Page 1



TSG-RAN Working Group 4 (Radio) meeting #51bis 
 R4-092550
Los Angeles, CA, US, June 29 – July 2, 2009


Source:
Ericsson, Nokia Siemens Networks
Title:
TP on UEM for BC2 (TR ch 6.6.1)
Agenda item:
7.6.3
Document for:
Approval
Background

A number of contributions were made to RAN#51 on a UEM for Band Category 2 [2-7] and very good discussions were held at the MSR Ad Hoc meeting [9]. A joint way forward consisting of six points was drafted [8] and agreed to be added to clause 6.6.1.4 of the TR. The way forward describes a mask based on the BC1 mask, but with an addition based on the 8PSK GSM mask, for GSM (and narrowband E-UTRA) operation close to the RF bandwidth edge.

The present document is a text proposal for the minimum requirement for UEM in BC2 and builds on the way forward agreed in [8].

The contribution is an update of [11] with a clarification of the scenario that the chosen Foffset, RAT  applies to.

Discussion

The way forward for the UEM in BC2 agreed at RAN4#51 in [8] contained six points. Based on further analysis and considerations, the following analysis and conclusions are made:
1. The choice of Foffset, RAT =200 kHz was made after Ad Hoc discussions during two RAN4 meetings and operator inputs on the existing scenarios that need to be supported by MSR. The scenarios were taken as input and analyzed in several contributions [2][3][4][5]. The conclusion reached at RAN4#51 was that the most restrictive scenario for GSM deployment is with a carrier spacing (centre-to-centre) of 400 kHz (see e.g. figure 3 in [4] and scenarios 1a, 1b and 1c in [2]) and that this scenario is supported when defining MSR requirements based on Foffset, RAT =200 kHz. The conclusion remains unchanged.
2. RAN4 has agreed that for operation in BC1, the UTRA mask can be used to define the UEM both for UTRA, E-UTRA and multi-RAT operation. For BC2, it was shown in [8] that unwanted emissions from a multi-RAT BS transmitter may consist of wideband emissions from UTRA/E-UTRA carriers in addition to the GSM/EDGE emissions. A generic multi-RAT requirement taking all scenarios into account would therefore need to accommodate both wideband emissions and the narrower GSM/EDGE modulation spectrum. This was the basis for the way forward agreed in point 2, where the mask chosen for BC1 based on the UTRA mask is chosen also for BC2, making it generic to both Band Categories. 
3. With the choice of Foffset, RAT =200 kHz, it is also clear that in the worst case with a GSM carrier 200 kHz from the RF bandwidth edge, the actual GSM modulation spectrum will stretch outside the RF bandwidth at a level exceeding the UTRA spectrum mask chosen in point 2. This is demonstrated in Figure 6.6.1.4.2-1 of the Text Proposal as modified below. The mask level in the figure is based on a GSM carrier power of 43 dBm. The “cross-over point” between the GSM/EDGE and UTRA masks is at 154.3 kHz from the RF bandwidth edge. For simplicity, the requirement is proposed to be based on the slightly stricter value of 150 kHz.
4. It was also demonstrated in [2] and [4] that in order for the scenarios planned for 1.4 or 3 MHz E-UTRA deployment to work, requirements need to be defined with Foffset, E-UTRA = BWChannel/2. A similar situation as for GSM will then arise for the UEM requirement close to the RF bandwidth edge. As outlined in the way forward, the mask for this scenario is proposed to be the same as for GSM close to the RF bandwidth edge.
5. The fifth point in the agreed way forward identifies the possible need for a GSM Intra-BTS Intermodulation requirement for MCBTS in addition to the UEM limits in multi-RAT operation. Further investigations have shown that this is not needed and it is proposed to remove point five.
6. The last point concludes that for single-RAT GSM operation, the existing requirements for wide band noise and intra BTS Intermodulation in [5] still apply.

The text in clause 6.6.1 is updated according to the points above in the attached text proposal:
· In 6.6.1.4, points 1 and 2 are clarified to more clearly identify the scenario assumptions they are based on and the RAT combinations that the UTRA mask is applicable to. 

· Point 3 is detailed to apply up to 150 kHz from the RF bandwidth edge.

· The assumed Foffset, E-UTRA value for 1.4 and 3 MHz carriers is clarified in point 4.

· Point 5 is removed as outlined above.

· Figure 6.6.1.4.2-1 is modified to include the actual levels that apply for the GSM/EDGE 8PSK mask.

· Clause 6.6.1.6 is added, containing a Minimum Requirement for BC2. The text proposal has two tables:
· Table 6.6.1.6-1 is the same as the limit in BC1, based on the UTRA mask.

· Table 6.6.1.6-2 contains the requirement that applies for operation with a GSM carrier or an E-UTRA carrier (1.4 or 3 MHz) adjacent to the RF bandwidth edge. In all other cases, only the “generic” UEM limits in the first table apply.
· The precursor of Clause 6.6.1.6 contains a statement that the UEM does not apply for single-RAT GSM operation, instead the TS 45.005 [5] limits apply.
Proposal

It is proposed that the attached text proposal is approved for the MSR Work Item TR [1].
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TEXT PROPOSAL:
6.6.1.4
Derivation of requirement
6.6.1.4.1
Requirement for Band Category 1The generic Operating band unwanted emission limits will be based on the limits for E-UTRA in TS 36.104 [4] and UTRA in TS 25.104 [2]. When comparing those limits for a General Purpose/Wide Area BS (output power ≥43 dBm), it turns out that the UTRA mask is more stringent in all cases except one. This exception is for the E-UTRA mask for Category B spurious emissions, bands above 1 GHz and offsets >10 MHz. Here, the E-UTRA mask is based on the spurious domain limit of -15dBm/MHz, which is stricter than the -13 dBm/MHz of the UTRA mask. This stricter limit is taken for both Category A and B as well as for bands above and below 1 GHz in order to make the requirement generic.

