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1
Introduction
The broadcasting band adjacent to APAC700 (Band [28]) is allocated below 694MHz or 698MHz with country by country. At the last meeting of 3GPP RAN4, It was agreed that the emission level of UE is -26.6dBm/6MHz below 694MHz referred to AWG meeting result. But for below 698MHz, it was just agreed that it is defined as the achievable emission level of UE without A-MPR due to no agreed TV protection level below 698MHz in any country or group [1]. Clarifying the achievable out-of-band emission level without A-MPR in the range of 692-698MHz would provide some information for the interested people to consider how to utilize their spectrum. Therefore this contribution provides the study result and proposes the achievable emission level in the range of 694-698MHz when LTE UE transmits with maximum power and 20MHz channel bandwidth.
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Figure 1. The discussed emission level below 698MHz by APAC700 UE in #62Bis meeting

2
Study for the achievable OOBE emission level at 692-698MHz by UE
We consider three factors to define the emission level in Specification for APAC700
· PA performance
· Duplexer filter performance
· Implementation margin
We will provide the study result for three factors and propose the achievable emission level in the range of 692-698MHz by LTE UE in APAC700 bands (Band [28])
2.1
Simulation for PA 
We have simulated emission levels using ADS PA models. This simulation is achieved for the emission level at range of 692-698MHz with 20MHz LTE UE. 
Simulation assumptions were as follows:
· The center frequency of PA is 713MHz, and signal bandwidth is 20MHz (Number of Resource block is 100RB)
· Signal edge is 703MHz, so 5MHz offset is 698MHz.
· Measurement range is 692~698MHz as 5~11MHz Offset from signal edge
· Measurement Bandwidth: 1MHz
· PA operating point: UTRAACLR1 = 35 dBc with Pout = 27 dBm

· Post PA loss: 3 dB (into Duplexer)

The simulation results are summarized in Table 1.
Table 1. Out-Of-Band emission level of PA at 692~698MHz by 20MHz LTE UE
	Range (MHz)
	692-693
	693-694
	694-695
	695-696
	696-697
	697-698

	Emission level (dBm/MHz)
	-18.14
	-17.36
	-16.42
	-15.635
	-15.195
	-14.605


The integrated emission level of PA in the range of 692-698MHz is -8.3dBm/6MHz
Observation 1) Emission level of PA in the range of 692-698MHz by 20MHz LTE UE is -8.3dBm/MHz
2.2
Simulation for 1st Duplexer filter
The duplexer filter vender simulates and provides the performance for 1st Duplexer filter for APAC700. Table 2 shows the minimum attenuation by 1st duplexer filter for APAC700 in the 692-698MHz range.

Table 2. The duplexer filter attenuation in the range of 692-698MHz
	Range (MHz)
	692-693
	693-694
	694-695
	695-696
	696-697
	697-698

	Attenuation level (dB)
	32.5
	20
	11
	5.5
	3.5
	2.5


The integrated attenuation level by 1st duplexer filter in the range of 692-698MHz is 5.4dB

Observation 2) The attenuation level by1st duplexer filter in the range of 692-698MHz is 5.4dB
2.3
Implementation margin
We should consider two implementation margins to define the emission level  based on the simulation result.
· The first is 3dB margin by loss in implementing duplexer filter and PA.
· The second is 3dB margin by ACLR degradation in implementing PA
We consider that total implementation margin is needed as 6dB 
Observation 3) Total implementation margin is 6dB
3 Conclusion 

We conducted study for three factors such as PA performance, Duplexer performance and the implementation margin to define the achievable emission level at the range of 694-698MHz of 20MHz LTE UE. The study results are summarized below

· Observation 1) The Emission level of PA in the range of 692-698MHz by 20MHz LTE UE is -8.3dBm/6MHz
· Observation 2) The attenuation level by1st duplexer filter in the range of 692-698MHz is 5.4dB

· Observation 3) The implementation margin is 6dB
We conclude that it is appropriate that the achievable emission level at the range of 694-698MHz of 20MHz LTE UE is -7.7dBm/6MHz
Propose) The achievable emission level at the range of 694-698MHz of 20MHz LTE UE is -7.7dBm/6MHz.
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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:

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, we set the emission limit the achievable protection limit without A-MPR to provide some information for the interested people to consider how to utilize their spectrum, it is as follow
 o
-[7.7] 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.
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