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1
Background

At the meeting #18 of RAN WG4 held in Berlin, 9 – 13 July 2001, the first draft of the new TR 25.882 on 1,28 Mcps TDD option BS classification was approved; see R4-010823. It was agreed that those subclauses which are still empty should be filled in on the basis of agreed contributions to RAN WG 4. The present contribution contains a text proposal for subclause 7.1.3 Adjacent Channel Leakage power Ratio (ACLR). Note that this proposal is based on similar arguments as used in R4-020219 for deriving ACLR requirements in case of the Local Area BS of the 3.84 Mcps TDD option.

2
Discussion

2.1
Overview

In the present contribution, it is proposed to specify three different ACLR requirements for the Local Area BS (1.28 Mcps TDD option) in a similar way as for the Wide Area BS, to take due account of different deployment scenarios:

· a minimum requirement, which is based on MS-BS interference in case of synchronised TDD operation and BS-BS interference in case of unsynchronised TDD operation with a sufficient de-coupling;
· an additional requirement for operation of Local Area BS deployed outdoors in proximity to Wide Area BS;  
· another additional requirement for co-siting of Local Area BS.
As was done for the Wide Area BS (1.28 Mcps TDD option), it is proposed to set the minimum requirement in a relative manner (ACLR) and both additional requirements in an absolute manner (power level in the adjacent frequency channel).     

2.2
Minimum Requirement

The minimum requirement for ACLR is defined taking account of the BS to MS interference only, a scenario applying in case of synchronised operation. BS to MS interference is dominated by the performance of the terminal. Therefore, it is proposed to use the same minimum requirement for the Local Area BS as defined for the Wide Area BS.

The minimum requirement may also be applied in case of unsynchronised operation, taking account of BS to BS interference also, if the path loss between BS operating on adjacent frequency channels is sufficiently high. The path loss depends on the assumed deployment scenario. Looking only at indoor deployments of the Local Area BS, two cases are considered: Local Area BS to Local Area BS interference and Local Area BS to Wide Area BS interference. Note that outdoor deployment of Local Area BS is captured in section 2.3.

In Table 1, the required path loss is calculated for both cases considered. This calculation is based on an allowed interference level for the 1.28 Mcps TDD Local Area BS of –82 dBm, as agreed at RAN WG4 #20; see R4-011371. For the TDD and FDD Wide Area BS, the values –106 dBm and –110 dBm are used, respectively. Further assumptions are given in the table.

Table 1: Required path loss 

	
	Unit
	Local Area BS

to  Local Area BS
	Local Area BS

to Wide Area BS

TDD / FDD

	Maximum transmit power
	dBm
	26
	26

	TX antenna gain
	dBi
	0
	0

	RX antenna gain
	dBi
	0
	11

	ACLR
	dBc
	40
	40

	Allowed interference level
	dBm
	- 82
	- 106  / - 110

	Required path loss
	dB
	68
	103 / 107


According to Table 1, the required path loss in case of Local Area BS to Local Area BS interference scenario is 68 dB. Assuming an indoor office path loss model according to UMTS 30.03, this corresponds to a distance between BS of about 10.8 m. This means that in case of indoor deployment, the minimum ACLR requirement is sufficient to achieve the required de-coupling if the distances between Local Area BS is above 10.8 m. Therefore we believe, that there is no need to define a separate proximity requirement for Local Area BS. An additional co-siting requirement will be proposed in section 2.4.

In case of the Local Area BS to Wide Area BS interference scenario, the required path loss is 103 dB for a TDD Wide Area BS and 107 dB for a FDD Wide Area BS; see Table 1. Simulations have shown, see R4-011366, that the probability to have path losses below these values is less than 1 %, assuming the outdoor to indoor propagation model defined in UMTS 30.03. Therefore we propose that the minimum ACLR requirement also adequately covers this scenario.   

