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__________________________________________________________________________
Introduction

This document proposes ACLR, ACS requirements and the spectrum emission mask for the local area BS in TDD-mode.

Adjacent channel leakage ratio (ACLR)
It is proposed to use different requirements for the local area BS in a similar way as for the wide area BS to consider different deployment scenarios. A minimum requirement, which is based on MS-BS interference and BS-BS interference in case of unsynchronised TDD operation on adjacent carriers with a sufficient de-coupling, and two ACLR requirements, which are based on BS-BS interference for close proximity and co-siting in unsynchronised TDD operation. In the same way as for low chip rate TDD, it is proposed to set the proximity and co-siting requirements in an absolute manner.

1. Minimum Requirement

In the technical report TR25.942 RF System Scenarios simulation results for TDD/TDD and TDD/FDD co-existence in pico environments are listed. Additional results were presented in Tdoc R4-000966 for the co-existence of FDD wide area BS and TDD local area BS. All the simulations were performed with an ACLR of 45 dB for the TDD local area BS.  The relative capacity loss in these scenarios was always below 1 %. (In Tdoc R4-000966, the relative capacity loss was above 2 %, if the BS-BS site separation was not sufficient. Please note that BS-BS interference is covered in the close proximity and co-siting ACLR requirement.) Therefore it is proposed to set the minimum ACLR requirement for the local area BS to 45 dB as for the wide area BS.

This requirement maybe also applied in case of unsynchronised base stations operating on adjacent frequencies, if the base stations have a certain de-coupling. The required path-loss between base stations is calculated in the following. For the local area BS, a maximum transmit power of 26 dBm and an allowed interference level of 3 dB below the receiver noise is assumed.





Unit
Local area BS

to  local area BS
Local area BS

to wide area BS
Wide area BS

to local area BS

Maximum transmit power
dBm
26
26
43

TX antenna gain
dBi
0
0
11

RX antenna gain
dBi
0
11
0

ACLR
dBc
45
45
45

Allowed interference
dBm
-92
-106
-92

Required path loss
dB
73
98
101

Required distance free space
m
43
759
1071

Required distance indoor
m
16
108
136

A line of sight between local area base stations and in particular between wide area base stations and local area base stations is not considered to be typical. Assuming the indoor path loss model given in TR25.942, the required site separation between local area base stations seems to be already reasonable for the minimum requirement. For the local area to wide area base station, the indoor path loss model is quite pessimistic as it does not take into account outside walls or floors. Further, it is observed that the interference from the wide area BS to the local area BS is higher than the interference from the local area BS to the wide area BS. Thus, the interference from wide area BS to the local area BS limits the minimum required site separation.

Additional requirements to cope with BS-BS interference are covered in the close proximity and co-siting requirement.  

2. Requirement in case of operation in proximity to TDD BS or FDD BS operating on an adjacent frequency
This requirement covers the BS-BS interference without considering the worst case of co-located base stations. This requirement should consider typical installations. The requirement is set in an absolute manner to be independent of the maximum transmit power. The required path loss is listed in the table below, where for the wide area BS a transmit power of 43 dBm and an ACLR of 70 dB is assumed. This corresponds to an absolute ACLR of –27 dBm.


Unit
Local area BS

to  local area BS
Local area BS

to wide area BS
Wide area BS

to local area BS

Absolute ACLR
dBm
-30 dBm
-30 dBm
-27 dBm

TX antenna gain
dBi
0
0
11

RX antenna gain
dBi
0
11
0

Allowed interference
dBm
-92
-106
-92

Required path loss
dB
62
87
76

Required distance free space
m
12
213
60

Required distance indoor
m
6,8
46
20

With an absolute ACLR of –30 dBm for the local area BS, the required distance between local area base stations is 12 metres at the most (line of sight). This seems to be sufficient for a typical installations. It is proposed to use this value as the requirement for proximity.

3. Requirement in case of co-siting with TDD BS or FDD BS operating on an adjacent frequency

The co-siting requirement defines an ACLR requirement, which is based on the worst case BS-BS interference of co-located base stations. Only the co-siting of base stations belonging to one class is considered. In the following table the ACLR for co-sited local area base stations is calculated. 


Unit
Local area BS

to  local area BS

BS-BS MCL
dB
45

Allowed interference
dBm
-92

ACLR
dBm
-47

For the co-location of local area BSs an absolute ACLR of –47 dBm is required.

If base stations of different classes are co-sited, it is assumed that the MCL between the base stations has to be increased. In the following table the required MCL for co-siting of local and wide area base stations is calculated. 


