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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). 

2
Overview

The attached text proposal for subclause 7.1.3 Adjacent Channel Leakage power Ratio (ACLR) of TR 25.882 consists of two parts:

In the first part (subclause 7.1.3.1), ACLR requirements for the TDD Local Area BS (1,28 Mcps option) are derived. Three different requirements are considered, to take due account of different deployment scenarios:

 -
a minimum requirement, which is based on BS to MS interference in case of synchronised TDD operation; 

-
additional requirements for operation in the same geographic area with FDD or unsynchronised TDD on adjacent channels;

-
additional requirements in case of co-siting with unsynchronised TDD BS or FDD BS operating on an adjacent channel.

In the second part (subclause 7.1.3.2), the ACLR requirements for the TDD Local Area BS (1.28 Mcps option) derived in subclause 7.1.3.1 are transposed into suggested text for TS 25.105 “BS Radio transmission and Reception (TDD)”. This suggested text is intended to replace those parts of the current text in subclause 6.6.2.2 of TS 25.105 which are related to the 1,28 Mcps TDD option.     

3
Proposal

A text proposal for subclause 7.1.3 Adjacent Channel Leakage power Ratio (ACLR) of TR 25.882 is attached. 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 

7.1.3.1.1
Overview

Three different ACLR requirements for the Local Area BS (1,28 Mcps TDD option) are considered 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 BS to MS interference in case of synchronised TDD operation; 

-
additional requirements for operation in the same geographic area with FDD or unsynchronised TDD on adjacent channels;

-
additional requirements in case of co-siting with unsynchronised TDD BS or FDD BS operating on an adjacent channel.

As was done for the Wide Area BS, it is proposed to define the minimum requirement also for the Local Area BS in a relative manner, i.e. as the ratio of the RRC filtered mean power centered on the assigned channel frequency to the RRC filtered mean power centered on an adjacent channel frequency (ACLR). For the additional requirements, it is proposed to state the requirements in an absolute manner, i.e. by defining the adjacent channel leakage power, which is the maximum allowed absolute emission level within the adjacent channel.    

7.1.3.1.2
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 TDD operation. BS to MS interference is dominated by the performance of the terminal (limited ACS). Therefore, it is proposed to use the same minimum requirement for the Local Area BS (1,28 Mcps TDD option) as defined for the Wide Area BS (1,28 Mcps TDD option).

7.1.3.1.3
Additional requirement for operation in the same geographic area with FDD or unsynchronised TDD on adjacent channels

Firstly, let us assume that a TDD Local Area BS is operated in the same geographic area with an unsynchronised TDD system operating on adjacent channels. Then, the TDD Local Area BS may generate adjacent channel leakage power which interferes with both MS and BS of the victim TDD system. The ACLR limits for the protection of the victim MS are already covered by the minimum ACLR requirement, see 7.1.3.1.2; therefore, only the ACLR requirement for the protection of the victim TDD BS needs further consideration.

Secondly, let us assume that a TDD Local Area BS is operated in the same geographic area with FDD on adjacent channels. Due to the given spectrum arrangement for TDD and FDD, and, in particular, due to the fact that the lower TDD band (1900 – 1920 MHz) and the receive band of the FDD BS (1920 – 1980 MHz) are contiguous without any explicit guard band, the TDD Local Area BS – if operated in the lower TDD band as indicated above - may generate adjacent channel leakage power which falls into the receive band of a FDD BS; therefore, an ACLR requirement for the protection of a FDD BS needs to be established.

In both cases considered above, the victim BS may be a Local Area BS or a Wide Area BS, so that a number of different interference scenarios exist. According to [4], it is assumed that the most critical scenario is given by situation that the TDD Local Area BS interferes with a Wide Area BS operated in a macro environment. 

The derivation of ACLR requirements in the following subclauses makes use of the Minimum Coupling Loss between the TDD Local Area BS and the victim BS. As shown in [4], a MCL of 87 dB may be assumed in cases where the ACLR requirement applies and the carrier separation is 5 MHz or less. 

7.1.3.1.3.1
Additional requirement for operation in the same geographic area with unsynchronised TDD on adjacent channels

The acceptable interference level of a possible victim TDD Wide Area BS (1,28 Mcps or 3,84 Mcps TDD option) is assumed to be –106 dBm, if the interference is time-continuous. If the interference is generated by a TDD BS operating on an adjacent channel, the interference tends to be non-continuous, and the victim TDD system can escape from this interference to a large extent via DCA (dynamic channel allocation). That means that TDD systems will synchronise themselves via DCA as far as possible. As a result, depending on the actual traffic demand of the interferer BS and the interfered-with BS for up- and downlink, only few timeslots may remain where the victim BS will be affected by adjacent channel interference. Even these timeslots might be usable for terminals located close to the BS. To take account of this effect, a 3 dB gain due to DCA is assumed for TDD-TDD interference. This leads to an acceptable interference level of a TDD Wide Area BS of –103 dBm.   

