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Introduction

This contribution is an update of R4-071537 [1], considering comments received. The concept of “cut-off-point” for E-UTRA ACLR is further elaborated and a revised text proposal for TR36.804 is presented for approval.
Discussion

Essentially the concept of E-UTRA ACLR cut-off introduces an absolute lower limit for emissions covered by the ACLR requirement, i.e. either the ACLR applies or the specified absolute limit, whatever is less stringent. Background and justification can be found in [1], response to comments given is provided in the following.

Level and bandwidth of the cut-off limit:

It was questioned whether frequency band dependent cut-off limits are appropriate. In addition, for frequency bands below 1GHz the measurement bandwidth of 100kHz was seen not adequate as this measurement bandwidth is significant lower than the ACLR bandwidth. As a compromise, the absolute, frequency band independent limit of -15dBm/MHz is proposed. Table 1 presents the output power Pcut for that this limit, i.e. if the maximum BS output power is below Pcut the absolute emission level of -15dBm/MHz applies as it is less stringent than emission level imposed by 45 dB ACLR.

Table 1: Base Station output power for -15dBm/MHz emission level in first and second adjacent carrier (45dB ACLR)

	Channel Bandwidth (MHz)
	Pcut (dBm) 

	1,4
	31,46

	1,6
	32,04

	3
	34,77

	3,2
	35,05

	5
	36,99

	10
	40,00

	15
	41,76

	20
	43,01


Applicability:

As mentioned in [1] the ACLR cut-off is applicable to macro base stations only, for other base station classes the applicability needs to be verified. So far, BS RF requirements for E-UTRA are derived for macro base stations only, however, the limitation of ACLR cut-off is now explained with an additional note in the text proposal.
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6.6.2.3
ACLR requirements for E-UTRA

If there is to be both an ACLR-type requirement with carrier-wide reference bandwidth and a mask (SEM) with much narrower reference bandwidth, the ACLR limit should be somewhat stricter than the integrated SEM. In this way, the ACLR can capture the “average” behaviour over a carrier, while the SEM can take into account the variations in the spectrum emissions resulting from variations in power allocations.

Since it is important to assess sharing properties both with adjacent UTRA systems and with E-UTRA carriers the ACLR is defined with different bandwidths:

· ACLR/UTRA in a 1st adjacent channel with 5 MHz and/or 1.6 MHz reference bandwidth depending on paired or unpaired spectrum.

· ACLR/E-UTRA (reference bandwidth equal to E-UTRA channel bandwidth) in a 1st and 2nd adjacent channel.

· For carriers with channel bandwidth larger than 5 MHz positioned close to or adjacent to the band edge, the 1st or 2nd adjacent channel that define the ACLR/E-UTRA may fall partly or fully outside the point 10 MHz from the band edge. If it is fully outside, it should not be defined. If it is partly outside it can still be defined, but may not be limiting compared to the unwanted emission limits defined by SEM and spurious emissions.

· ACLR should apply for both single and multicarrier BS.

ACLR measured in other reference bandwidths (smaller or larger) than the E-UTRA carrier or 5 MHz are indirectly defined by the mask.

6.6.2.3.1 ACLR requirement specification

ACLR is defined for two cases as shown in Figure 6.6.2.3-1, i.e. for 1st and 2nd adjacent E-UTRA carriers of the same bandwidth and at least for 1st adjacent UTRA carriers. Separate limits are defined for each channel bandwidth. The requirements can be stated with two tables, one for adjacent E-UTRA and one for adjacent UTRA.
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Figure 6.6.2.3-1 The two defined ACLR measures, one for 1st and 2nd adjacent E-UTRA carriers and one for 1st adjacent UTRA carrier (actual limits are TBD).

The current working assumptions for BS ACLR are captured in the Table 6.6.2.3-1 for E-UTRA operating in paired spectrum and in Table 6.6.2.3-2 in unpaired spectrum. [The numbers are based on the co-existence simulations outlined in TR 36.942.] Either the limits in the tables or the absolute limit of [-15dBm/MHz] apply, whatever is less stringent.
NOTE: Whether the absolute limit is applicable to other base station classes is ffs.
Table 6.6.2.3-1: Working assumption for BS ACLR for adjacent E-UTRA carriers (paired spectrum)
	E-UTRA

Channel BW (MHz) 2
	ACLR limit for 1st and 2nd Adjacent channel relative to assigned channel frequency [dB]

	
	
