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Background 
For MSR in non-contiguous spectrum, the Receiver intermodulation requirement was discussed during RAN4 in Austin [1,2,3,4].

In this paper, a summary of the discussions is given and a way forward and corresponding TP is proposed.

Discussion 

The following is a brief summary of the points brought forward in the discussions at RAN4 in Austin:

· The existing receiver intermodulation requirement should apply for the edges of the RF bandwidth also in non-contiguous spectrum.

· The sub-block gap requirements should be as similar as possible to requirements at the RF bandwidth edges. Depending on the gap size, the interferer definition in terms of bandwidth and offset may need modifications. 
· General receiver intermodulation requirement would require a sub-block gap size in the range of 35  MHz (to maintain same offset towards the two sub-blocks) since the interferer offset could be as large as 17.5 MHz. Considering the largest FDD bands both for BC1 and BC2 operation such gap size seems quite unrealistic.

· General narrowband receiver intermodulation requirements would require significantly smaller gap (for some of the offsets) and should apply for the gap. 
· The BC2 GSM single RAT receiver intermodulation requirement is based on CW interferers at small offset which could fit very small gap sizes and thus should be made applicable for the sub-block gap as well.

· There are several possible ways forward to resolve the sub-block gap receiver IM  requirements:

1. Apply “general receiver intermodulation” interferer bandwidth and offsets that fits within the gap size

If the gap size is larger than ~35 MHz, the general requirements based on E-UTRA interferer with corresponding offset would fit within the gap and could be made applicable. This scenario seems quite unrealistic and thus general receiver intermodulation requirements are not suitable for the sub-block gap.
2. Exclude general receive intermodulation as gap requirement

Excluding the general receiver intermodulation requirement would leave general narrowband receive intermodulation and for BC2, the GSM single RAT requirement as the gap requirement. 

3. Modify the interferer bandwidth as well as offsets

This would require inclusion of lower E-UTRA bandwidths as interferer as well as offsets where applicability would depend on the gap size. 
A possible compromise would be to exclude the general receive intermodulation requirements for the gap while the general narrowband intermodulation and additional GSM/EDGE for BC2 are made applicable. 
Conclusion and proposal

In this paper, receiver intermodulation requirements for MSR-NC are further discussed and a way forward proposed. The compromise way forward is based on applicability of the general narrowband receiver intermodulation and BC2 GSM/EDGE single RAT requirements for the sub-block gap.

It is proposed that the attached text proposal is included in TR 37.802.
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TEXT PROPOSAL:

7.7
Receiver intermodulation

For MSR in non-contiguous spectrum, the receiver intermodulation requirements should be similar regardless if the interferer is allocated outside the RF bandwidth or within the gap and the same requirements as for MSR in contiguous spectrum should apply, in line with the generic approach described in subclause 5.4.

Depending on the gap size in MSR-NC cases, some in-band requirements can not be made applicable inside a sub-block gap, due to either too large interferer offsets or too large interferer bandwidth to fit the gap. The existing MSR general receiver intermodulation requirement, which will require a gap size of ~35 MHz in order to be applicable, is not suitable as sub-block gap requirement and should be excluded. The general narrowband intermodulation requriement and the BC2 single RAT GSM/EDGE receiver intermodulation requirements are based on significantly smaller offsets and also have narrowband interferer types, which makes them suitable as sub-block gap requirements for most cases.

Based on these observations the following will apply for MSR in non-contiguous spectrum:

-
The general blocking requriement will not apply in the sub-block gap(s).

-
The general narrowband receiver intermodulation requirement will apply in the sub-block gap(s). 

-
For BC2, the GSM/EDGE single RAT receiver IM requirements will apply in the sub-block gap(s). 

The existing MSR requirements shall apply at the RF bandwidth edges for all MSR BS.
<Next changed section (in Annex A)>

7.7
Receiver intermodulation

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. 

7.7.1
General intermodulation minimum requirement

Interfering signals shall be a CW signal and an E-UTRA or UTRA signal as specified in Annex A. 
The requirement is only applicable outside the edges of the RF bandwidth. 

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 and 7.7.1-2, the following requirements shall be met:

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [4], subclause 7.2.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [2], subclause 7.2.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [3], subclause 7.2.

-
For any GSM/EDGE carrier, the conditions are specified in TS 45.005 [5], Annex P.2.2.

Table 7.7.1-1: General intermodulation requirement 

	Mean power of interfering signals [dBm]
	Wanted Signal mean power [dBm]
	Type of interfering signal

	-48
	PREFSENS +x dB*
	See Table 7.7.1-2

	NOTE*: 
PREFSENS depends on the RAT and on the channel bandwidth, see subclause 7.2.
“x” is equal to 6 in case of E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal.


