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Comments on GP-090841, LS from ECC PT1 on Coexistence Study involving MCBTS

1  Introduction

In [1], ECC PT1 asks 3GPP GERAN to confirm the interpretation of the unwanted emissions mask of MCBTS, as an input for coexistence studies between MCBTS and other radio systems in the same and in adjacent bands. There have also been offline discussions among companies interested in the MCBTS topic, especially about the unwanted emissions out of the band between 2 and 10 MHz offset from the transmit band edge. One view expressed during the discussions is that in this frequency region, the interference should be limited by an absolute power level as given by the spurious emissions defined for each of both MCBTS Classes. Alcatel-Lucent understands this view, however we want to emphasize that this procedure would fix remaining inconsistencies, not only between the MCBTS requirements and the upcoming MSR specification but even within the GSM standard between the two MCBTS classes. These topics and our position are explained in the following.

2  Need for alignment between MCBTS and MSR

In [2], the following text proposal is given for sub-clause 6.6.1.6 for the minimum requirement of the unwanted emissions in Bands belonging to Category 2 (i.e. where GSM can be deployed):

“6.6.1.6
Minimum requirement (Band Category 2)

Operating band unwanted emission requirements are defined above the upper and below the lower RF bandwidth edge located at FBW RF,high , respectively FBW RF,low and shall apply within the downlink operating band and in addition the frequency ranges 10 MHz above and 10 MHz below this band. Unwanted emissions outside this frequency range shall be limited by spurious emissions requirements.
The requirements shall apply whatever the type of transmitter considered (single RAT or multi-RAT, single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification. 
The requirements shall apply with values for Foffset, RAT as specified in Table 5.2.2-1.

Emissions shall outside of each RF bandwidth edge not exceed the maximum levels specified in the tables below, where:
-
(f is the separation between the RF bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the RF bandwidth edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Since the limits are to a large part based on regulatory requirements, the test tolerance shall be zero when deriving the test requirement for Operating band unwanted emissions.
Table 6.6.1.6-1: Operating band unwanted emission mask (UEM for BC2) 

	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 5)

	0 MHz ( (f < 0.2 MHz
(Note 1)
	0.015MHz ( f_offset < 0.215MHz 
	-14 dBm
	30 kHz 

	0.2 MHz ( (f < 1 MHz
	0.215MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 4)
	1.015MHz ( f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz ( (f ( [10 MHz] 
	1.5 MHz ( f_offset < [10.5 MHz]
	-13 dBm
	1 MHz 

	[10 MHz] ( (f ( (fmax
	[10.5 MHz] ( f_offset < f_offsetmax 
	-15 dBm
	1 MHz 

	NOTE 1: 
For operation with a GSM carrier at Foffset, RAT < 400 kHz or an E-UTRA carrier (1.4 or 3 MHz) at Foffset RAT < BWChannel/2 + 200 kHz, the limits in Table 6.6.1.6-2 apply for 0 MHz ( (f < 0.13 MHz.


Table 6.6.1.6-2: Operating band unwanted emission limits for operation in BC2 with GSM or E-UTRA 1.4 or 3 MHz carriers adjacent to the RF bandwidth edge
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 5)

	0 MHz ( (f < 0.05 MHz
	0.015MHz ( f_offset < 0.065MHz 
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	30 kHz 

	0.05 MHz ( (f < 0.13 MHz
	0. 065MHz ( f_offset < 0.145MHz 
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	30 kHz 

	NOTE 2: 
The limits in this table only apply for operation with a GSM carrier at Foffset, RAT < 400 kHz or an E-UTRA carrier (1.4 or 3 MHz) at Foffset RAT < BWChannel/2 + 200 kHz.


NOTE 3:
All limits in Table 6.6.1.6‑1 are identical to the corresponding limits for Band Category 1.

NOTE 4:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 5:
As a general rule for the requirements in subclause 6.6.1.3, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

For any Band Category 2 RAT combination that includes GSM, the UEM limits in tables 6.6.1.6-1 and 6.6.1.6-2 apply, except for the additional GSM transmit intermodulation attenuation defined below. For an MSR BS operating with GSM carriers, the average power measured at centre frequency of GSM carrier intermodulation components at f_offset > 1.8 MHz over a timeslot shall not exceed the values below. The requirements in either Table 6.6.1.6-3 or Table 6.6.1.6-4 apply, depending on the MSR BS class. The MSR BS class is declared by the manufacturer and defined in the same way as the MC-BTS BS classes in [5].
Table 6.6.1.6-3: Intermodulation attenuation requirement for GSM carriers in BC2 (MSR BS Class 1)
	Frequency offset of measurement filter centre frequency, f_offset
	GSM intermodulation level relative to GSM carrier power
	Measurement bandwidth

	1.6 MHz ( f_offset < 5.8 MHz
	-70 dBc 
	100 kHz 

	5.8 MHz  ( f_offset < f_offsetmax
	-70 dBc
	300 kHz


Table 6.6.1.6-4: Intermodulation attenuation requirement for GSM carriers in BC2 (MSR BS Class 2)
	Frequency offset of measurement filter centre frequency, f_offset
	GSM intermodulation level relative to GSM carrier power
	Measurement bandwidth

	1.6 MHz ( f_offset < 5.8 MHz
	-60 dBc 
	100 kHz 

	5.8 MHz  ( f_offset < f_offsetmax
	-60 dBc
	300 kHz


“.

