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We like to thank Orange France for the document R4-021623 at the last RAN4#25 in Secaucus, NJ, USA. We agree to their result in chapter 1 that there will be UTRA FDD Repeater with an inband gain smaller than 60 dB in the network. But we do not agree with the statement, that the second Out Of Band Gain (OOBG) requirement is a function of the DL power, in fact the requirement (Out of band gain ( minimum donor coupling loss) is valid for all repeater, with the only exception for Pout >=43dBm, where the requirement is tightened, so it is not necessary to have a new requirement.

In chapter 2 of [1] it is written that the repeater A adjacent band gain requirement is supposed to limit the interference due to the signal path between UEB and BSB. As you can see in the appending calculation the level of the UEB amplified by the OOBG of the Repeater A is equal to the maximum possible level of the spectrum emission mask of the repeater for the first adjacent channel.
The scenarios pointed out in the chapter 3 of the document [1] are rather unlikely and result in a filter requirement (88dB@5MHz) which is very unlikely to be met by any reasonable filter device. Fairly simple counter measures (e.g. antenna direction or antenna location) on the installation sites can reduce the problem substantially. Adjacent Channel Interference is not a repeater specific problem as you can read in [3] clause 8.5 multi-operator interference. There are also solution described, which a operator can do by oneself or in co-operation with the adjacent operator.

For a repeater, we should consider the same scenarios as for the other network elements (e.g. BS and UE). With the appending calculation, we would like to draw the attention to the fact that, if in the scenarios of [1] chapter 3 the repeater A is substituted by an UE A; it would also desensitise the BSB.

In addition the purpose of the 3GPP technical specifications is to guarantee a general functionality of the network. But the compliance with the specification does not guarantee full functionality in every possible scenario. Even in a network only with base stations, not every scenario is possible, e.g. outage zone around an adjacent competitor BS. This will guide to the conclusion that a certain level of co-ordination between adjacent operators in some special scenarios will give a good network performance for both. See numerical example at the end of this document.
Looking at this topic from a regulatory view in the document "Rules for the Award of Licences for UMTS" [2] of the German regulator in the "Frequency Usage Conditions" in clause 5 "Frequency Coordination between National UMTS/IMT-2000 Networks" the following sentence can be found:

The use of adjacent frequency blocks will require geographical co-ordination between the individual UMTS/IMT-2000 network operators.

Similar previsions might be foreseen in the regulatory licence documents of other countries.
Summary:

Clause one of [1] and bullet one of the conclusion of [1].

We agree that there will be repeater with an inband gain smaller than 60dB. But the second OOBG requirement is not a function of the DL output power, so it is not necessary to have a new requirement

Clause two of [1] and bullet one of the conclusion of [1].

The level of the UEB amplified by the OOBG of the Repeater A is equal to the maximum possible level of the spectrum emission mask of the repeater for the first adjacent channel.

Clause tree of [1] and bullet one of the conclusion of [1].

We disagree with the conclusion, a co-ordination between operators of adjacent frequency block is not necessary. The co-ordination has already proved in the past and will surly continue to maximise the UMTS network performance during the coming network rollouts as well. The scenarios pointed out are very unlikely and other network elements like UE will also desensitise the adjacent BS (even some dB more) in these scenarios.
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[2] Ruling of 18 February 2000 by the President's Chamber on the Determinations and Rules for the Award of Licences for the Universal Mobile Telecommunications System (UMTS)/International Mobile Telecommunications-2000 (IMT-2000); Third Generation Mobile Communications; BK‑1b-98/005-1 from the German regulator Reg TP.
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Calculation:

Calculation to clause 2 and bullet 2 of the conclusion of [1]

Calculation of the distance of an adjacent UE B to Repeater A. This calculated distance is as well valid if the Repeater A is substituted by a BSA. With this distance then the emission of the Repeater caused by the out of band emission of the UEB amplified by the OOBG of the Repeater are calculated and compared with the out of band emission of an UE.


[image: image1.wmf]P

RepeaterA - DLmax
Maximum DL power transmitted by a repeater=33dBm

UEB receiver inband blocking at foffset +/-10 MHz according TS25.101
-56dBm


[image: image2.wmf]MCL

 RepeaterA - UEB
33dBm-(-56dBm)=
89dB


[image: image3.wmf]max

UL

UEB

P

-


21dBm


[image: image4.wmf]UEB

P

at Repeater coverage antenna

21dBm – 89 dB = 
-68dBm

Out of band gain of the repeater according TS25.106 intergaration from 2,7 to 7,5MHz foffset = first adjacent
53dB


[image: image5.wmf]UEB

P

at Repeater donor antenna 

-68 dBm + 53 dB
-15dBm/3,84MHz

Compared with the maximum possible level of the spectrum emission mask of the repeater.