	UTRA1
5.0 MHz
	E-UTRA2
1.4 MHz
	E-UTRA2
3.0 MHz
	E-UTRA2
5.0 MHz
	E-UTRA2
10 MHz
	E-UTRA2
15 MHz
	 E-UTRA2
20 MHz

	1.4
	ACLR 1
	[45]
	[45]
	-
	-
	-
	-
	-

	
	ACLR 2
	[45]
	[TBD]
	-
	-
	-
	-
	-

	3.0
	ACLR 1
	[45]
	-
	[45]
	-
	-
	-
	-

	
	ACLR 2
	[45]
	-
	[TBD]
	-
	-
	-
	-

	5
	ACLR 1
	[45]
	-
	-
	[45]
	-
	-
	-

	
	ACLR 2
	[45]
	-
	-
	[TBD]
	-
	-
	-

	10
	ACLR 1
	[45]
	-
	-
	-
	[45]
	-
	-

	
	ACLR 2
	[45]
	-
	-
	-
	[TBD]
	-
	-

	15
	ACLR 1
	[45]
	-
	-
	-
	-
	[45]
	-

	
	ACLR 2
	[45]
	-
	-
	-
	-
	[TBD]
	-

	20
	ACLR 1
	[45]
	-
	-
	-
	-
	-
	[45]

	
	ACLR 2
	[45]
	-
	-
	-
	-
	-
	[TBD]

	NOTES:
1 Measured with a 3.84 MHz bandwidth RRC filter with roll-off factor =0.22 centered on the adjacent  channel.


2 Measured with a rectangular filter with a bandwidth equal to the transmission bandwidth configuration NRB ∙ 180 kHz centered on the 1st or 2nd adjacent  channel


Table 6.6.2.3-2: Working assumption for BS ACLR for adjacent E-UTRA carriers (unpaired spectrum assuming synchronized operation)
	E-UTRA

Channel BW (MHz) 2
	ACLR limit for 1st and 2nd Adjacent channel relative to assigned channel frequency [dB]

	
	
	UTRA1
7.68 Mcps
	UTRA1
3.84 Mcps
	UTRA1
1.28 Mcps
	E-UTRA2
1.6 MHz
	E-UTRA2 3.2 MHz
	E-UTRA25 MHz
	E-UTRA2
10 MHz
	E-UTRA2
15 MHz
	 E-UTRA2
20 MHz

	1.6
	ACLR1
	- 3
	- 3
	[45]
	[45]
	
	-
	-
	-
	-

	
	ACLR2
	
	
	
	[TBD]
	
	-
	-
	-
	-

	3.2
	ACLR1
	- 3
	- 3
	[45]
	
	[45]
	
	
	
	

	
	ACLR2
	
	
	
	
	[TBD]
	
	
	
	

	5
	ACLR1
	[45]
	[45]
	[TBD]
	-
	
	[45]
	-
	-
	-

	
	ACLR2
	
	
	
	-
	
	[TBD]
	-
	-
	-

	10
	ACLR1
	[45]
	[45]
	[TBD]
	-
	
	-
	[45]
	-
	-

	
	ACLR2
	
	
	
	-
	
	-
	[TBD]
	-
	-

	15
	ACLR1
	[45]
	[45]
	[TBD]
	-
	
	-
	-
	[45]
	-

	
	ACLR2
	
	
	
	-
	
	-
	-
	[TBD]
	-

	20
	ACLR1
	[45]
	[45]
	[TBD]
	-
	
	-
	-
	-
	[45]

	
	ACLR2
	
	
	
	-
	
	-
	-
	-
	[TBD]

	NOTES:
1 Measured with a 7.68 MHz, 3.84 MHz or 1.28 MHz bandwidth RRC filter respectively, with roll-off factor =0.22 centered on the adjacent  channel.


2 Measured with a rectangular filter with a bandwidth equal to the transmission bandwidth configuration NRB ∙ 180 kHz centered on the 1st or 2nd adjacent  channel


3 Operation in adjacent channels not possible with synchronized operation in unpaired spectrum due to different time slot structures.


The ACLR2 for the UTRA is for further study. It was revealed in [28] and [29] that the second adjacent channel interference contributes only little to overall ACIR because ACLR/ACS in the second adjacent channel is significantly higher than the UTRA UE ACS1.

It was pointed out in [14] that an E-UTRA BSs must not cause larger interference (in terms of absolute power) to the co-existing UTRA system than the one allowed in the current 3GPP requirements, irrespective of its channel bandwidth.

The measurement filter for the transmitted E-UTRA carrier and the adjacent E-UTRA carrier is a rectangular filter with a bandwidth equal to the transmission bandwidth configuration NRB ∙ 180 kHz. For ACLR/UTRA, the power of the adjacent carrier is measured using an RRC filter with roll-off factor =0.22.
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the [TBD] filtered mean power centered on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.

6.6.3
Spurious emissions
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