tx-Ant characteristic within MBW
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Figure 2.2-2: Noise level of a PA within MBW

From the above two figures, it can be seen that the noise level at around 710 MHz would dominate the total noise level over 704 - 710 MHz. There is, however, still some room to consider different noise level and duplexer attenuation such as at 709, 708 MHz and so on as demonstrated in the following examples.
· Noise level at 710 MHz : -17 dBm/1MHz (- 21 dBm/1MHz  + 4 dB ( post PA loss))

· Noise level at 709 MHz : -20 dBm/1MHz (- 24 dBm/1MHz  + 4 dB ( post PA loss)) 

In the above cases, at least more than 1/3 of the power still exists within 704 - 709 MHz. Thus, if the duplexer can provide a larger attenuation even from 709 MHz than that from 710 MHz, it would be helpful to reduce the total noise level within the MBW of 6 MHz.
2.3. 2nd duplexer performance
In this section, we provide the simulation results regarding the performance of 2nd duplexer from two major vendors. The data from each vendor are summarized in Table 2.3-1.
Table 2.3-1: 2nd duplexer performance
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2.4. Required A-MPR
As we can see in Section 2.3, the 2nd duplexer can provide at least 20 dB attenuation at 710 MHz. In this section, based on the investigation of an extreme case, we demonstrate that no A-MPR is required to meet the DTV protection requirement in Japan. 
First, we study the possible largest noise level below 710 MHz per 1 MHz MBW for 15 and 20 MHz channel bandwidths. The noise is caused by the third IM coming from 1RB transmission with its image. Note that the level would vary depending on its image suppression performance. Here we consider the image rejection performance of 
-28 dBc, and then, the noise level after PA would be around -16 dBm/MHz. Note that this -16 dBm/MHz is selected in order to eliminate any room for doubt on the final results. In reality, the actual noise level is much lower than 
-16 dBm/MHz [3] and such noise level should not be adopted for any other analyses by default. 

Second, as one of the extreme cases, we consider this noise level can be measured from 704 to 710 MHz by 1 MHz step. 
As provided in Table 2.4-1, even under such unrealistic severe condition above, terminals can satisfy the DTV protection requirement in Japan (i.e., -26.2 dBm/6 MHz) without any A-MPR.

Table 2.4-1: Required A-MPR for 15, 20 MHz channel bandwidths
[image: image5.emf]DPX ATT

Total noise level including duplexer attenuation over 704-710 MHz(dBm/6MHz)

Target = -26.2 dBm/6MHz

Noise level after PA Freq

（

MH

ｚ）

-34.2

dBm/6MHz

-36.2

dBm/6MHz

20 dB 25 dB -16 dBm/MHz 710

～

709

30 dB 29 dB -16 dBm/MHz 709

～

708

29 dB

29 dB

29 dB

29 dB

Vendor 1

-16 dBm/MHz

-16 dBm/MHz

-16 dBm/MHz

-16 dBm/MHz

30 dB

30 dB

30 dB

30 dB

Vendor 2

707

～

706

706

～

705

705

～

704

708

～

707

DPX ATT

Total noise level including duplexer attenuation over 704-710 MHz(dBm/6MHz)

Target = -26.2 dBm/6MHz

Noise level after PA Freq

（

MH

ｚ）

-34.2

dBm/6MHz

-36.2

dBm/6MHz

20 dB 25 dB -16 dBm/MHz 710

～

709

30 dB 29 dB -16 dBm/MHz 709

～

708

29 dB

29 dB

29 dB

29 dB

Vendor 1

-16 dBm/MHz

-16 dBm/MHz

-16 dBm/MHz

-16 dBm/MHz

30 dB

30 dB

30 dB

30 dB

Vendor 2

707

～

706

706

～

705

705

～

704

708

～

707


From the above analyses, no A-MPR is required to protect DTV in Japan for the all channel bandwidths including 20 MHz channel bandwidth. Thus, we propose the following.

· Proposal: No A-MPR is required in APAC700 (FDD) to protect DTV in Japan.

2.5. How to specify DTV protection in Japan
As discussed in Section 2.4, no A-MPR is required in APAC700 (FDD) to protect DTV in Japan. It is also noted that in Japan, the available frequency range is limited and the available channel bandwidths might be limited as explained in Section 2.1. Thus, we propose the following texts as one of the examples for TS 36.101.
Table 2.5-1: Spurious emission UE co-existence table
	E-UTRA  Band
	Spurious emission 

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

	APAC700 FDD
	Frequency range
	470
	- 
	710
	-26.2
	6
	NoteX , NoteY

	
	E-UTRA band ….
	FDL_low
	- 
	FDL_high
	-50
	1
	

	NoteX
Applicable when the assigned E-UTRA channel bandwidth is confined within 718 MHz and 748 MHz.

NoteY
NoteX is applicable to 5, 10, 15 and 20 MHz channel bandwidths.


3. Conclusion

In this contribution, we discussed the required A-MPR to protect DTV in Japan and made a following proposal.
· Proposal 1: No A-MPR in APAC700 (FDD) is required to protect DTV in Japan.

· Proposal 2: The following content shall be incorporated into TS36.101.

	E-UTRA  Band
	Spurious emission 

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

	APAC700 FDD
	Frequency range
	470
	- 
	710
	-26.2
	6
	NoteX , NoteY

	
	E-UTRA band ….
	FDL_low
	- 
	FDL_high
	-50
	1
	

	NoteX
Applicable when the assigned E-UTRA channel bandwidth is confined within 718 MHz and 748 MHz.

NoteY
NoteX is applicable to 5, 10, 15 and 20 MHz channel bandwidths.
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Annex 1: Simulation results from vendor 1
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Figure A1-1: Tx-Ant
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Figure A1-3: Tx – Rx ISO

Annex 2: Simulation results from vendor 2
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Figure A2-1: Tx – Ant
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Figure A2-2: Ant – Rx
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Figure A2-3: Tx – Rx ISO
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