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Background and discussion

The general spurious emissions requirements for Band Category 1 were agreed at RAN4#49bis [2], including a statement that requirements for co-existence and co-location are already well harmonized between E-UTRA and UTRA.

This text proposal first introduces rationale and harmonised limits for protection of systems co-existing in the same geographical area and for co-located base stations:

· Existing limits for protecting E-UTRA, UTRA and GSM are explained and the source of the requirement is given.

· Limits and rationale are compared and it is concluded that requirements on E-UTRA, UTRA and GSM are already well aligned, but do not give mutual coverage of all co-existence scenarios.

· The same set of harmonised limits is introduced for Band Category 1 and 2, thereby extending the mutual protection to all E-UTRA, UTRA and GSM bands.

· The description of the requirements is taken from E-UTRA, where it is most complete.
Proposal

It is proposed that the attached Text Proposal is included in the MSR Work Item TR [1].
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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

ACIR
Adjacent Channel Interference Ratio

ACLR
Adjacent Channel Leakage Ratio

ACK
Acknowledgement (in HARQ protocols)

ACS
Adjacent Channel Selectivity

AWGN
Additive White Gaussian Noise

BER
Bit Error Ratio

BS
Base Station

BTS
Base Transceiver Station

CP
Cyclic prefix
CRC
Cyclic Redundancy Check
CW
Continuous Wave

DC
Direct Current

DC-HSDPA
Dual Cell HSDPA

DTX
Discontinuous Transmission

EVM
Error Vector Magnitude

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

GP
Guard Period (for E-UTRA TDD operation)

GSM
Global System for Mobile Communications

HSDPA
High Speed Downlink Packet Access

ICS
In-Channel Selectivity

ITU‑R
Radiocommunication Sector of the ITU

LNA
Low Noise Amplifier

MCL
Minimum Coupling Loss

MCS
Modulation and Coding Scheme

MIMO
Multiple Input Multiple Output
MS
Mobile Station

MSR
Multi-standard Radio
OFDM
Orthogonal Frequency Division Multiplex

OOB
Out-of-band

PA
Power Amplifier

PHS
Personal Handyphone System

QAM
Quadrature Amplitude Modulation

QPSK
Quadrature Phase-Shift Keying

RAT
Radio Access Technology
RB
Resource Block

RF
Radio Frequency

RMS
Root Mean Square (value)

RS
Reference Symbol

RX
Receiver

RRC
Root Raised Cosine

SNR
Signal-to-Noise Ratio

TDD
Time Division Duplex

TX
Transmitter

UE
User Equipment

6.6.2
Transmitter spurious emissions

The spurious domain covers frequencies, which are separated from the carrier centre frequency by more than 250% of the necessary bandwidth, as recommended in ITU-R SM.329 [6]. This means that the Operating band unwanted emission limits discussed in 6.6.1 also cover parts of the spurious domain. The limits presented in the present subclause thus excludes the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band.
6.6.2.1 Band Category 1

6.6.2.1.1
Mandatory requirements
UTRA and E-UTRA have identical requirements based on recommendations in ITU-R SM.329 [1], both for Category A and Category B limits. The Category B limits for UTRA in TS 25.104 [2] are expressed in a slightly more complex way, but are identical to the E-UTRA limits in TS 36.104 [4].

The requirements of either Table 6.6.2.1.1-1 (Category A limits) or Table 6.6.2.1.1-2 (Category B limits) shall apply. The application of either Category A or Category B limits shall be the same as for Operating band unwanted emissions in subclause 6.6.1.
Table 6.6.2.1.1-1: BS Spurious emission limits, Category A

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	NOTE 1:
Bandwidth as in ITU-R SM.329 [6], s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [6], s4.1. Upper frequency as in ITU-R SM.329 [6] , s2.5 table 1


Table 6.6.2.1.1-2: BS Spurious emissions limits, Category B

	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	9 kHz ( 150 kHz
	-36 dBm
	1 kHz 
	Note 1 

	150 kHz ( 30 MHz
	-36 dBm
	10 kHz 
	Note 1

	30 MHz ( 1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz ( 12.75 GHz
	-30 dBm
	1 MHz
	Note 2

	NOTE 1:
Bandwidth as in ITU-R SM.329 [6], s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [6], s4.1. Upper frequency as in ITU-R SM.329 [6] , s2.5 table 1


