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Introduction
A WI to specify a band arrangement including 2x5MHz (UL: 698-703MHz, DL: 753-758MHz) was approved in the last RAN meeting [1]. At RAN4#76, the band plans was agreed to be 2x30MHz, i.e. 698-703/753-758MHz. The spurious emission limit for B68 to protect broadcast services below 694MHz for Arab Region is -25dBm/8MHz. The channel bandwidth supported for B68 is 5MHz, 10MHz and 15MHz. In this contribution we study the B68 A-MPR necessary to meet such emission requirement for different channel bandwidth.
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Discussion 

Simulations to study the UE power backoff (A-MPR) needed to comply with the agreed 700MHz band for Arab Region UE emissions towards broadcast service were conducted considering the following assumptions:

· PA with UTRA ACLR1 = 33dB

· LO leakage, IQ image rejection = -28 dBc

· CIM3 = -60dBc
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Emissions at below 694MHz
A-MPR simulations were run assuming no filter rejection at 694MHz and results are shown in figures below. The max power back off value for 5MHz, 10MHz and 15MHz channels are 1.5dB, 4dB, and 4.5dB respectively.
[image: image1.emf]5 10 15 20 25

5

10

15

20

25

RB_start

Number of RBs

A-MPR for -25dBm/8MHz @694MHz, 5MHz BW

 

 

0

0.5

1

1.5


Figure 2.1-1 A-MPR value for 5MHz channel to meet -25dBm/8MHz
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Figure 2.1-2 A-MPR value for 10MHz channel to meet -25dBm/8MHz
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Figure 2.1-3 A-MPR value for 15MHz channel to meet -25dBm/8MHz

2.2 


Filter attenuation at below 694MHz

The lower duplexer filter data from different vendors for B28 are shown in Table below, which is copied from the B28 technical report TR 36.820.
Table 2.2-1 (TR 36.820 Table 8.1.1-1) Simulation results for the lower filter

	Vendor
	pass-band
	Tx IL  (min)
	Rx IL (min)
	Rx Iso (min)
	Tx Iso (min)
	Tx Att (min) @694MHz

	1
	30 MHz
	3.8 dB
	3.7 dB
	42 dB
	55 dB
	35 dB 

	
	32.5 MHz
	5.0 dB
	4.5 dB
	42 dB
	55 dB
	35 dB

	2
	30 MHz
	5.0 dB
	5.0 dB
	40 dB
	51 dB
	15 dB 

	
	32.5 MHz
	7.5 dB
	5.0 dB
	40 dB
	53 dB
	15 dB

	3
	30 MHz
	3.5 dB
	3.5 dB
	47 dB
	55 dB
	23 dB 

	
	32.5 MHz
	4.0 dB
	3.5 dB
	47 dB
	50 dB
	23 dB


Note that the filter can provide at least 15dB rejection at 9MHz offset. It is also stated in [2] that for B28 filters, the insertion loss (IL) is around 3.5dB. Based on Table 2.2-1 and IL values, assuming a similar filter is used for B68 with 5MHz downshift, the minimal filter performance is shown in the Table 2.2-2.
Table 2.2-2 B68 filter attenuation

	Frequency
	698~728MHz
	694~698MHz
	689~694MHz
	686~689

	Attenuation (-10 …+85 deg. C)
	3.5dB
	3.5dB
	3.5dB
	15dB


For 5MHz channel, around 3.5dB attenuation from the filter can be observed, without filter, 1.5dB max power backoff is needed. Hence, no back-off is needed. For 10MHz and 15MHz channel, similarly, the integrated filter attenuation over the 8MHz TV channel (686~694MHz) can be estimated roughly at 3.5dB. The resulting A-MPR values are therefore 0.5dB and 1dB, for 10MHz and 15MHz channels respectively
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Proposal
Based on the simulation and the filter data, it is proposed
· For 5MHz channel, no A-MPR is needed

· For 10 and 15MHz channel, the following A-MPR value is used. The values are in bracket in case new filter data is available and values can be updated
Table 2.3-1: A-MPR for NS_xx for protection of 686-694 MHz

	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	10, 15
	[>0]
	[≤ 1]


· To include the attached TP into TR 36.983.
References

[1]
RP-151042, New WI: 700MHz E-UTRA FDD Band for Arab Region, Estisalat, Motorola Solutions

[2]       TR 36.820 V12.2.0, LTE for 700 MHz digital dividend
Text Proposal for TR 36.893
<< Unchanged sections omitted >>
7.1 Co-existence with broadcasting service below 694MHz
The spurious emission limit for B68 to protect broadcast services below 694MHz for Arab Region is -25dBm/8MHz. The channel bandwidth supported for B68 is 5MHz, 10MHz and 15MHz. Simulations have shown the A-MPR values without any filter rejection, and typical filter performances are considered to derive the final A-MPR value. A NS-value needs to be defined. The A-MPR is defined in Table 7.1-1

Table 7.1-1: A-MPR for NS_xx for protection of 686-694 MHz

	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	10, 15
	[>0]
	[≤ 1]


No A-MPR is needed for 5MHz channel.

<< Unchanged sections omitted >>
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