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Introduction

At RAN4#27 in Paris Ericsson presented the document R4-030574 " The need for protection of the UTRA FDD uplink " and at TFES#12 Public Enquiry meeting in Helsinki for the harmonised standard in the comment of Sweden, it is noted that a Spurious emission requirement for the co-existence with a UTRA FDD BS for the up-link direction of the repeater is missing.

Some offline discussion between Ericsson, and Mikom have taken place. This document is proposing a new UL requirement for spurious emissions Co-existence with UTRA-FDD BS.

Discussion

We think that it is agreed that the standard is a minimum requirement for all network element and does not necessarily take care of all possible scenarios.

For the calculation of the new requirement, we started to take the scenario from the Ericsson document R4-030574 which refered to a scenario in TS 25.942 and compared the situation of the repeater with that of the UE's to achieve a equal and fair situation for all network elements. 
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Figure 1: Location of a repeater towards an BS possibly effected by spurious emission of a repeater
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Figure 2: Location of a repeater towards an BS possibly effected by spurious emission of an UE

We are aware that the repeater is a fixed scenario and the UE's is a "flexibel" scenario and leveled this with the following consideration. In a network there are times where there are no UE's and times where there are a lot of UE's so as a statistical average we use at least one UE for calculation.

In the TS 25.942 the MCL for operation of BS in the same geographical are is calculated 


87 dB 
Pathloss (288 m Line-of-sight)

+
13 dB
TX antenna gain

+
13 dB
RX antenna gain

-
6 dB
Reduction in effective antenna gain due to antenna tilt

=
67 dB
MCL

For the scenario BSB to UEA we resized the antenna gain of the UE and deleted the 6dB for antenna tilt because it is assumed that the UE is in the main slope of the BS antenna, so the MCL is calculated


87 dB 
Pathloss (288 m Line-of-sight)

+
0 dB
TX antenna gain

+
13 dB
RX antenna gain

=
74 dB
MCL

What is the spurious emission level generated from that UE at the receiver antenna of the BS ?

The interfering level of a UE at the BS is calculated

-
30 dBm
/ 1MHz
Spurious Emissions (TS25.101 table 6.12)

+
74 dB_

MCL

=
-104 dBm
/ 1MHz
Spurious Emission level of the UE A at the BS B

So even ONE UE alone is also not fulfilling the requirement of -116dBm/MHz which is derived from a 0,8 dB degradation of the BS receiver (equals a received interference level of 7dB below noise floor) of the Ericsson document .

The flexibility of the UE makes it even more difficult to calculate for the network planer compared to a fixed situation repeater.

With this emission level of UEA at BSB we calculate now the maximum allowable spurious emission level of a repeater.


-104 dBm
/ 1MHz
Spurious Emissions (TS25.101 table 6.12)

+
67 dB_

MCL

=
-37 dBm
/ 1MHz
Spurious Emission level of the repeater A at the BS B

Because of the different location of a UE and a repeater it is very unlikely that the repeater is in the main lope of the BS antenna. But even for the very rare case we take the 6 dB of antenna tilt from the TS25.942 to tighten the requirement of ‑37 dBm / MHz to ‑43 dBm / MHz.

The result is:


-43 dBm
/ 1MHz
Spurious Emission level requirement for repeater for 1920 to 1980 MHz

=
-53 dBm
/ 100kHz
Spurious Emission level requirement for repeater for 1920 to 1980 MHz

If we would take the 70 dB MCL form the BS to the UE's from the TS 25.942 instead of the 74 dB from our calculation we would get a 4 dB higher emission level of –100 dBm / MHz at the BS receiver which would then result in a 4 dB weaker requirement for the repeater that means in –39 dBm / MHz. 

So we think our proposal of the above derived –43 dBm/ MHz is a reasonable value for the network, compared to the other network element the UE, and not a to tight requirement to make repeater impossible in a UTRA FDD network.

Approval

We propose to approve the new spurious emission requirement of –53dBm/100kHz for the UL frequency range (1920 – 1980 MHz) for co-existence with UTRA-FDD BS in the case of operation in the same geographic area for the repeater specifications TS25.106 and TS25.143.

Text proposal for the TS25.143 

9.2.2.3
Co-existence with UTRA-FDD BS

9.2.2.3.1
Operation in the same geographic area

This requirement shall be applied for the protection of UTRA-FDD BS receivers in geographic areas in which UTRA-FDD Repeater and UTRA-FDD BS are deployed. 
9.2.2.3.1.1
Minimum Requirement

In the down link direction of the Repeater the power of any spurious emission shall not exceed:

Table 9.11A: UTRA Repeater Spurious emissions limits in geographic coverage area of UTRA FDD BS receiver for the down link direction of the Repeater
Operating Band
Band
Maximum Level
Measurement Bandwidth
Note

I
1920 ‑ 1980MHz 
-96 dBm
100 kHz


II
1850 ‑ 1910 MHz
-96 dBm
100 kHz


In the up link direction of the Repeater the power of any spurious emission shall not exceed:

Table 9.11B: UTRA Repeater Spurious emissions limits in geographic coverage area of UTRA FDD BS receiver for the up link direction of the Repeater

Operating Band
Band
Maximum Level
Measurement Bandwidth
Note

I
1920 ‑ 1980MHz
-53 dBm
100 kHz


II
1850 ‑ 1910 MHz
-53 dBm
100 kHz
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