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Background

This paper provides Alcatel-Lucent view on receiver requirements in section 7.4 for MSR base station.
Discussion

Section 7.4.1.1

For blocking Cat.1 BS, it is proposed to adopt the level of interfering signal specified for UTRA (i.e. 40dBm, 3dB more stringent than for E-UTRA). The level of the wanted signal is kept equal to Prefsens +6dB as in UTRA and E-UTRA specification.
Section 7.4.1.2
For narrowband blocking Cat.1 BS, it is proposed to re-use the E-UTRA values, for wanted signal power (Prefsen+6dB), frequency offset and interfering signals. It is proposed to add a column defining the type of the interfering signal, as in TS 36.104 [4].
Section 7.4.2.1

Fro blocking Cat.2 BS, it is mentioned that this type of requirement does not exist in TS 45.005 [1]. It is then proposed as a starting point to align the parameters with Cat.1, even when the wanted signal is a GSM signal. This allows to increase the level of commonalities between requirements, which may help to reduce testing time and complexity. However, since more work may be needed in this area, the values are kept between square brackets. (The note ** was removed in the text proposal since 6dB de-sensitization is assumed for UTRA, E-UTRA and GSM. It shall be re-introduced if 6dB is not agreed for GSM). 
Section 7.4.2.2

Fro narrowband blocking Cat2 BS, it is mentioned that this type of requirement does not exist in TS 45.005 [1]. However, it seems that the requirement “reference interference level” defined in section 6.3 may be relevant.
The text below is copied from TS 51.021[2] and describes the test purpose of the reference interfence level :

“The reference interference level is a measure of the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of an unwanted modulated signal at the same carrier frequency (co-channel interference) or at any adjacent carrier frequencies (adjacent channel interference).”

Since Foffset_GSM is equal to 200kHz, the frequency offset in Table 7.4.2.2.1-1 are equal to
· 200kHz for C/Ia2

· 400kHz for C/Ia3

Since the reference interference level is equal to -49dB for C/Ia3, the level of the wanted signal shall be -98dBm, according to the current assumption that the interfering signal is at -49dBm. Thus it seems appropriate to choose Prefsens+6dB (-104dBm+6dB) for GSM. This is actually more stringent than the GSM specification since the interfering signal is at 340kHz from the edge in the current text proposal while it is at 400kHz in GSM specification. The PAPR of the interfering signal is also higher.
It is thus proposed as a starting point to use Prefsns + 6dBm also for GSM. This value is kept in square brackets in the TP below. The remark on the note ** is also applicable for that section. It is also proposed to add a column defining the type of the interfering signal, as in TS 36.104 [4].
Proposal

The proposed changes are implemented in the attached text proposal for the MSR Work Item TR [3].
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7.4
In-band selectivity and blocking

7.4.1

Band Category 1

7.4.1.1
Blocking

The UTRA blocking requirement is based on a UTRA interfering signal with mean power of -40dBm and 7.5MHz minimum offset from the channel edge of the wanted signal.

The E-UTRA blocking requirement is based on a E-UTRA interfering signal with mean power of -43dBm. The minimum offset from the channel edge of the wanted signal is dependent on the E-UTRA channel bandwidth and is equal to 1.5•E-UTRA channel bandwidth.

A generic MSR blocking requirement based on a UTRA interfering signal with mean power of -40dBm and 7.5MHz minimum offset from the RF bandwidth edge is appropriate.

7.4.1.1.1
Minimum requirement

The blocking characteristics are a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer. The interfering signal shall be an UTRA signal as specified in Annex A.

For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.1.1.1-1, the following requirements shall be met:

-
If UTRA outermost carrier, the BER shall not exceed 0.001.

-
If E-UTRA outermost carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

Table 7.4.1.1.1-1: Blocking requirement for Band Category 1

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from the RF bandwidth edge [MHz]

	1, 4, 6-7, 9-11, 13-14
	(FUL_low -20)
	to
	(FUL_high +20)
	-40
	PREFSENS +6dB*
	7.5

	12
	(FUL_low -20)
	to
	(FUL_high +20)
	-40
	PREFSENS +6dB*
	7.5

	17
	(FUL_low -20)
	to
	(FUL_high +18)
	-40
	PREFSENS +6dB*
	7.5

	Note*: 
PREFSENS depends on the RAT and on the channel bandwidth, see section 7.2.


7.4.1.2
Narrowband blocking

The UTRA narrowband blocking requirement is based on a GSM interfering signal with mean power of -47dBm and 200 kHz or 300 kHz minimum offset from the channel edge of the wanted signal.

The E-UTRA narrowband blocking requirement is based on a E-UTRA 1RB interfering signal with mean power of ‑49dBm. The offset from the channel edge of the wanted signal is dependent on the E-UTRA channel bandwidth.

A generic MSR narrowband blocking requirement based on a E-UTRA 1RB interfering signal with mean power of ‑49dBm is appropriate. The interfering signal offsets may be dependent on the victim E-UTRA channel bandwidth. The 250 kHz, 240 kHz and 340 kHz offsets correspond to the first RB (closest to the RF bandwidth edge) of the E-UTRA 1.4MHz, 3MHz and 5MHz interfering signals.