2.3
Additional requirement in case of operation in proximity to Wide Area BS operating on an adjacent frequency

It is proposed to capture a requirement for the deployment of Local Area BS in the vicinity of a Wide Area BS if the Local Area BS is installed outdoors under the requirement for operation in proximity. The simulations for the vehicular propagation model show that a path loss of 98 dB is reached in 95 % of the cases; see R4-011366. Assuming 11 dBi antenna gain for the Wide Area BS and 0 dBi antenna gain for the Local Area BS, this corresponds to a coupling loss of 87 dB. It is therefore proposed to base the new proximity requirement on a MCL of 87 dB.

Assuming an acceptable interference level of –106 dBm and –110 dBm for TDD Wide Area BS and FDD Wide Area BS, respectively, the absolute interference level produced by the Local Area BS in the adjacent channel shall be below –19 dBm for TDD Wide Area BS and –23 dBm for FDD Wide Area BS.

2.4
Requirement in case of co-siting with TDD BS or FDD BS operating on an adjacent frequency

It is proposed that the specifications of the Local Area BS should define additional requirements for co-siting with another Local Area BS only; specific requirements for co-siting of Local Area BS and Wide Area BS should not be included as a deployment of a Local Area BS above roof top close to a Wide Area BS is not considered as a typical deployment scenario. It should be noted that the specified minimum requirements for ACS and blocking of the Wide Area BS are not sufficient for this scenario.

The derivation of ACLR requirements in case of co-siting of a Local Area BS with another Local Area BS is based on an assumed MCL between these BS of 45 dB as agreed earlier by RAN WG4 and incorporated into subclause 5.3.1 of TR 25.882 V1.1.0 (also included in the approved TR 25.952).

In Table 2, the maximum power level in the adjacent frequency channel for co-sited Local Area BS is calculated. 

Table 2: Maximum power level in the adjacent frequency channel in case of co-siting of Local Area BS

	
	Unit
	Local Area BS

to  Local Area BS

	BS-BS MCL
	dB
	45

	Allowed interference level
	dBm
	- 82

	Max. power level in the adjacent frequency channel
	dBm
	- 37


As a result, the power level in the adjacent frequency channel in case of co-siting of Local Area BS shall be less than -37 dBm.

3
Proposal

A text proposal for subclause 7.1.3 Adjacent Channel Leakage power Ratio (ACLR) based on the considerations above is given below. It is proposed to approve this proposal and incorporate it into an updated version of TR 25.882.

Text Proposal for TR 25.882 subclause 7.1.3

7.1.3
Adjacent Channel Leakage power Ratio (ACLR)

7.1.3.1
Derivation of ACLR requirements for Local Area BS 

7.1.3.1.2.
Overview

Three different ACLR requirements for the Local Area BS (1.28 Mcps TDD option) are specified in a similar way as for the Wide Area BS, to take due account of different deployment scenarios:

· a minimum requirement, which is based on MS-BS interference in case of synchronised TDD operation and BS-BS interference in case of unsynchronised TDD operation with a sufficient de-coupling;
· an additional requirement for operation of Local Area BS deployed outdoors in proximity to Wide Area BS;  
· another additional requirement for co-siting of Local Area BS.
As was done for the Wide Area BS (1.28 Mcps TDD option), it is proposed to set the minimum requirement in a relative manner (ACLR) and both additional requirements in an absolute manner (power level in the adjacent frequency channel).     

7.1.3.1.3
Minimum Requirement

The minimum requirement for ACLR is defined taking account of the BS to MS interference only, a scenario applying in case of synchronised operation. BS to MS interference is dominated by the performance of the terminal. Therefore, it is proposed to use the same minimum requirement for the Local Area BS as defined for the Wide Area BS.

The minimum requirement may also be applied in case of unsynchronised operation, taking account of BS to BS interference also, if the path loss between BS operating on adjacent frequency channels is sufficiently high. The path loss depends on the assumed deployment scenario. Looking only at indoor deployments of the Local Area BS, two cases are considered: Local Area BS to Local Area BS interference and Local Area BS to Wide Area BS interference. Note that outdoor deployment of Local Area BS is captured in section 7.1.3.1.4.