Tightest spectrum emission mask requirement for P<31dBm (because of Pout Repeater UL = 0dBm) for the first adjacent channel is –21dBm/1MHz

-21 + 10*log (3,84/1) = -21 + 5,8 = 
-15,2dBm/3,84MHz

Calculation to clause 3 and bullet 3 of the conclusion of [1]

This is a copy of parts of chapter 1 and 3 of [1] extended with the column where the repeater A is substituted by a UE A
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Repeater gain in adjacent band defined by the repeater gain in operating band minus Adjacent Channel Rejection Ratio (ACRR)
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Maximum DL power transmitted by a repeater=33dBm
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Maximum UL power transmitted by a repeater=0dBm
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Maximum power transmitted by a BS=43dBm
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Coupling loss between the repeater and its donor BS
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Repeater noise figure=3dB
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BS noise figure=3dB
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Thermal noise level at 3,84 Mcps = –108,2dBm

Table 1: Abbreviations used in the document [4]

FROM NEXT CHAPTER

In order not to desensitize BSB, I_BSB should be at least 10 times smaller than BSB thermal noise floor that leads to a condition on ACRR:
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(eq 4)

· Numerical result example taking Table 1 values into account:

When two operators do not co-ordinate the location of their repeaters, the minimum distance between the repeater of one operator and the BS of an adjacent carrier operator should be less than 20m.

Orange

Mikom


RepeaterA - BSB distance
20m
UE A - BSB distance
20m

Path loss value with LOS model taken from TR 25.942 

LOS = 95.5+20*log (d) (km)
61.5dB
Path loss value with LOS model taken from TR 25.942 

LOS = 95.5+20*log (d) (km)
61.5dB

BSB antenna gain + feeder losses
15dBi
BSB antenna gain + feeder losses
15dBi

RepeaterA donor antenna gain + feeder losses
20dBi
UE A donor antenna gain + feeder losses
Note 1
0dBi

Required coupling loss between Repeater A and BSB (CLBSB-RepA)
CLBS-Rep = 61.5‑15‑20 = 26.5dB
Required coupling loss between UE A and BSB (CLBSB-RepA)
CLBS-UE = 
61.5‑15 = 
46.5dB

Required ratio (ACRR) between repeater in band gain (GRep) and repeater adjacent band gain in order to respect (eq 4)
ACRR=88dB (instead of 37dB when GRep=90dB [1])
Required ratio (ACRR) between UE in band and adjacent band Pout  in order to respect (eq 4)
ACRR=90dB (instead of 33 or 43dB actual spec. TS25.101)
Note 2

Table 2: Calculation of the required ACRR when the distance between RepeaterA and BSB is 20m and calculation of the required ACLR of a UE A in the same scenario.

This is a worst-case calculation but it gives an idea of the ideal range of the required rejection in adjacent band.

Note 1:

In this calculation is was not considered that the UE antenna is omni-directional and the repeater UL antenna is directional (e.g. 18°), that means that the probability of that scenario for repeater or UE is 1/20.

Note 2:

ACLR of a UE according to TS 25.101: 1st adjacent 33dB, 2nd adjacent 43 dB

With the thermal noise level at 3,84 Mcps of –108,2dBm and the noise figure of the BSB of 3dB of table 2 the thermal noise level in the BSB receiver is –105,2 dBm. This value in the equation 4 will result in:
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Numerical example of necessary co-ordination without repeater (outage zone)

Operator A provides the indoor coverage for building with a BS from outside the building.

Parameter 
value

Maximum power transmitted by a BSA
43 dBm

Coupling loss BSA UEA through wall
120 dB

DL power level of BSA at UEA indoor.
-87 dBm

A new operator B decides to cover the building with an indoor BS.

Parameter 
value

Maximum power transmitted by a BSB
43 dBm

With 1st ACLR of 45dB of BSB results in ACP of 43dBm-45dB =
-2 dBm

With 2nd ACLR of 55dB of BSB results in ACP of 43dBm-55dB =
-12 dBm


Consideration for UEA

Coupling loss BSB UEA:

To achieve at least an equal level (3dB degradation) of the wanted DL power of BSA and the unwanted adjacent power of BSB at UEA the necessary coupling loss is 

-12dBm – (-87dBm) =
75 dB

Minimum distance of BSB and UEA:

With the formula according to TS25.942

L[dB]=128.1+37,6log(d[km]

outage zone radius equals
38,7 m
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