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Background

The MSR RX inter-modulation requirements for Band category 1 and Band category 2 were discussed in [2]. In this paper, we provide text proposal for the MSR technical report [1].

Proposal

It is proposed that the attached text proposal is approved for the MSR Work Item TR [1].
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TEXT PROPOSAL:
7.7
Receiver intermodulation

7.7.1

Band Category 1

7.7.1.1
Intermodulation requirement
The UTRA intermodulation requirement is based on CW and UTRA interfering signals with mean power of ‑48 dBm and with 7.5MHz and 17.5MHz offsets from the channel edge of the wanted signal, respectively.

The E-UTRA intermodulation requirement is based on CW and E-UTRA interfering signals with mean power of ‑52 dBm. The channel bandwidth of the interfering E-UTRA signal is equal to the channel bandwidth of the wanted signal for channel bandwidths less than 5 MHz, for wider channel bandwidths of the wanted signal the interfering signal is a 5 MHz E-UTRA signal. The offset for the CW signal 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 of the interfering signal. The interfering E-UTRA signal is placed so that the intermodulation product falls on the effective channel bandwidth of the wanted signal.

Combining the requirements for UTRA and E-UTRA scenarios , a generic MSR intermodulation requirement based on the CW and E-UTRA interfering signals with mean power of -48 dBm is adopted. The interfering signal offsets from the RF bandwidth edge are dependent on the RAT/E-UTRA channel bandwidth and are defined in such a way that the whole intermodulation product falls inside the effective channel bandwidth of the outermost carrier.
Due to the different RAT bandwidths and E-UTRA bandwidth options, it is not possible to set a single set of interferer frequency offsets for all scenarios. A generic requirement should instead align with the RAT concerned and apply offsets from the RF bandwidth edge adapted to the bandwidth of the concerned RAT through the Foffset, RAT parameter as follows:

-
CW offset = 7.5 MHz

-
Modulated interferer offset = 2 x CW offset + Foffset, RAT

7.7.1.1.1
Minimum requirement

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. Interfering signals shall be a CW signal and a 5 MHz E-UTRA signal as specified in Annex A.

For the wanted signal at the assigned channel frequency and two interfering signals coupled to the base station antenna input, using the parameters in Table 7.7.1.1.1-1, the following requirements shall be met:

-
For any UTRA carrier, the BER shall not exceed 0.001.

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

Table 7.7.1.1.1-1: Intermodulation requirement for Band Category 1

	
	
	

	
	
	

	



	
	
	

	

	
	

	
	
	

	

	
	

	
	
	

	
	
	

	
	
	

	

	
	

	
	
	

	

	
	

	
	
	

	
	
	

	
	
	


	Wanted signal mean power [dBm]
	Interfering signals mean power [dBm]
	CW interfering signal offset to RF BW edge
	5MHz E-UTRA modulated signal offset to RF BW edge

	PREFSENS + 6dB*
	-48
	7.5 MHz
	2 x CW offset + Foffset, RAT

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


7.7.1.2
Narrowband intermodulation

The UTRA narrowband intermodulation requirement is based on CW and GSM interfering signals with mean power of -47dBm and 1MHz and 3.4MHz offsets from the channel edge of the wanted signal, respectively. It should be noted the GSM signal does not exist in Band Category 1.

The E-UTRA narrowband intermodulation requirement is based on CW and E-UTRA 1RB interfering signals with mean power of -52dBm. The offsets from the channel edge of the wanted signal are dependent on the E-UTRA channel bandwidth.

A generic MSR narrowband intermodulation requirement based on CW and E-UTRA 1RB interfering signals with mean power of -52dBm is appropriate. The interfering signal offsets from the RF bandwidth edge are dependent on the RAT/E-UTRA channel bandwidth and are defined in such a way that the whole intermodulation product falls inside the effective channel bandwidth of the outermost carrier.

Due to the different RAT bandwidths and E-UTRA bandwidth options, it is not possible to set a single set of interferer frequency offsets for all scenarios. A generic requirement should instead align with the RAT concerned and apply offsets from the RF bandwidth edge adapted to the bandwidth of the concerned RAT through the Foffset, RAT parameter as follows:

-
CW offset = 1 MHz

-
Modulated interferer offset = 2 x CW offset + Foffset, RAT


7.7.1.2.1
Minimum requirement

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. Interfering signals shall be a CW signal and an E-UTRA 1RB signal as specified in Annex A.

For the wanted signal at the assigned channel frequency and two interfering signals coupled to the base station antenna input, using the parameters in Table 7.7.1.2.1-1, the following requirements shall be met:

-
For any UTRA carrier, the BER shall not exceed 0.001.