In Table 7.2, the required path loss is calculated for both cases considered. This calculation is based on an allowed interference level for the 1.28 Mcps TDD Local Area BS of –82 dBm. For the TDD and FDD Wide Area BS, the values  –106 dBm and –110 dBm are used, respectively. Further assumptions are given in the table.

Table 7.2: Required path loss 

	
	Unit
	Local Area BS

to  Local Area BS
	Local Area BS

to Wide Area BS

TDD / FDD

	Maximum transmit power
	dBm
	26
	26

	TX antenna gain
	dBi
	0
	0

	RX antenna gain
	dBi
	0
	11

	ACLR
	dBc
	40
	40

	Allowed interference level
	dBm
	- 82
	- 106  / - 110

	Required path loss
	dB
	68
	103 / 107


According to Table 7.2, the required path loss in case of Local Area BS to Local Area BS interference scenario is 68 dB. Assuming an indoor office path loss model according to UMTS 30.03, this corresponds to a distance between BS of about 10.8 m. This means that in case of indoor deployment, the minimum ACLR requirement is sufficient to achieve the required de-coupling if the distances between Local Area BS is above 10.8 m. Therefore, there is no need to define a separate proximity requirement for Local Area BS. An additional co-siting requirement will be proposed in section 7.1.3.1.5.

In case of the Local Area BS to Wide Area BS interference scenario, the required path loss is 103 dB for a TDD Wide Area BS and 107 dB for a FDD Wide Area BS; see Table 7.2. Simulations have shown, that the probability to have path losses below these values is less than 1 %, assuming the outdoor to indoor propagation model defined in UMTS 30.03. Therefore, the minimum ACLR requirement also adequately covers this scenario.   

7.1.3.1.4
Additional requirement in case of operation in proximity to Wide Area BS operating on an adjacent frequency

A requirement for the deployment of Local Area BS in the vicinity of a Wide Area BS if the Local Area BS is installed outdoors is captured under the requirement for operation in proximity. The simulations for the vehicular propagation model show that a path loss of 98 dB is reached in 95 % of the cases. Assuming 11 dBi antenna gain for the Wide Area BS and 0 dBi antenna gain for the Local Area BS, this corresponds to a coupling loss of 87 dB. Therefore, the new proximity requirement is based on a MCL of 87 dB.

Assuming an acceptable interference level of –106 dBm and –110 dBm for TDD Wide Area BS and FDD Wide Area BS, respectively, the absolute interference level produced by the Local Area BS in the adjacent channel shall be below –19 dBm for TDD Wide Area BS and –23 dBm for FDD Wide Area BS.

7.1.3.1.5
Requirement in case of co-siting with TDD BS or FDD BS operating on an adjacent frequency

The specifications of the Local Area BS define additional requirements for co-siting with another Local Area BS only; specific requirements for co-siting of Local Area BS and Wide Area BS are not included as a deployment of a Local Area BS above roof top close to a Wide Area BS is not considered as a typical deployment scenario. It should be noted that the specified minimum requirements for ACS and blocking of the Wide Area BS are not sufficient for this scenario.

The derivation of ACLR requirements in case of co-siting of a Local Area BS with another Local Area BS is based on an assumed MCL between these BS of 45 dB, see subclause 5.3.1.

In Table 7.3, the maximum power level in the adjacent frequency channel for co-sited Local Area BS is calculated. 

Table 7.3: Maximum power level in the adjacent frequency channel in case of co-siting of Local Area BS

	
	Unit
	Local Area BS

to  Local Area BS

	BS-BS MCL
	dB
	45

	Allowed interference level
	dBm
	- 82

	Max. power level in the adjacent frequency channel
	dBm
	- 37


As a result, the power level in the adjacent frequency channel in case of co-siting of Local Area BS shall be less than -37 dBm.

7.1.3.2
New text for ACLR 
(based on TS 25.105 V4.3.0, considering only those subclauses that apply to 1.28 Mcps TDD option)

7.1.3.2.1
Minimum Requirement

For the 1.28Mcps chip rate option, the ACLR shall be better than the value specified in Table 7.4.