Taking into account the sentence “For any Band Category 2 RAT combination that includes GSM, the UEM limits in tables 6.6.1.6-1 and 6.6.1.6-2 apply, except for the additional GSM transmit intermodulation attenuation defined below”, we believe that this can be interpreted in the following way:
In order to derive the unwanted emissions mask outside the Tx band in case that GSM is operated, we have to apply the mask defined in table 6.6.1.6-1 (and in table 6.6.1.6-2 but which is not relevant for offsets higher than 130 kHz) except at frequencies where GSM carrier intermodulation products can occur at which the values given in tables 6.6.1.6-3 or 6.6.1.6-4 apply. In other words: We have to apply either the dBm value of table 6.6.1.6-1 or the dBc value of the IM products but not the more stringent of both. According to the definition of f_offsetmax, the frequency range where this applies is going up to 10 MHz outside the transmit.
With this interpretation, up to 10 MHz offset from the transmit band, we have to take either the spurious emissions or the intermodulation products, whichever less stringent.

If this interpretation is correct,

· it would be in contradiction to how ECC PT1 interprets the MCBTS requirements, namely as the most stringent requirement of the IM specification and the spurious emissions.

· it would also be necessary to discuss why the MCBTS requirements should be more stringent than the MSR requirements (note that not only the MCBTS specification but also that of MSR covers the case of multicarrier operation with GSM only).

· it would mean that operators intending to apply first MCBTS and then MSR operations, first would have to implement filters that suppress the interference below the levels given by MCBTS. In a later step, when switching on additional UMTS or LTE carriers, the interference would be allowed to get higher. This procedure would result in unnecessary initial costs for filter hardware.

· it would also mean that for the regulation process of MSR, completely new coexistence studies would have to be done, taking into account the higher level of interference. If MCBTS and MSR were aligned before starting these coexistence studies in ECC PT1, the regulation process for MCBTS would not be delayed (the intended coexistence studies will be started just after the unwanted emission mask is fixed). On the other side, for MSR the regulation process would  be simplified.

We propose to take the less stringent requirement of IM and spurious emissions (and cumulated wideband noise, which will however not be dominant for e.g. 6 carriers) up to 10 MHz outside the Tx band for both MCBTS and MSR specifications. GSM-R and aeronautical services start at the band edges of E-GSM. Within the first 2 MHz outside the E-GSM transmit band edge, it has anyway to be assumed that there are IM products at –70 or –60 dBc below the GSM carrier.

All in all, before answering the LS from ECC PT1, we see the need to discuss these topics carefully.
3  Need for alignment between MCBTS Class 1 and Class 2
While on the field of intermodulation attenuation, MCBTS Classes 1 and 2 differ by 10 dB, the difference in the spurious emissions between 2 and 5 MHz outside the transmit band is 11 dB. Intermodulation products will be one of the main parts of spurious emissions outside the transmit band. The alignment between the spurious emissions defined for both MCBTS Classes should be progressed. This is explained in the following examples:

a) Let’s assume a carrier power of 43 dBm, measured in 200 kHz. In 30 kHz, it would be 8 dB less, i.e. 35 dBm.

· With MCBTS Class 2, we have to subtract 60 dBc to derive the IM power level. That means the IMs will be at –25 dBm. This is in line with the spurious emissions limit of MCBTS Class 2 of –25 dBm (also measured in 30 kHz) at an offset between 2 and 5 MHz.

· With MCBTS Class 1, we have to subtract 70 dBc. That means the IMs will be at –35 dBm. This is 1 dB above the spurious emissions limit of MCBTS Class 1 of –36 dBm (also measured in 30 kHz) at an offset between 2 and 5 MHz. Consequently, for MCBTS Class 1, the spurious emissions limit sets a harder requirement to the IMs than the intermodulation attenuation.

b) Let’s assume higher carrier powers. Then in both MCBTS classes, the IM products will be higher than what the spurious emissions limit allows between 2 and 5 MHz offset. That means in both cases, additional filter attenuation is required (MCBTS Class 1 always needs 1 dB more attenuation as MCBTS Class 2, due to the inconsistency as mentioned above). With duplex filters existing in the field, it is questionable if an attenuation at 2 MHz outside the transmit band can be expected. Note that the filters are designed to ensure the GSM 900 pass band over a wide temperature range, thus having a transition range between the pass and the stop band of several MHz in the worst case.

4  Conclusion

Before answering the LS from ECC PT1, Alcatel-Lucent sees the need to 

· align MCBTS Class 1 and MCBTS Class 2 in the GSM standard, regarding the spurious emissions by applying –35 instead of –36 dBm between 2 and 5 MHz outside the Tx band for MCBTS Class 1.

· align MCBTS with MSR as much as possible to ease the regulation of both specifications and to avoid unnecessary filter CAPEX for operators.
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