Depending on the chip rate of the victim system, different adjacent channel offsets have to be considered. In case the victim system uses a chip rate of 1,28 Mcps, adjacent channel leakage power limits are defined for the first and second adjacent channel, corresponding to BS adjacent channel offsets of ±1,6 MHz and ±3,2 MHz. In case the victim system uses a chip rate of 3,84 Mcps, a BS adjacent channel offset of ±3,4 MHz is considered, taking into account the given channel raster of 200 kHz. Note that the adjacent channel leakage power at frequency offsets above ±4 MHz is limited by the spurious emissions requirements; therefore, additional BS adjacent channel offsets above ±4 MHz are not considered here. 

As explained above in 7.1.3.1.3, a MCL of 87 dB may be assumed in cases where the ACLR requirement applies and the carrier separation is 5 MHz or less. As a result, the adjacent channel leakage power limit in all cases considered is given by 

-103 dBm + 87 dB = -16 dBm.

Table 7.2 summarises the adjacent channel leakage power for geographic areas where only the 1,28 Mcps TDD option is deployed; Table 7.3 applies otherwise.

Table 7.2: Adjacent channel leakage power limits for operation in the same geographic area with unsynchronised 1.28 Mcps TDD on adjacent channels

	BS Class
	BS Adjacent Channel Offset
	 Maximum Level
	Measurement Bandwidth

	Local Area BS
	± 1,6 MHz
	-16 dBm
	1,28 MHz

	Local Area BS
	± 3,2 MHz
	-16 dBm
	1,28 MHz


Table 7.3: Adjacent Channel leakage power limits for operation in the same geographic area with unsynchronised TDD on adjacent channels

	BS Class
	BS Adjacent Channel Offset
	 Maximum Level
	Measurement Bandwidth

	Local Area BS
	± 3,4 MHz
	-16 dBm
	3,84 MHz


7.1.3.1.3.2
Additional requirement for operation in the same geographic area with FDD on adjacent channels

As mentioned above in 7.1.3.1.3.1, the adjacent channel leakage power at frequency offsets above ±4 MHz is limited by the spurious emissions requirements. Therefore, an additional ACLR requirement for operation in the same geographic area with FDD on adjacent channels is applicable only if the TDD Local Area BS is intended to operate in the frequency band 1900 MHz – 1920 MHz and its highest carrier frequency used is in the range 1916,2 MHz to 1920 MHz. Furthermore, only interference falling into the lowest FDD frequency channel of the total BS receive band 1920 MHz – 1980 MHz needs to be considered; i.e. the adjacent channel leakage power limit of the TDD Local Area BS needs to be specified at 1922,6 MHz only.   

The acceptable interference level of a FDD Wide Area BS is assumed to be –110 dBm. With the MCL of 87 dB, see 7.1.3.1.3, the adjacent channel leakage power of the TDD Local Area BS is given by

-110 dBm + 87 dB = -23 dBm.

Table 7.4 summarises the requirements.

Table 7.4: Adjacent channel leakage power limits for operation in the same geographic area with FDD on adjacent channels 

	BS Class
	Center Frequency for Measurement
	Maximum Level
	Measurement Bandwidth

	Local Area BS
	1922,6 MHz
	-23 dBm
	3,84 MHz


7.1.3.1.4
Additional requirement in case of co-siting with unsynchronised TDD BS or FDD BS operating on an adjacent channel

Different BS classes are defined to take into account unlike use scenarios and radio environments. Therefore, it is assumed that base stations of different classes will typically not be deployed at the same site, and co-siting of different base station classes is not considered.

However, a TDD Local Area BS may be co-sited with another TDD Local Area BS or a FDD Local Area BS. Both cases are considered in the following subclauses. 

7.1.3.1.4.1
Additional requirement in case of co-siting with unsynchronised TDD BS operating on an adjacent channel

As explained above, only the co-siting with another (unsynchronised) TDD Local Area BS is considered here. 

The victim TDD Local Area BS may operate in the 1,28 Mcps option or in the 3,84 Mcps option. Depending on the chip rate, different values of the acceptable interference level and of adjacent channel offsets have to be considered:

For continuous interference, the acceptable interference values of the TDD Local Area BS are assumed to be –82 dBm for the 1,28 Mcps option and –79 dBm for the 3,84 Mcps option. Due to desensitisation of the TDD Local Area BS, these values are significantly higher than those of the corresponding TDD Wide Area BS. For non-continuous interference, as generated by the TDD Local Area BS, a 3 dB gain due to DCA is taken into account; see 7.1.3.1.3.1; this leads to an acceptable interference level of –79 dBm for the 1,28 Mcps option and –76 dBm for the 3,84 Mcps option.

