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1
Introduction
During RAN4#62, the UE emission levels towards DTV are defined in [1] as follows:

o
-26.2 dBm/6 MHz  in the frequency range TBD-694 MHz for any E-UTRA carrier within 703-748 MHz with up to 20 MHz bandwidth. No A-MPR is required.

o
-26.2 dBm/6 MHz in the frequency range TBD-710 MHz for any E-UTRA carrier located above 718 MHz with up to 20 MHz bandwidth. [0]dB A-MPR is required 

For the frequency range from 692 – 698 MHz, to maintain consistency in the UE design for protection at 698 MHz and below, we set the emission limit as

 o
-[21.2] dBm/6 MHz  in the frequency range 692-698 MHz for any E-UTRA carrier within 703-748 MHz with up to 20 MHz bandwidth. No A-MPR is required.

APAC700 TDD UE emission limits need further consideration. 

2
Discussion
Simulations to study the backoff (A-MPR) needed to comply with the agreed APAC700 FDD UE emissions towards DTV were conducted considering the following assumptions:

· PA with UTRA ACLR1 = 33dB

· LO leakage, IQ image rejection = -28 dBc

· CIM3 = -60dBc
2.1. APAC700 FDD UE emissions towards DTV
2.1.1.
Emissions below 694 MHz

A-MPR simulations for different E-UTRA channel bandwidths were run assuming 15 dB rejection from the duplexer at 694 MHz based on filter data from [2]. As an example, Figure 1 shows emissions from a 20 MHz E-UTRA carrier averaged over 6 MHz.  Such emissions fall below -26.2dBm/6 MHz for full and 1 RB allocation for a 20 MHz carrier located at the lowest UL frequencies of APAC700 FDD, 703-723 MHz. The conclusion is that A-MPR is not needed for DTV protection below 694 MHz.
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Figure 1. Emissions from a 20 MHz E-UTRA carrier located at 703-723 MHz

2.1.1.
Emissions at below 710 MHz

The protection limits below 710 MHz is applicable in Japan, where 5 and 10 MHz channel bandwidth will be deployed.

The assumption of a dual duplexer with 30 MHz bandwidth for each element has been agreed in [2] to establish the UE emission requirements, i.e. DUP1: 703-733/758-788 MHz and DUP2: 718-748/773-803 MHz. The use of such implementation would contribute with about 15 dB filter attenuation at 710 MHz, as indicated in [3]. 
The distance between an E-UTRA carrier placed at the lowest edge of APAC700 FDD and the DTV highest frequency for 7 or 8 MHz channel raster, 694MHz, is 9 MHz, which is comparable with the distance between APAC700 FDD and DTV in Japan, 8 MHz. The attenuation from  DUP1 at 694 MHz is also very similar to the attenuation from DUP2 at 710 MHz. Therefore, Figure 1 can be used as a reference to conclude that A-MPR is not needed for DTV protection at 710 MHz.
2.2. APAC700 TDD UE emissions towards DTV 
APAC700 TDD is mainly intended for China, where DTV follows the 8 MHz channel raster arrangement. AWG’s recommendations on DTV protection for countries with such DTV channel raster is -25dBm/8MHz at 694 MHz. 
A-MPR simulations were run assuming no filter rejection at 694 MHz, the values obtained were up to 2.5 dB at full allocation for 15 and 20 MHz and about 1.5 dB for single RB allocation, as shown in Figure 2 and 3. The required back-off is about 1 dB for full allocation for 10 MHz, as illustrated in Figure 3. 3 and 5 MHz channel BW do not require any A-MPR according to simulations.
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Figure 2. A-MPR for a 15 MHz E-UTRA carrier located at 703-718 MHz

Figure 3. A-MPR for a 20 MHz E-UTRA carrier located at 703-723 MHz
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Figure 4. A-MPR for a 10 MHz E-UTRA carrier located at 703-713 MHz