7.4.1.2.1
Minimum requirement

The narrowband blocking characteristics are a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer. The interfering signal shall be an E-UTRA 1RB signal as specified in Annex A.

For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.1.2.1‑1, the following requirements shall be met:

-
If UTRA outermost carrier, the BER shall not exceed 0.001.

-
If E-UTRA outermost carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

Table 7.4.1.2.1-1: Narrowband blocking requirement for Band Category 1

	RAT of the outermost carrier
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal
	Interfering RB centre frequency offset from the RF bandwidth edge [kHz]

	E-UTRA 1.4 MHz
	PREFSENS +6 dB*
	-49
	E-UTRA 1.4MHz, 1 RB
	250

	E-UTRA 3 MHz
	
	
	E-UTRA 3MHz, 1 RB
	240

	UTRA and E-UTRA 5MHz, 10MHz, 15MHz and 20MHz
	
	
	E-UTRA 5MHz, 1 RB
	340

	Note*: 
PREFSENS depends on the RAT and on the channel bandwidth, see section 7.2.


7.4.2

Band Category 2

7.4.2.1
Blocking requirement

The MSR blocking requirements for band category 1 should also apply for band category 2 with a GSM wanted signal power of PREFSENS +[6]dB as for other GSM requirements. This gives added value to GSM systems since a blocking requirement with wideband modulated interferer based on the scenario investigated for UTRA is currently not covered in the existing GSM specifications.

A generic MSR blocking requirement based on the UTRA interfering signal with mean power of [-40]dBm and 7.5MHz minimum offset from the RF bandwidth edge will be appropriate.

7.4.2.1.1
Minimum requirement

The blocking characteristics are a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer. The interfering signal shall be a UTRA signal as specified in Annex A.

For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.2.1.1‑1, the following requirements shall be met:

-
If GSM outermost carrier, [the frame erasure, bit error or residual bit error rates (whichever appropriate) specified in TS 45.005, section 6.2 shall be met].

-
If UTRA outermost carrier, the BER shall not exceed 0.001.

-
If E-UTRA outermost carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

<Editor’s note: Because of the number of reference sensitivity performance levels and reference measurement channels defined for GSM in [5], the exact reference to use for the GSM minimum requirement in the context of MSR needs to be further defined by GERAN.>
Table 7.4.2.1.1-1: Blocking requirement for Band Category 2

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from the RF bandwidth edge [MHz]

	2-3, 5
	(FUL_low -20)
	to
	(FUL_high +20)
	[-40]
	PREFSENS +[6]dB*
	7.5

	8
	(FUL_low -20)
	to
	(FUL_high +10)
	[-40]
	PREFSENS +[6]dB*
	7.5

	Note*: 
PREFSENS depends on the RAT and on the channel bandwidth, see section 7.2.




7.4.2.2
Narrowband blocking

The MSR narrowband blocking requirements for band category 1 should also apply for band category 2. In TS45.005, the capability of the receiver to receive a wanted modulated signal without exceeding a given degradation due to the presence of an unwanted modulated signal at an adjacent carrier frequency is defined in section 6.3 (reference interference level).Based on the requirement for C/Ia3 (which corresponds to a 400kHz offset from the RF bandwidth edgethe GSM wanted signal power is defined at PREFSENS +6dB. The more strict GSM narrowband blocking requirements levels based on CW interferer are covered as MSR single RAT requirement for GSM.

A generic MSR narrowband blocking requirement based on an E-UTRA 1RB interfering signal with mean power of ‑49dBm is appropriate. The interfering signal offsets may be dependent on the victim E-UTRA channel bandwidth. The 250 kHz, 240 kHz and 340 kHz offsets correspond to the first RB (closest to the RF bandwidth edge) of the E-UTRA 1.4MHz, 3MHz and 5MHz interfering signals.

7.4.2.2.1
Minimum requirement

The narrowband blocking characteristics are a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer. The interfering signal shall be an E-UTRA 1RB signal as specified in Annex A.

For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.2.2.1‑1, the following requirements shall be met:

-
If GSM outermost carrier, [the frame erasure, bit error or residual bit error rates (whichever appropriate) specified in TS 45.005, section 6.2 shall be met.]

-
If UTRA outermost carrier, the BER shall not exceed 0.001.

-
If E-UTRA outermost carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

<Editor’s note: Because of the number of reference sensitivity performance levels and reference measurement channels defined for GSM in [5], the exact reference to use for the GSM minimum requirement in the context of MSR needs to be further defined by GERAN.>
Table 7.4.2.2.1-1: Narrowband blocking requirement for Band Category 2

	RAT of the outermost carrier
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal
	Interfering RB centre frequency offset from the RF bandwidth edge [kHz]

	E-UTRA 1.4 MHz
	PREFSENS +[6]dB*
	-49
	E-UTRA 1.4MHz, 1 RB
	250

	E-UTRA 3 MHz
	
	
	E-UTRA 3MHz, 1 RB
	240

	GSM, UTRA and E-UTRA 5MHz, 10MHz, 15MHz and 20MHz
	
	
	E-UTRA 5MHz, 1 RB
	340

	Note*: 
PREFSENS depends on the RAT and on the channel bandwidth, see section 7.2.










