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

· -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 AMPR is required.

· -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 AMPR is required 

In this paper, we take a closer look to the need of A-MPR to fulfill the agreed limits.
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. UE 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 .  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. 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

2.2. UE emissions below 710 MHz

APAC700 FDD UL is defined as 703-758 MHz. The emission limit defined at 710 MHz becomes then an in band emission requirement.

The assumption of a dual duplexer with 30 MHz bandwidth for each element has been agreed in [2] to establish the UE emission requirements. The use of such implementation would contribute with filter attenuation, as indicated in [3]. This agreement is based on the state-of-art. At the same time, while a dual duplexer 2x30 MHz is considered as an assumption to state UE requirement, we highlight that the requirements should not impose any predefined filter architecture
The protection limits below 710 MHz is applicable in certain regions of Japan and therefore its fulfillment should not affect all mobiles, including the one which do not need to achieve this limit. 

Considering that the UE emission limits below 710 MHz is a regional requirement and that the UE implementation should not be mandated by the requirements defined in 3GPP, we believe that no assumption on filter attenuation should be made when specifying requirements for the band. Instead, other means can be used, e.g. A-MPR. Recognizing that A-MPR is optional. If the filters used in the UE can meet the emission requirements without the need of A-MPR, the standard does not mandate the UE to reduce its output power. Figure 2-4 show the A-MPR needed for 10, 15 and 20 MHz E-UTRA channel bandwidth depending on the starting RB and the number of allocated RBs. The lowest edge of the E-UTRA carriers was placed at 718. No duplexer attenuation is considered to fulfill the emission limits at 710 MHz.  We can observe that A-MPR of up to 2 dB is needed for 10 MHz channel while it is up to 3 dB for 15 and 20 Mhz channel bandwidths.. Simulations have also indicated that A-MPR is not needed for 3 and 5 MHz.
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Figure 2. A-MPR for E-UTRA 10 MHz located at 718-728 MHz
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Figure 3. A-MPR for E-UTRA 15 MHz located at 718-733 MHz
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Figure 4. A-MPR for E-UTRA 20 MHz located at 718-738 MHz

3

Proposal

It is proposed 
· The definition of A-MPR to fulfill UE emission limits below 710 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 

Based on the TV broadcasting protection limits specified by the regulatory bodies (chapter 5.2.1 and 5.2.2), the APAC700 FDD UE emission limits are:

· -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. Assuming 15 dB rejection from the filter, no A-MPR is required as shown in chapter 7.3.1.1
· -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. Assuming no filter rejection at 710 MHz, 0-[2] dB A-MPR is required for 10, MHz E-UTRA carriers and 0-[3] dB for 15 and 20 MHz E-UTRA carriers, while no A-MPR is needed for smaller carriers as concluded in chapter 7.3.1.2
APAC700 TDD UE emission limits need further consideration.
7.3.1 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
7.3.1.1 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 are shown in Figure 7.3.1-1. 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 chapter 8.1.1. 
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Figure 7.3.1-1. Emissions from a 20 MHz E-UTRA carrier located at 703-723 MHz

7.3.1.2
 UE emissions below 710 MHz

APAC700 FDD UL is defined as 703-758 MHz. The emission limit defined at 710 MHz becomes then an in band emission requirement.

To not impose any future filter implementation and considering that this is a regional requirement, no filter rejection is taken into account to achieve -26.2dBm/6MHz at 710 MHz. A-MPR simulations for 10, 15 and 20 E-UTRA carriers with the lowest edge of the channel located at 718 MHz are shown in Figures 7.3.1.2-1 to 7.3.1.2-3. We can observe that A-MPR between 0-[2] dB is needed for 10 MHz E-UTRA channel and 0-[3] dB for 15 and 20 MHz E-UTRA channel . Simulations have also indicated that AMPR is not needed for 3 and 5 MHz E-UTRA carriers.


Figure 7.3.1.2-1. A-MPR for E-UTRA 10 MHz located at 718-728 MHz



Figure 7.3.1.2-2. A-MPR for E-UTRA 15 MHz located at 718-733 MHz


Figure 7.3.1.2-3. A-MPR for E-UTRA 20 MHz located at 718-738 MHz
<end of changes >
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