Table 7.4: BS ACLR (1.28Mcps chip rate)

	BS adjacent channel offset
	ACLR limit

	± 1.6 MHz
	 40  dB

	± 3.2 MHz
	 50  dB


NOTE:
This requirement is valid for co-existence with frame and switching point synchronised systems, or for non-synchronised systems if the path loss between the BSs is greater than 107dB. 

7.1.3.2.2
Additional requirement in case of operation in proximity to TDD BS or FDD BS operating on an adjacent frequency

7.1.3.2.2.1
Wide Area BS

In case the equipment is operated in proximity to another TDD BS or FDD BS and both BSs operating on an adjacent frequency band , the requirement is specified in terms of power level of the transmitting BS. This requirement is valid for co-existence with non-frame and non-switching point synchronised systems operating on the closest used carrier. The interference power level shall not exceed the limit in Table 7.5.

Table 7.5: BS ACLR in case of operation in proximity

	Center Frequency for Measurement
	Maximum Level of  the interference power (in case of multiple antennas the interference powers shall be summed at all antenna connectors)
	Measurement Bandwidth

	Closest used carrier of the victim receiver:

Either FDD carrier

Or 3.84 Mcps TDD carrier

Or 1.28 Mcps TDD carrier
	-36 dBm
	chip rate of  the victim receiver:

In case of FDD: 3.84 MHz

In case of 3.84 Mcps TDD: 3.84 MHz

In case of 1.28 Mcps TDD: 1.28 MHz


The closest used carrier with respect to the regarded carrier of one system is defined by 

a minimum difference in centre frequency between the regarded carrier and the carriers used in the other system and the chip rate of the other system. 

If the actual allowed interference level Pint, allowed, actual at the victim receiver is higher than –106dBm, this requirement may be relaxed by the amount Pint, allowed, actual – (-106dBm).
7.1.3.2.2.2
Local Area BS
7.1.3.2.2.2.1
Proximity to FDD BS operating on an adjacent frequency (uncoordinated deployment)

In case the equipment is operated outdoors in proximity to a Wide Area FDD BS operating on an adjacent frequency channel, the adjacent channel power level of the equipment shall comply with the requirements given in table 7.5A. 

Table 7.5A: BS ACLR in case of operation in proximity to FDD BS

	UARFCN of the highest carrier frequency 
	Measurement filter for adjacent channel power
	Adjacent channel power limit (in case of multiple antennas, the interference power at all antenna connectors shall be added up)

	
	Centre frequency
	Bandwidth
	

	To be declared by the manufacturer
	1922,6 MHz
	3,84 MHz
	-23 dBm


NOTE:
The requirement is based on the assumption that the coupling loss between the base stations is at least 
87 dB.
This requirement is applicable only if the equipment is intended to operate in frequency bands specified in 5.2a) and the highest carrier frequency used is in the range 1916 –1920 MHz.

NOTE:
In case the equipment operates at carrier frequencies outside the range given above, coexistence with FDD BS in proximity is controlled by the relevant spurious emissions specification.

7.1.3.2.2.2.2
Proximity to TDD BS operating on an adjacent frequency (uncoordinated deployment)

In case the equipment is operated outdoors in proximity to a Wide Area TDD BS operating on an adjacent frequency channel, the adjacent channel power level of the equipment shall comply with the requirements given in table 7.5B or 7.5C. Table 7.5B applies in geographic areas in which only the UTRA 1,28 Mcps TDD option is deployed, Table 7.5C applies otherwise. These requirements are valid for co-existence with non-frame and non-switching point synchronised systems.

