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Background and discussion
Spurious emission requirements for the general case (BC1) and for co-existence and co-location (BC2) were agreed at RAN4#50 and included in the MSR Work Item TR [1]. The values are also endorsed by GERAN. The general spurious emission limits for BC2 are proposed to RAN4#50bis in [2].
This paper addresses the receiver spurious emission limits, proposing a generic and harmonised solution for BC1 and BC2.
Discussion

Receiver spurious emission limits for E-UTRA, UTRA and GSM are today well harmonised and based on international recommendations [1]. The difference between the requirements for the different RATs is regarding how the exclusion of frequencies close to the transmitted carrier(s) is defined. For GSM, there is also a difference in measurement bandwidth from the recommendation.
It is possible to align the limits for BC1 and BC2 for all RATs based on the following assumptions:

· Limits and measurement BW based on the recommendation in [3], which also aligns with SM.329 [4].

· Excluded frequency range aligned with the out-of-band domain as defined for transmitter unwanted emissions.
The attached text proposal builds on those assumptions and on the structure used for the E-UTRA requirements. Since the variability of the out-of-band domain for unwanted emissions with the RAT transmitted and BS RF bandwidth is not settled yet, some parts of the proposal is put in barackets.
Proposal

It is proposed that the attached text proposal is included in the MSR Work Item TR [1].
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7.6
Receiver spurious emissions

The requirement specified for E-UTRA, UTRA and GSM receiver spurious emissions is based on the spurious emission requirements for “Receivers and idle/standby transmitters” defined in [15].
7.6.1
Band Category 1

The requirements for E-UTRA and UTRA consist of three parts


· A general spurious emissions requirements, based on [15].

· Additional requirements for protection of BS receivers for FDD uplink and TDD bands. These limits were listed separately for UTRA in [2], but are instead included by reference for E-UTRA in [4].

· Co-existence requirements that may apply for co-located base stations are incorporated by reference.

The general spurious emission requirements apply for UTRA in the same way as for E-UTRA. The frequency range in the out-of-band domain is excluded, i.e. out to the outermost carrier centres plus 250% of the necessary bandwidth (= Channel bandwidth). 
In order to align with the way transmitter unwanted emissions are defined in Clause 6.6.1 and 6.6.2, the same generic assumption is proposed to apply for the Rx spurious limits. [This means that independent of the transmitted RAT(s) and how many carriers that are transmitted within the BS RF bandwidth, only frequencies that are more than 10 MHz below the lower RF bandwidth edge and more than 10 MHz above the upper RF bandwidth edge are covered by the requirement. The frequency range between those points may be excluded.]
<Editor’s note: The excluded frequency range should be reviewed when the unwanted emission limits in clause 6.6 are settled.>

The additional requirements for co-existence and co-location are based on the corresponding Tx spurious limits and can for this reason be expressed as a direct reference to the additional Tx spurious emission requirements in clause 6.6.2. This avoids duplication of limits and reduces the risk for errors when updating specifications.

7.6.1.1
Minimum requirement (BC1)
The receiver spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. In this case for FDD BS the test shall be performed when both TX and RX are on, with the TX port terminated. 

For TDD BS with common RX and TX antenna port the requirement applies during the Transmitter OFF period. For FDD BS with common RX and TX antenna port the transmitter spurious emission limits as specified in clause 6.6.2 are valid.

The power of any spurious emission shall not exceed the levels in Table 7.6.1-1:
Table 7.6.1-1: General spurious emission minimum requirement

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz ‑ 12.75 GHz
	-47 dBm
	1 MHz
	

	NOTE:
The frequency range from [FBW RF,low -10 MHz] to [FBW RF,high + 10 MHz] may be excluded from the requirement.


In addition to the requirements in Table 7.6.1-1, the power of any spurious emission shall not exceed the levels specified for Protection of the E-UTRA FDD BS receiver of own or different BS in subclause 6.6.4.2 and for Co-existence with other systems in the same geographical area in subclause 6.6.4.3. In addition, the co-existence requirements for co-located base stations specified in subclause 6.6.4.4 may also be applied.

7.6.2
Band Category 2

For GSM, a requirement for “Spurious emissions from the receiver antenna connector” is defined in TS 45.005 [5], with the same limits as in UTRA and E-UTRA, which are taken from [15]. 
The measurement bandwidth applied is however not the same as the recommended values in SM.329 [6] and ERC/REC 74-01 [15], since it varies with the offset from the downlink operating band edge rather than with the frequency. Taking the recommended measurement BW of 100 kHz for frequencies below 1 GHz and 1 MHz above 1 GHz (as in Table 7.6.1-1), will align with the recommendations in [15] and [6], and would also for all frequencies  offsets within 30 MHz of the downlink operating band be a stricter application than the applying TS 45.005 [5]. For larger frequency offsets, the 3 MHz measurement BW used in [5] does not align with the recommendation in [15].
The GSM BTS requirement in [5] starts to apply at 1.8 MHz from the carrier centre frequency, but is less strict than the recommended value in [15] up 6 MHz from the carrier in bands below 1 GHz (due to the smaller measurement BW). For bands above 1 GHz, it is less strict in the complete downlink operating band and 20 MHz outside. [In order to align with the way transmitter unwanted emissions are defined in Clause 6.6.1 and 6.6.2, and also for BC1 Rx spurious limits in clause 7.6.1, the same generic assumption is proposed to apply for the BC2 Rx spurious limits. This means that only frequencies that are more than 10 MHz below the lower RF bandwidth edge and more than 10 MHz above the upper RF bandwidth edge are covered by the requirement.]
<Editor’s note: The excluded frequency range should be reviewed when the unwanted emission limits in clause 6.6 are settled.>

The conclusion is that the definition, limit, measurement bandwidth and frequency range for the receiver spurious emission limits can be completely aligned between BC1 and BC2.
7.6.2.1
Minimum requirement (BC2)
6.6.2.1 The receiver spurious emission limits for operation in Band Category two are the same as defined in clause 7.6.1 and table 7.6.1-1.