Values of the adjacent channel offset to be considered are derived in a similar way as in 7.1.3.1.3.1: In case the victim system uses a chip rate of 1,28 Mcps, adjacent channel leakage power limits are defined for the first and second adjacent channel, corresponding to BS adjacent channel offsets of ±1,6 MHz and ±3,2 MHz. In case the victim system uses a chip rate of 3,84 Mcps, a BS adjacent channel offset of ±3,4 MHz is considered.    

As deduced in subclause 5.3.1 of this TR, a Minimum Coupling Loss between two Local Area BS of MCL=45 dB is assumed.      

Based on the assumptions given above, the adjacent channel leakage power limits can be calculated. The results are shown in Table 7.5 for geographic areas where only the 1,28 Mcps TDD option is deployed; Table 7.6 applies otherwise.

Table 7.5: Adjacent channel leakage power limits in case of co-siting with unsynchronised 1.28 Mcps TDD on an adjacent channel

	BS Class
	BS Adjacent Channel Offset
	Maximum Level
	Measurement Bandwidth

	Local Area BS
	± 1,6 MHz
	-34 dBm
	1,28 MHz

	Local Area BS
	± 3,2 MHz
	-34 dBm
	1,28 MHz


Table 7.6: Adjacent Channel leakage power limits for operation in the same geographic area with unsynchronised TDD on an adjacent channel

	BS Class
	BS Adjacent Channel Offset
	 Maximum Level
	Measurement Bandwidth

	Local Area BS
	± 3,4 MHz
	-31 dBm
	3,84 MHz


7.1.3.1.4.2
Additional requirement in case of co-siting with FDD BS operating on an adjacent channel

As explained above, only co-siting with an FDD Local Area BS is considered here. However, requirements for the FDD Local Area BS are not defined yet. Therefore, a co-location requirement for the TDD Local Area BS is intended to be part of a later release.

7.1.3.2
New text for Adjacent Channel Leakage power Ratio (ACLR)

NOTE:
(NOT INTENDED TO BE INCLUDED IN 25.105)
The new text in 7.1.3.2 is based on TS 25.105 V4.4.0, considering only those subclauses which apply to the 1,28 Mcps TDD option. Although the text is intended to specify the Local Area BS, it also contains elements which are applicable to the TDD Wide Area BS and therefore are out of scope with respect to the present TR. However, it seems inconvenient and not practical to separate the text into two individual parts (one part for each BS class).    

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the RRC filtered mean power centered on the assigned channel frequency to the RRC filtered mean power centered on an adjacent channel frequency. 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.

In some cases the requirement is expressed as adjacent channel leakage power, which is the maximum absolute emission level on the adjacent channel frequency measured with a filter that has a Root Raised Cosine (RRC) filter response with roll-off α=0.22 and a bandwidth equal to the chip rate of the victim system.

The requirement depends on the deployment scenario. Three different deployment scenarios have been defined as given below.

7.1.3.2.1
Minimum Requirement

For the 1,28 Mcps TDD option, the ACLR of a single carrier BS or a multi-carrier BS with contiguous carrier frequencies shall be higher than the value specified in Table 7.7.

Table 7.7: BS ACLR

	BS adjacent channel offset below the first or above the last carrier frequency used
	ACLR limit

	1,6 MHz
	40 dB

	3,2 MHz
	45 dB


If a BS provides multiple non-contiguous single carriers or multiple non-contiguous groups of contiguous single carriers, the above requirements shall be applied individually to the single carriers or group of single carriers.

7.1.3.2.2
Additional requirement for operation in the same geographic area with FDD or unsynchronised TDD on adjacent channels

7.1.3.2.2.1
Additional requirement for operation in the same geographic area with unsynchronised TDD on adjacent channels

In case the equipment is operated in the same geographic area with an unsynchronised TDD BS operating on an adjacent channel, the requirement is specified in terms of adjacent channel leakage power. In geographic areas where only UTRA 1,28 Mcps TDD option is deployed, the adjacent channel leakage power limits shall not exceed the limits specified in Table 7.8, otherwise the limits in Table 7.9 shall apply.