Unit
Local area BS

to wide area BS
Wide area BS

to local area BS

ACLR
dBm
-47
-80

Allowed interference
dBm
-106
-92

BS-BS MCL
dB
59
12

 If wide area and local area base stations are co-located the de-coupling has to be increased to 59 dB to protect the receiver of the wide area BS.  
Spectrum emission mask

For the local area BS, the same minimum requirement for ACLR as for the wide area BS is proposed. Therefore the same spectrum emission mask shall apply to wide area and local area BS.

Adjacent Channel Selectivity (ACS) 

For the minimum ACS requirement the same as for the minimum ACLR requirement applies. That means in the technical report TR25.942 are already simulation results for TDD/TDD and TDD/FDD co-existence in pico environments listed and additional results were presented in Tdoc R4-000966. All the simulations were performed with an ACS of 45 dB for the TDD local area BS.  The relative capacity loss in the TDD uplink of these scenarios was always below 2 %. Therefore it is proposed to set the minimum ACS requirement for the local area BS to 45 dB as for the wide area BS.

It is proposed that the ACS is tested with a wanted signal 6 dB above sensitivity as for the wide area BS. The interfering signal level is given by


Interfering signal [dBm]
=
receiver noise [dBm]




+wanted signal relative to sensitivity [dB]




+ ACS [dB]



= -89 dBm + 6 dB + 45 dB



= -38 dBm

Conclusion

Requirements for ACLR, spectrum emission mask and ACS are proposed. A text proposal for the technical report is given below.

Text proposal for “TR(25.952  TDD Base Station Classification” 

7.1.5 Adjacent Channel Leakage power Ratio (ACLR)
7.1.5.1 Justification

Three different requirements for the local area BS are defined in a similar way as for the wide area BS to consider different deployment scenarios. A minimum requirement, which is based on MS-BS interference and BS-BS interference in case of unsynchronised TDD operation on adjacent carriers with a sufficient de-coupling, and two ACLR requirements, which are based on BS-BS interference in proximity and co-siting of unsynchronised TDD operation. 
1. Minimum Requirement

In the technical report TR25.942 RF System Scenarios simulation results for TDD/TDD and TDD/FDD co-existence in pico environments are listed. Additional results were presented in Tdoc R4-000966 for the co-existence of FDD wide area BS and TDD local area BS. All the simulations were performed with an ACLR of 45 dB for the TDD local area BS.  The relative capacity loss in these scenarios was always below 1 %. (In Tdoc R4-000966, the relative capacity loss was above 2 %, if the BS-BS site separation was not sufficient. Please note that BS-BS interference is covered in the close proximity and co-siting ACLR requirement.) Therefore it is proposed to set the minimum ACLR requirement for the local area BS to 45 dB as for the wide area BS.

This requirement maybe also applied in case of unsynchronised TDD operation on adjacent carriers, if the base stations have a certain de-coupling. The required path-loss between base stations is calculated in the following. For the local area BS, a maximum transmit power of 26 dBm and an allowed interference level of 3 dB below the receiver noise is assumed.





Unit
Local area BS

to  local area BS
Local area BS

to wide area BS
Wide area BS

to local area BS

Maximum transmit power
dBm
26
26
43

TX antenna gain
dBi
0
0
11

RX antenna gain
dBi
0
11
0

ACLR
dBc
45
45
45

Allowed interference
dBm
-92
-106
-92

Required path loss
dB
73
98
101

Required distance free space
m
43
759
1071

Required distance indoor
m
16
108
136

A line of sight between local area base stations and in particular between wide area base stations and local area base stations is not considered to be typical. Assuming the indoor path loss model given in TR25.942, the required site separation between local area base stations seems to be already reasonable for the minimum requirement. For the local area to wide area base station, the indoor path loss model is quite pessimistic as it does not take into account outside walls. Further, it is observed that the interference from the wide area BS to the local area BS is higher than the interference from the local area BS to the wide area BS. Thus, the interference from wide area BS to the local area BS limits the minimum required site separation.

Additional requirements to cope with BS-BS interference are covered in the close proximity and co-siting requirement.  

2. Requirement in case of operation in proximity to TDD BS or FDD BS operating on an adjacent frequency
This requirement covers the BS-BS interference without considering the worst case of co-located base stations. This requirement should consider typical installations. The requirement is set in an absolute manner to be independent of the maximum transmit power. The required path loss is listed in the table below, where for the wide area BS a transmit power of 43 dBm and an ACLR of 70 dB is assumed. This corresponds to an absolute ACLR of –27 dBm.