3

Proposal

It is proposed 
· The adoption of A-MPR to fulfill APAC700 TDD UE emission limits below 694 MHz, -25dBm/8 MHz, without assuming any filter rejection

· To include the attached TP  into TR 36.820 [4].
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 TEXT PROPOSAL:
<start of text proposal >
7.3 Co-existence with TV broadcasting 

7.4 APAC700 FDD
o
-26.2 dBm/6 MHz  in the frequency range TBD-694 MHz for any E-UTRA carrier within 703-748 MHz with up to 20 MHz bandwidth. No A-MPR is required.

o
-26.2 dBm/6 MHz in the frequency range TBD-710 MHz for any E-UTRA carrier located above 718 MHz. for 5 and 10 MHz channel bandwidth.  No A-MPR is required 

For the frequency range from 692 – 698 MHz, to maintain consistency in the UE design for protection at 698 MHz and below, we set the emission limit as

 o
-[21.2] dBm/6 MHz  in the frequency range 692-698 MHz for any E-UTRA carrier within 703-748 MHz with up to 20 MHz bandwidth. No A-MPR is required.

APAC700 TDD 
· -25 dBm/8 MHz  in the frequency range TBD-694 MHz for any E-UTRA carrier within 703-803 MHz with up to 20 MHz bandwidth. Up to 2.5 dB  at full allocation and about 1.5 dB for single RB allocation  is needed for 15 and 20 MHz and around 1 dB for full allocation for 10 MHz. No A-MPR is required for 3 and 5 MHz.
7.3.x


A-MPR for TV broadcasting protection

Simulations to study the backoff (A-MPR) needed to comply with the agreed APAC700 FDD UE emissions towards DTV were conducted considering the following assumptions:

· PA with UTRA ACLR1 = 33dB

· LO leakage, IQ image rejection = -28 dBc

· CIM3 = -60dBc
7.3.x.1

APAC700 FDD UE emissions below 694 MHz

Simulations have shown that A-MPR is not needed for any E-UTRA channel bandwidth to fulfill -26.2dBm/6 MHz. As example, emissions from a 20 MHz E-UTRA carrier averaged over 6 MHz are shown in Figure 7.3.x-1. It can be seen that emissions at 694 MHz are below -26.2 dBm/6MHz for 1 RB and full allocation, Simulations assume 15 dB filter rejection at such frequency, according to filter data in subclause 8.1.1. 
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Figure 7.3.x.1-1. Emissions from a 20 MHz E-UTRA carrier located at 703-723 MHz

7.3.x1.2
 APAC700 FDD UE emissions below 710 MHz

The UE duplexer is assumed to be a dual duplexer, DUP1: 703-733/758-788 MHz and DUP2: 718-748/773-803 MHz,  refer to chapter 8.1.1. DUP2 can achieve an attenuation of 15dB at 710 MHz. and the frequency separation between the edge of DUP2 towards 710 Mhz is comparable to the distance between DUP1 and 694 MHz. Therefore, Figure 7.3.x.1-1 can also be used to conclude that A-MPR is not needed for protection below 710 MHz

7.3.x.3
 APAC700 TDD UE emissions below 694 MHz

A-MPR simulations to fulfill -25dBm/8MHz assuming no filter rejection at 694 MHz are presented in Figure 7.3.x.3-1 to Figure 7.3.x.3-3. Up to 2.5 dB A-MPR is needed at full allocation for 15 and 20 MHz and about 1.5 dB for single RB allocation. A back-off of about 1 dB is required for full allocation for 10 MHz. 3 and 5 MHz do not require any A-MPR


Figure 7.3.A.3-1. A-MPR for a 15 MHz E-UTRA carrier located at 703-718 MHz

Figure 7.3.A.3-2. A-MPR for a 15 MHz E-UTRA carrier located at 703-723 MHz


Figure 7.3.A.3-3. A-MPR for a 15 MHz E-UTRA carrier located at 703-713 MHz

<end of changes >
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