6.6.2.1.2
Co-existence in the same geographical area

The co-existence requirements are today almost identical in UTRA and E-UTRA and therefore already well harmonized. The MSR specification can adopt these current requirements for Band Category 1. The most up-to-date requirements are in Table 6.6.4.3-1 in [4], where co-existence requirements with all types of systems including E‑UTRA/UTRA TDD are combined into a single table.
The parameters are summarised below in Table 6.6.2.1.2‑1. The limit to protect the E-UTRA/UTRA downlink is based on a 53 dB MCL (BS-UE) and 3 dB allowed desensitization of the UE receiver [8]. The limit to protect the E‑UTRA/UTRA uplink is based on a 67 dB MCL (BS-BS) and 0.8 dB allowed desensitization of the BS receiver [10]. 
The source of the co-existence requirements with GSM/DCS/PCS downlink is the GSM specifications [5]. The co-existence limit for protecting GSM uplink (-61 dBm/100 kHz) is derived from the GSM co-location requirement in subclause 4.3.2.1 of [5] by shifting the assumed MCL from 30 dB to the 67 dB (BS-BS) assumed for co-existence [9].
Table 6.6.2.1.2-1: BS Spurious emissions limits for co-existence with systems operating in other frequency bands

	System type to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	GSM900, GSM 850
	Downlink operating band of co-existing system
	-57 dBm
	100 kHz
	This requirement does not apply to a BS operating in the same operating band as the co-existing system.

	
	Uplink operating band of co-existing system
	-61 dBm
	100 kHz
	This requirement  does not apply to a BS operating in the same operating band as the co-existing system, since it is covered by the protection of own or other BS receiver 

	DCS1800, PCS1900
	1805 ‑ 1880 MHz
	-47 dBm
	100 kHz
	This requirement does not apply to a BS operating in the same operating band as the co-existing system.

	
	1710 - 1785 MHz
	-61 dBm
	100 kHz
	This requirement  does not apply to a BS operating in the same operating band as the co-existing system, since it is covered by the protection of own or other BS receiver 

	UTRA FDD and 

E-UTRA (FDD) bands 
	Downlink operating band of co-existing system
	-52 dBm
	1 MHz
	This requirement does not apply to a BS operating in the same operating band as the co-existing system.

	
	Uplink operating band of co-existing system
	-49 dBm
	1 MHz
	This requirement does not apply to a BS operating in the same operating band as the co-existing system, since it is covered by the protection of own or other BS receiver.

	UTRA TDD and E-UTRA (TDD) bands
	Operating band of co-existing system 
	-52 dBm
	1 MHz
	This requirement does not apply to a BS operating in the same operating band as the co-existing system.


There are also clarifications of the applicability of the limits in two notes to table 6.6.4.3-1 in [4], which will be needed also for MSR base stations. The first note excludes the frequencies up to 10 MHz immediately outside the downlink operating band from the requirement, since that frequency range is not within the scope of spurious emission. This is also the case when the downlink operating band is adjacent to the band for the co-existence requirement in the table. Emission limits for this excluded frequency range may be covered by local or regional requirements. 
The second note clarifies that the table above assumes that two operating bands, where the frequency ranges in the table would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications. 
There are two additional regional co-existence requirements needed for Band Category 1:
· Co-existence with PHS: This requirement applies for protection of PHS for operation in bands applicable in Japan. The requirement is applicable to Band Category 1 and can be take directly from Table 6.6.4.3.1-2 of the E-UTRA specification [4].
· Protection of public safety operations: This requirement applies for protection of 700 MHz public safety operations for operation in bands 13 and 14. The requirement is applicable to Band Category 1 and can be take directly from Table 6.6.4.3.1-3 of the E-UTRA specification [4].

6.6.2.1.3
Co-location

The current co-location requirements in the existing specifications for E‑UTRA and UTRA are more or less identical for the concerned bands and therefore already well harmonized. The MSR specification can adopt these current requirements for Band Category 1. The most up-to-date requirements are in Table 6.6.4.4-1 in [4], where co-location requirements with all types of BS including E-UTRA/UTRA TDD are combined into a single table.
The parameters are summarised below in Table 6.6.2.1.3‑1. The source of the co-location requirements with GSM/DCS/PCS (-98 dBm/100 kHz) is the GSM specifications, subclause 4.3.2.1 of [5]. The ‑96 dBm/100 kHz limit for co-location with E‑UTRA/UTRA BS is based on a 30 dB MCL (BS-BS) and 0.8 dB allowed desensitization of the BS receiver. 

Table 6.6.2.1.3-1: BS Spurious emissions limits for BS co-located with another BS

	Type of co-located BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	Macro GSM900, DCS1800, PCS1900 and GSM850
	Uplink operating band of co-located BS
	-98 dBm
	100 kHz
	This requirement does not apply to a BS operating in the same operating band as the co-located BS.