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

Table 7.7.1.2.1-1: Narrowband intermodulation requirement for Band Category 1

	
	
	
	
	

	

	

	
	
	

	
	
	
	
	

	

	

	
	
	

	
	
	
	
	

	

	

	
	
	

	
	
	
	
	

	

	

	
	
	

	
	
	
	
	

	

	

	
	
	

	
	
	
	
	

	

	


	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	




	Wanted signal mean power [dBm]
	Interfering signals mean power [dBm]
	CW interfering signal offset to RF BW edge
	Single RB OFDM modulated signal offset to RF BW edge

	PREFSENS + 6dB*
	-52
	1 MHz
	2 x CW offset + Foffset, RAT

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


The E-UTRA receiver intermodulation requirements also apply as a single RAT requirement in BC1.
7.7.2

Band Category 2

7.7.2.1
Intermodulation requirement

Similar MSR RX intermodulation requirements as for Band Category 1 should also apply for Band Category 2 with a GSM wanted signal level of PREFSENS +3dB. This gives added value to GSM systems since intermodulation requirement for wideband modulated interferers based on scenarios investigated for E-UTRA are currently not covered in the existing GSM specifications.

A generic MSR intermodulation requirement based on CW and E-UTRA interfering signals with mean power of -48 dBm is adopted, based on the BC1 requirement with the same interfering signal offsets. 

7.7.2.1.1
Minimum requirement

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. Interfering signals shall be a CW signal and an E-UTRA signal as specified in Annex A.

For the wanted signal at the assigned channel frequency and two interfering signals coupled to the base station antenna input, using the parameters in Table 7.7.2.1.1-1, the following requirements shall be met:

-
For any GSM carrier carrier, [the frame erasure, bit error or residual bit error rates (whichever appropriate) specified in TS 45.005 [5], section 6.2 shall be met].

-
For any UTRA carrier, the BER shall not exceed 0.001.

-
For any E-UTRA 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 7.7.2.1.1-1: Intermodulation requirement for Band Category 2
	
	
	

	
	
	

	




	
	
	

	

	
	

	
	
	

	

	
	

	
	
	

	
	
	

	
	
	

	

	
	

	
	
	

	

	
	

	
	
	

	

	
	

	
	
	

	
	
	

	
	
	


	Wanted signal mean power [dBm]
	Interfering signals mean power [dBm]
	CW interfering signal offset to RF BW edge
	5 MHz E-UTRA modulated signal offset to RF BW edge

	PREFSENS +x**dB*
	-48
	7.5 MHz
	2 x CW offset + Foffset, RAT

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

Note**: 
x is equal to 3 in case of GSM wanted signal and equal to 6 in case of UTRA or E-UTRA wanted signals.


7.7.2.2
Narrowband intermodulation

Similar MSR narrowband intermodulation requirements as for band category 1 should also apply for band category 2 with a GSM wanted signal power of PREFSENS +3dB as for other GSM requirements. This give added value to GSM systems since narrowband intermodulation requirement with narrowband modulated interferers based on the scenario investigated for the E-UTRA is currently not covered in the existing GSM specifications. The more strict GSM narrowband intermodulation requirements levels based on CW interferer are covered as MSR single RAT requirement for GSM and also apply for GSM carriers in multi-RAT operation.

A generic MSR narrowband intermodulation requirement based on CW and E-UTRA 1RB interfering signals with mean power of -52dBm is adopted, based on the BC1 requirement with the same interfering signal offsets.

7.7.2.2.1
Minimum requirement

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. Interfering signals shall be a CW signal and an E-UTRA 1RB signal as specified in Annex A.

For the wanted signal at the assigned channel frequency and two interfering signals coupled to the base station antenna input, using the parameters in Table 7.7.2.2.1-1, the following requirements shall be met:

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

-
For any UTRA carrier, the BER shall not exceed 0.001.

-
For any E-UTRA 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 7.7.2.2.1-1: Narrowband intermodulation requirement for Band Category 2

	
	
	
	
	

	

	

	
	
	

	
	
	
	
	

	

	

	
	
	

	
	
	
	
	

	

	

	
	
	

	
	
	
	
	

	

	

	
	
	

	
	
	
	
	

	

	

	
	
	

	
	
	
	
	

	

	


	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	




	Wanted signal mean power [dBm]
	Interfering signals mean power [dBm]
	CW interfering signal offset to RF BW edge
	Single RB OFDM modulated signal offset to RF BW edga

	PREFSENS +x**dB*
	-52
	1 MHz
	2 x CW offset + Foffset, RAT

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

Note**: 
x is equal to 3 in case of GSM wanted signal and equal to 6 in case of UTRA or E-UTRA wanted signals.


In addition, GSM single RAT receiver inter-modulation requirements as stated in TS 45.005 [5] apply both for GSM single RAT cases as well as for any GSM carrier in multi-RAT operation. 

The E-UTRA receiver intermodulation requirements also apply as a single RAT requirement in BC2.