Table 7.8: Adjacent channel leakage power limits for operation in the same geographic area with unsynchronised 1.28 Mcps TDD on adjacent channels

	BS Class
	BS Adjacent Channel Offset
	 Maximum Level
	Measurement Bandwidth

	Wide Area BS
	± 1,6 MHz
	-29 dBm
	1,28 MHz

	Wide Area BS
	± 3,2 MHz
	-29 dBm
	1,28 MHz

	Local Area BS
	± 1,6 MHz
	-16 dBm
	1,28 MHz

	Local Area BS
	± 3,2 MHz
	-16 dBm
	1,28 MHz


Table 7.9: Adjacent channel leakage power limits for operation in the same geographic area with unsynchronised TDD on adjacent channels

	BS Class
	BS Adjacent Channel Offset
	 Maximum Level
	Measurement Bandwidth

	Wide Area BS
	± 3,4 MHz
	 -29 dBm
	3,84 MHz

	Local Area BS
	± 3,4 MHz
	-16 dBm
	3,84 MHz


NOTE:
The requirement in Table 7.8 and 7.9 for the Wide Area BS are based on a coupling loss of 74 dB between the unsynchronised TDD base stations. The requirement in Table 7.8 and 7.9 for the Local Area BS are based on a coupling loss of 87 dB between unsynchronised Wide Area and Local Area TDD base stations. The scenarios leading to these requirements are addressed in TR25.942 [4].

7.1.3.2.2.2
Additional requirement for operation in the same geographic area with FDD on adjacent channels

In case the equipment is operated in the same geographic area with a FDD BS operating on an adjacent channel, the adjacent channel leakage power shall not exceed the limits specified in Table 7.10. This requirement is only applicable if the equipment is intended to operate in frequency bands specified in 5.2 a) and the highest carrier frequency used is in the range 1916,2 – 1920 MHz.

Table 7.10: Adjacent channel leakage power limits for operation in the same geographic area with FDD on adjacent channels 

	BS Class
	Center Frequency for Measurement
	Maximum Level
	Measurement Bandwidth

	Wide Area BS
	1922,6 MHz
	-36 dBm
	3,84 MHz

	Local Area BS
	1922,6 MHz
	-23 dBm
	3,84 MHz


NOTE:
The requirement in Table 7.10 for Wide Area BS is based on a relaxed coupling loss of 74 dB between the TDD and FDD base stations. The requirement in Table 7.10 for Local Area BS is based on a relaxed coupling loss of 87 dB between TDD and FDD base stations. The scenarios leading to these requirements are addressed in TR 25.942 [4].

7.1.3.2.3
Additional requirement in case of co-siting with unsynchronised TDD BS or FDD BS operating on an adjacent channel

7.1.3.2.3.1
Additional requirement in case of co-siting with unsynchronised TDD BS operating on an adjacent channel

In case the equipment is co-sited to unsynchronised TDD BS operating on an adjacent frequency band, the requirement is specified in terms of adjacent channel leakage power. In geographic areas where only UTRA 1.28 Mcps TDD option is deployed, the adjacent channel leakage power shall not exceed the limits specified in Table 7.11, otherwise the limits in Table 7.12 shall apply. 

Table 7.11: Adjacent channel leakage power limits in case of co-siting with unsynchronised 1.28 Mcps TDD on an adjacent channel

	BS Class
	BS Adjacent Channel Offset
	Maximum Level
	Measurement Bandwidth

	Wide Area BS
	± 1,6 MHz
	 -73 dBm
	1,28 MHz

	Wide Area BS
	± 3,2 MHz
	 -73 dBm
	1,28 MHz

	Local Area BS
	± 1,6 MHz
	-34 dBm
	1,28 MHz

	Local Area BS
	± 3,2 MHz
	-34 dBm
	1,28 MHz


Table 7.12: Adjacent Channel leakage power limits for operation in the same geographic area with unsynchronised TDD on an adjacent channel

	BS Class
	BS Adjacent Channel Offset
	 Maximum Level
	Measurement Bandwidth

	Wide Area BS
	± 3,4 MHz
	 -73 dBm
	3,84 MHz

	Local Area BS
	± 3,4 MHz
	-31 dBm
	3,84 MHz


NOTE:
The requirements in Table 7.11 and 7.12 for the Wide Area BS are based on a minimum coupling loss of 30 dB between unsynchronised TDD base stations. The requirements in Table 7.11 and 7.12 for the Local Area BS are based on a minimum coupling loss of 45 dB between unsynchronised Local Area base stations. The co-location of different base station classes is not considered.

7.1.3.2.3.2
Additional requirement in case of co-siting with FDD BS operating on an adjacent channel

NOTE: 
The co-location of different base station classes is not considered. A co-location requirement for the Local Area TDD BS is intended to be part of a later release.