	UTRA FDD and 

E-UTRA (FDD) bands 
	Uplink operating band of co-located BS
	-96 dBm
	100 kHz
	This requirement does not apply to a BS operating in the same operating band as the co-located BS.

	UTRA TDD and E-UTRA (TDD) bands
	Uplink operating band of co-located BS
	-96 dBm
	100 kHz
	This requirement does not apply to a BS operating in the same operating band as the co-located BS.


There are clarifications of the applicability of the limits in three notes to table 6.6.4.4-1 in [4], which will be needed also for MSR base stations. The first note excludes the frequencies up to 10 MHz immediately outside the downlink operating band from the requirement, since that frequency range is not within the scope of spurious emission. This is also the case when the downlink operating band is adjacent to the band for the co-existence requirement in the table. Emission limits for this excluded frequency range may be covered by local or regional requirements. There is also a reference to possible site engineering solutions for such scenarios.
The second note clarifies that the table above assumes that two operating bands, where the frequency ranges in the table would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications. 

The third note remarks that co-located TDD base stations that are synchronized and using the same operating band can transmit without special co-locations requirements, while for unsynchronized base stations, special co-location requirements may apply that are not covered by the 3GPP specifications
6.6.2.2
Band Category 2

6.6.2.1.1
Mandatory requirements
<Text will be added.>
6.6.2.2.2
Co-existence in the same geographical area

The GSM RF specification [5] has co-existence requirements with other GSM bands, protecting the downlink (MS receiver). The limit is -57 dBm/100 kHz for the bands below 1 GHz and -47 dBm/100 kHz for the bands above 1 GHz. These numbers are identical to the ones used by E-UTRA and UTRA for protection of GSM as described in subclause 6.6.2.1.2 and applied to MSR Band Category 1. There are no GSM co-existence requirements for protecting other BS receivers (other than for co-location as discuss in subclause 6.6.2.2.3)  

There is a general requirement in subclause 4.3.2.3 of [5] for co-existence with 3G, protecting both uplink and downlink (BS and UE receivers) of Bands 1, 7, 33, 34 and 38. The level is -62 dBm/100 kHz, which corresponds to the ‑52 dBm/1 MHz level used also in E-UTRA and UTRA specifications to protect the E-UTRA/UTRA downlink of other bands. As discussed in subclause 6.6.2.1.2, the limit is based on a 53 dB MCL (BS-UE) and 3 dB allowed desensitization of the UE receiver. When applied for protection of the E-UTRA/UTRA uplink as in the GSM RF specifications [5], the limit is 3 dB stricter than needed to match the corresponding E-UTRA/UTRA requirements in [2] and [4]. The reason is probably that no other limit was available at the time when the requirement was set. The ‑49 dBm/1 MHz level used in the E-UTRA and UTRA specs is judged by TSG RAN to be sufficient for uplink protection and GSM does not need to provide more protection.
For an MSR base station, the co-existence scenario is independent of whether it operates in Category 1 bands with E‑UTRA/UTRA or in Category 2 bands with E‑UTRA/UTRA/GSM. The same limits are therefore applicable for both band categories. The limits used in the existing specifications are also aligned, except for the protection of E‑UTRA/UTRA uplink, where the GSM specification [5] is today slightly over-specified as discussed above. 
The parameters for the spurious emissions requirement for co-existence are therefore taken from Table 6.6.2.1.2-1 as applicable also to Band Category 2, thereby extending the mutual protection to all E-UTRA, UTRA and GSM bands.

6.6.2.2.3
Co-location

The GSM RF specification [5] has a blocking requirement of -98 dBm/100 kHz for co-location with other GSM base stations (subclause 4.3.2.1 of [5]), based on a 30 dB MCL (BS-BS). There is also an additional requirement of ‑96 dBm/100 kHz for co-location with 3G in subclause 4.3.2.3 of [5], covering Bands 1, 7, 22, 34 and 38. This limit is taken from the UTRA RF specification [2].
For an MSR base station, the co-location scenario is independent of whether it operates in Category 1 bands with E‑UTRA/UTRA or in Category 2 bands with E‑UTRA/UTRA/GSM. The same limits are therefore applicable for both band categories. The limits used in the existing specifications are also completely aligned today as shown above.

The parameters for the spurious emissions requirement for co-location are therefore taken from Table 6.6.2.1.3-1 as applicable also to Band Category 2, thereby extending the mutual protection to all E-UTRA, UTRA and GSM bands.