Table 7.5B: BS ACLR in case of operation in proximity to TDD BS in geographic areas in which only the UTRA 1,28 Mcps TDD option is deployed

	BS adjacent channel offset below the first or above the last carrier frequency used
	Bandwidth for adjacent channel power measurement
	Adjacent channel power limit (in case of multiple antennas, the interference power at all antenna connectors shall be added up)

	To be declared by the manufacturer
	1,28 MHz
	-19 dBm


NOTE:
The requirement is based on the assumption that the coupling loss between the base stations is at least 
87 dB.
Table 7.5C: BS ACLR in case of operation in proximity to TDD BS in geographic areas in which both UTRA TDD options may be deployed

	BS adjacent channel offset below the first or above the last carrier frequency used
	Bandwidth for adjacent channel power measurement
	Adjacent channel power limit (in case of multiple antennas, the interference power at all antenna connectors shall be added up)

	To be declared by the manufacturer
	3,84 MHz
	-19 dBm


NOTE:
The requirement is based on the assumption that the coupling loss between the base stations is at least 
87 dB.
In case the equipment is operated in proximity to another Local Area TDD BS operating on an adjacent frequency channel, the minimum requirement specified in subclause 7.1.3.2.1 apply.
7.1.3.2.3
Additional requirement in case of co-siting with TDD BS or FDD BS operating on an adjacent frequency

7.1.3.2.3.1
Wide Area BS

In case the equipment is co-sited to another TDD BS or FDD BS and both BSs operating on an adjacent frequency band, the requirement is specified in terms of power level of the transmitting BS. This requirement is valid for co-existence with a non-frame and non-switching point synchronised systems operating on closest used carrier. The interference power level shall not exceed the limit in  Table 7.6.

Table 7.6: BS ACLR in case of co-sitting

	Center Frequency for Measurement
	Maximum Level of  the interference power (in case of multiple antennas the interference powers shall be summed at all antenna connectors)
	Measurement Bandwidth

	Closest used carrier of  the   victim receiver:

Either FDD carrier

Or 3.84 Mcps TDD carrier

Or 1.28 Mcps TDD carrier
	-76 dBm
	chip rate of the victim receiver:

In case of FDD: 3.84 MHz

In case of 3.84 Mcps TDD: 3.84 MHz

In case of 1.28 Mcps TDD: 1.28 MHz


The closest used carrier with respect to the regarded carrier of one system is defined by 

a minimum difference in centre frequency between the regarded carrier and the carriers used in the other system and the chip rate of the other system. 

If the actual MCLactual is higher than 30dB, this requirement may be relaxed by the amount MCLactual – 30dB.

If the actual allowed interference level Pint, allowed, actual at the victim receiver is higher than –106dBm, this requirement may be relaxed by the amount Pint, allowed, actual – (-106dBm).

7.1.3.2.3.2
Local Area BS
In case the equipment is co-sited with another Local Area TDD BS operating on an adjacent frequency channel, the adjacent channel power level of the equipment shall comply with the requirements given in table 7.6B or 7.6C. Table 7.6B applies in geographic areas in which only the UTRA 1,28 Mcps TDD option is deployed, Table 7.6C applies otherwise. These requirements are valid for co-existence with non-frame and non-switching point synchronised systems.

Table 7.6B: BS ACLR in case of co-siting with another Local Area TDD BS in geographic areas in which only the UTRA 1,28 Mcps TDD option is deployed

	BS adjacent channel offset below the first or above the last carrier frequency used
	Bandwidth for adjacent channel power measurement
	Adjacent channel power limit (in case of multiple antennas, the interference power at all antenna connectors shall be added up)

	To be declared by the manufacturer
	1,28 MHz
	-37 dBm


NOTE:
The requirement is based on the assumption that the coupling loss between the base stations is at least 45 dB.
Table 7.6C: BS ACLR in case of co-siting with TDD BS in geographic areas in which both UTRA TDD options may be deployed

	BS adjacent channel offset below the first or above the last carrier frequency used
	Bandwidth for adjacent channel power measurement
	Adjacent channel power limit (in case of multiple antennas, the interference power at all antenna connectors shall be added up)

	To be declared by the manufacturer
	3,84 MHz
	-37 dBm


NOTE:
The requirement is based on the assumption that the coupling loss between the base stations is at least 45 dB.

This requirement does not allow co-siting with a Wide Area TDD or FDD BS for 30 dB BS-BS minimum coupling loss.