Table 7.7.1-2: Interfering signals for intermodulation requirement 

	RAT of the carrier
	Interfering signal centre frequency offset from the RF bandwidth edge [MHz]
	Type of interfering signal

	E-UTRA 1.4 MHz


	±2.0 (BC1 and BC3) / 
±2.1 (BC2)
	CW

	
	±4.9
	1.4MHz E-UTRA signal

	E-UTRA 3 MHz


	±4.4 (BC1 and BC3) / 
±4.5 (BC2)
	CW

	
	±10.5
	3MHz E-UTRA signal

	UTRA FDD and 
E-UTRA 5 MHz
	±7.5
	CW

	
	±17.5
	5MHz E-UTRA signal

	E-UTRA 10 MHz


	±7.375
	CW

	
	±17.5
	5MHz E-UTRA signal

	E-UTRA 15 MHz


	±7.25
	CW

	
	±17.5
	5MHz E-UTRA signal

	E-UTRA 20 MHz
	±7.125
	CW

	
	±17.5
	5MHz E-UTRA signal

	GSM/EDGE
	±7.575
	CW

	
	±17.5
	5MHz E-UTRA signal

	1.28 Mcps UTRA TDD
	±2.3 (BC3)
	CW

	
	±5.6 (BC3)
	1.28Mcps UTRA TDD signal


7.7.2
General narrowband intermodulation minimum requirement

Interfering signals shall be a CW signal and an E-UTRA 1RB signal as specified in Annex A.
The requirement is always applicable outside the edges of the RF bandwidth. 

For BS operating in non-contiguous spectrum, the requirement also applies inside a sub-block gap, for applicable interfering signal offsets.
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 and 7.7.2-2, the following requirements shall be met:

-
For any E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [4], subclause 7.2.

-
For any UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [2], subclause 7.2.

-
For any UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [3], subclause 7.2.

-
For any GSM/EDGE carrier, the conditions are specified in TS 45.005 [5], Annex P.2.2.

Table 7.7.2-1: General narrowband intermodulation requirement 

	Mean power of interfering signals [dBm]
	Wanted Signal mean power [dBm]
	Type of interfering signal

	-52
	PREFSENS +x dB*
	See Table 7.7.2-2

	NOTE*: 
PREFSENS depends on the RAT and on the channel bandwidth, see subclause 7.2.
“x” is equal to 6 in case of E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal.


Table 7.7.2-2: Interfering signals for narrowband intermodulation requirement 

	RAT of the carrier
	CW or 1RB interfering signal centre frequency offset from the RF bandwidth edge (contiguous and non-contiguous) or edge of sub-block inside a gap (non-contiguous) [kHz]
	Type of interfering signal

	E-UTRA 1.4 MHz


	±260 (BC1 and BC3) /  
±270 (BC2)
	CW

	
	±970 (BC1 and BC3) / 
±790 (BC2)
	1.4 MHz E-UTRA signal, 1 RB*

	E-UTRA 3 MHz


	±260 (BC1 and BC3) / 
±270 (BC2)
	CW

	
	±960 (BC1 and BC3) / 
±780 (BC2)
	3.0 MHz E-UTRA signal, 1 RB*

	E-UTRA 5 MHz
	±360
	CW

	
	±1060
	5 MHz E-UTRA signal, 1 RB*

	E-UTRA 10 MHz

(**)
	±325
	CW

	
	±1240
	5 MHz E-UTRA signal, 1 RB*

	E-UTRA 15 MHz

(**)
	±380
	CW

	
	±1600
	5MHz E-UTRA signal, 1 RB*

	E-UTRA 20 MHz

(**)
	±345
	CW

	
	±1780
	5MHz E-UTRA signal, 1 RB*

	UTRA FDD
	±345 (BC1 and BC2)
	CW

	
	±1780 (BC1 and BC2)
	5MHz E-UTRA signal, 1 RB*

	GSM/EDGE
	±340
	CW

	
	±880
	5MHz E-UTRA signal, 1 RB*

	1.28Mcps UTRA TDD
	±190 (BC3)
	CW

	
	±970 (BC3)
	1.4 MHz E-UTRA signal, 1 RB*

	NOTE*: 
Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the RF bandwidth edge. 

NOTE**:
This requirement shall apply only for an E-UTRA FRC A1-3 mapped to the frequency range at the channel edge adjacent to the interfering signals.


7.7.3
Additional narrowband intermodulation minimum requirement for GSM/EDGE

The GSM/EDGE MC-BTS receiver intermodulation requirement as stated in TS 45.005 [5], applicable parts of subclause 5.3.2 shall apply for any GSM/EDGE carrier.

The conditions specified in TS 45.005 [5], Annex P.2.2 apply for the GSM/EDGE intermodulation requirement.

The additional narrow band blocking requirement always applies outside the RF bandwidth edges. 

For a BS operating in non-contiguous spectrum, the requirement also applies inside any sub-block gap for the sub-block edges at both sides of the gap.







