Note that f_offset and (f  are defined for UTRA [2] in relation to the carrier centre, while the generic requirement developed for MSR defines f_offset and (f  it in relation to the Base Station RF bandwidth edge, which for UTRA is identical to the channel edge of the carrier. For this reason, all offsets for MSR are reduced with 2.5 MHz (half the UTRA channel bandwidth) compared to the offsets in [2].

The current UTRA emission mask in TS 25.104 [2] is defied as a single carrier requirement, while the generic MSR mask is a multi-carrier/multi-RAT requirement. This makes the generic mask for the scenarios above more stringent than the current requirements for both UTRA and E-UTRA. Since the mask is in general more stringent than the existing ones, it should not pose any increase in interference but rather a reduction. This also excludes the need for additional co-existence studies.

The UMTS mask results in higher ACLR values than the limits specified for both UTRA and E-UTRA. ACLR requirements will thus be implicitly met by the UEM. If needed, ACLR limits can be defined as additional regional requirements or added as an informative Annex.

6.6.1.4.2
Requirement for Band Category 2

For Band Category 2, there is a range of existing operator scenarios that are supported by today’s GSM specification. These include scenarios where a GSM carrier needs to be placed as close as 200 kHz from the RF bandwidth edge. In order to support these scenarios, the principle is used for deriving a requirement:

1. Foffset, RAT =200 kHz for GSM (see clause 5.2.2). The number supports scenarios with two operators deploying GSM with a carrier spacing (centre-to-centre) of 400 kHz. Based on the existing operator scenarios and the GSM modulation spectrum, this is the smallest known carrier spacing possible to deploy.
2. The baseline level for the UEM in BC2 is the BC1 mask (Table 6.6.1.5-1), which in turn was based on the UTRA spectrum emission mask (derived for a 43 dBm carrier). Hence the UEM chosen is fundamentally generic for BC1 and BC2 and will be applicable for all multi-RAT combinations that include a UTRA or E-UTRA signal (with the exception expressed in point 4), or both. The mask is not applicable for single-RAT GSM transmission.
3. When a GSM carrier is operated with Foffset, GSM =200 kHz from the RF bandwidth edge, a modification will be needed from the UTRA mask level as shown in Figure 6.6.1.4.2-1. The reason is that the GSM modulation spectrum will exceed the UTRA mask levels for the first ~150 kHz outside the RF bandwidth edge. The modified part of the mask will have the shape of the 8PSK mask (TS45.005 [5] Clause 4.2.1 case a2) for 8PSK and Figure A.2b) in this frequency range, derived for 43 dBm GSM carrier.

4. When an E-UTRA carrier of 1.4 or 3 MHz channel bandwidth is operated adjacent to the RF bandwidth edge a modified level is also needed for E-UTRA requirements derived with Foffset, E-UTRA=BWChannel/2. The same modification as derived for GSM will be applied for this scenario.

5. 
6. The requirements for Spectrum due to the modulation and wide band noise and intra BTS intermodulation of existing GSM multi-carrier BTS will be applied to MSR Base Station of BC2 for GSM single RAT operation.
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Figure 6.6.1.4.2-1: UEM for BC2 in a GSM scenario with Foffset, RAT =200 kHz, based on the UTRA mask (red) and a modified level based on an 8PSK GSM mask (blue addition)
6.6.1.5
Minimum requirement (Band Category 1)
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 5.2.1-1.

Emissions shall 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 6.6.1.5-1: Operating band unwanted emission mask (UEM) for BC1
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 2)

	0 MHz ( (f < 0.2 MHz
	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 1)
	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:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 2:
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.


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, except for GSM single RAT operation. The requirements in TS 45.005 [5] for Spectrum due to the modulation and wide band noise, Intra BTS Intermodulation and Out-of-band Spurious Emissions (for Frequency offset outside relevant transmit band <10 MHz) of existing GSM multi-carrier BTS apply to an MSR Base Station for GSM single RAT operation in Band Category 2. 

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)
	0.015 MHz ( f_offset < 0.215 MHz 
	-14 dBm
	30 kHz 

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

	(Note 4)
	1.015 MHz ( 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 or an E-UTRA 1.4 or 3 MHz carrier adjacent to the RF bandwidth edge, the limits in Table 6.6.1.6-2 apply for 0 MHz ( (f < 0.15 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
	0.015 MHz ( f_offset < 0.065 MHz 
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	30 kHz 

	0.05 MHz ( (f < 0.15 MHz
	0. 065 MHz ( f_offset < 0.165 MHz 
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	30 kHz 

	NOTE 2: 
The limits in this table only apply for operation with a GSM or an E-UTRA 1.4 or 3 MHz carrier adjacent to the RF bandwidth edge.


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 6.6.1.6, 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.
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