Unit
Local area BS

to  local area BS
Local area BS

to wide area BS
Wide area BS

to local area BS

Absolute ACLR
dBm
-30 dBm
-30 dBm
-27 dBm

TX antenna gain
dBi
0
0
11

RX antenna gain
dBi
0
11
0

Allowed interference
dBm
-92
-106
-92

Required path loss
dB
62
87
76

Required distance free space
m
12
213
60

Required distance indoor
m
6,8
46
20

With an absolute ACLR of –30 dBm for the local area BS, the required distance between local area base stations is 12 metres at the most (line of sight). This seems to be sufficient for a typical installations. It is proposed to use this value as the requirement for proximity.

3. Requirement in case of co-siting with TDD BS or FDD BS operating on an adjacent frequency

The co-siting requirement defines an ACLR requirement, which is based on the worst case BS-BS interference of co-located base stations. Only the co-siting of base stations belonging to one class is considered. In the following table the ACLR for co-sited local area base stations is calculated. 


Unit
Local area BS

to  local area BS

BS-BS MCL
dB
45

Allowed interference
dBm
-92

ACLR
dBm
-47

For the co-location of local area BSs an absolute ACLR of –47 dBm is required.

If base stations of different classes are co-sited, it is assumed that the MCL between the base stations has to be increased. In the following table the required MCL for co-siting of local and wide area base stations is calculated. 


Unit
Local area BS

to wide area BS
Wide area BS

to local area BS

ACLR
dBm
-47
-80

Allowed interference
dBm
-106
-92

BS-BS MCL
dB
59
12

 If wide area and local area base stations are co-located the de-coupling has to be increased to 59 dB to protect the receiver of the wide area BS.  
7.1.5.2
Text proposal for ACLR

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the transmitted power to the power measured in an adjacent channel. Both the transmitted and the adjacent channel power are measured through a matched filter (Root Raised Cosine and roll-off 0.22) with a noise power bandwidth equal to the chip rate. The requirements shall apply for all configurations of BS (single carrier or multi-carrier), and for all operating modes foreseen by the manufacturer’s specification.
7.1.5.2.1
Minimum Requirement

The ACLR shall be higher than the value specified in Table 7.x1.

Table 7.x1: BS ACLR

BS adjacent channel offset
ACLR limit

± 5 MHz
 45  dB

± 10 MHz
 55  dB

7.1.5.2.2
Requirement in case of operation in proximity to TDD BS or FDD BS operating on an adjacent frequency

In case the equipment is operated in proximity to another TDD BS or FDD BS operating on the first or second adjacent frequency, the requirement is specified in terms of the adjacent channel power level of the BS measured in the adjacent channel. The adjacent channel power shall not exceed the limit in table 7.x2.  
Table 7.x2: BS ACLR in case of operation in proximity

BS class
BS adjacent channel offset
Maximum Level
Measurement bandwidth

Local area BS
± 5 MHz
-30 dBm
3,84 MHz

Local area BS
± 10 MHz
-30 dBm
3,84 MHz

7.1.5.2.3
Requirement in case of co-siting with FDD local area  BS operating on an adjacent frequency

In case the equipment is co-sited to another TDD BS or FDD BS operating on the first or second adjacent frequency, the requirement is specified in terms of the adjacent channel power level of the BS measured in the adjacent channel. The adjacent channel power  shall not exceed the limit in Table 7.x3.

Table 7.x3: BS ACLR in case of co-siting

BS class

BS adjacent channel offset


Maximum Level
Measurement Bandwidth

Wide area BS
± 5 MHz
-80 dBm
3.84 MHz

Wide area BS
± 10 MHz
-80 dBm
3.84 MHz

Local area BS
± 5 MHz
-47 dBm
3.84 MHz

Local area BS
± 10 MHz
-47 dBm
3.84 MHz

Note: The requirement is based on a minimum coupling loss of 30 dB between wide area base stations and a minimum coupling loss of 45 dB between local area base stations. For the co-siting of unsynchronised base stations of  different classes operating on adjacent frequencies a minimum coupling loss of 59 dB between wide area and local area base stations is assumed.
7.1.6 Spectrum emission mask

The same requirement as for the wide area BS shall apply to the local area BS.
7.1.7 Adjacent Channel Selectivity (ACS)

Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the center frequency of the assigned channel.ACS is the ratio of the receiver filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
7.1.7.1 Minimum Requirement

The BER shall not exceed 0.001 for the parameters specified in table 7.x4.
Table 7.x4 : Adjacent channel selectivity

Parameter
Level
Unit

Data rate
12.2
kbps

Wanted signal
Reference sensitivity level + 6dB
dBm

Interfering signal
Wide area BS
 -52
dBm


Local area BS
-38
dBm

Fuw (Modulated)
5
MHz
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