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Background and discussion

As stated in section 6.6.2.3.1 of TR36.804 [1], 

- 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.

However, the current working assumption for working assumptions for ACLR1 does not meet the above requirements, i.e. the adjacent channel interference power in E-UTRA case would be larger than in UTRA case, assuming the transmission power per 5 MHz in E-UTRA would be the same as UTRA (See Figure 1 below).
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Figure 1: Interference power in terms of absolute power due to ACLR1 (E-UTRA -> UTRA)
When we consider a 4-carrier UTRA BS and the maximum transmission power of 43 dBm per carrier, the adjacent channel interference (ACI) corresponding to ACLR1 becomes -2 dBm (= 43-45), because ACLR requirement shall apply whatever type of transmitter considered (single carrier or multi-carrier). On the other hand, when we consider a 20MHz Channel BW for E-UTRA BS and a maximum transmission power of 49 dBm, the ACI becomes +4 dBm (= 49-45). This indicates that absolute interference level in E-UTRA is larger than in UTRA by 6 dB.
This discrepancy discussed above also happens when we compare a 4-carrier 5MHz Channel BW E-UTRA BS with 43 dBm maximum transmission power and a 1-carrier 20MHz Channel BW E-UTRA BS with 49 dBm. Since the ACI in the latter becomes larger than in the former considering current ACLR assumption, the latter BS needs to tighten ACLR requirements than the former BS.
As E-UTRA Channel BW expands from 5 MHz to 10 MHz, the ACLR1 requirements for the UTRA should be tightened by 3 dB in order to maintain the same interference as in the current 3GPP requirements, in which it is assumed that the transmission power per Hz should be constant among the two channel BW options. The ACLR1 for 15 MHz and 20 MHz Channel BW options is set to the same as that for 10 MHz. The reason of this proposal is explained in the following.
As discussed in R4-070337, ACIR is always dominated by the weakest requirement of ACLR/ACS (UE ACS in this case). That is why BS ACLR2 (E-UTRA -> UTRA) was relaxed by 5 dB (50 dB -> 45 dB). The effects of BS ACLR1 (E-UTRA -> UTRA) for 20 MHz Channel BW option is presented below:

· E-UTRA(20MHz) -> UTRA ACLR1 = 48 dB: 
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· E-UTRA(20MHz) -> UTRA ACLR1 = 51 dB: 
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The ACI increase of 3 dB contributes only overall ACIR of 0.25dB because ACLR is significantly higher than the UTRA UE ACS1. And the much tight ACLR leads to BS complexity.
Proposal
It is proposed that the attached text proposal is included in the latest version of TR 36.804.
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Attachment: Text proposal for TR36.804 (V0.8.0)
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]
	[45]
	-
	-
	-
	-
	-

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

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

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

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

	10
	ACLR 1
	[48]
	-
	-
	-
	[45]
	-
	-

	
	ACLR 2
	[48]
	-
	-
	-
	[45]
	-
	-

	15
	ACLR 1
	[48]
	-
	-
	-
	-
	[45]
	-

	
	ACLR 2
	[48]
	-
	-
	-
	-
	[45]
	-

	20
	ACLR 1
	[48]
	-
	-
	-
	-
	-
	[45]

	
	ACLR 2
	[48]
	-
	-
	-
	-
	-
	[45]

	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
	
	
	[45]
	[45]
	
	-
	-
	-
	-

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

	
	ACLR2
	
	
	[45]
	
	[45]
	
	
	
	

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

	
	ACLR2
	[45]
	[45]
	[45]
	-
	
	[45]
	-
	-
	-

	10
	ACLR1
	[48]
	[48]
	[48]
	-
	
	-
	[45]
	-
	-

	
	ACLR2
	[48]
	[48]
	[48]
	-
	
	-
	[45]
	-
	-

	15
	ACLR1
	[48]
	[48]
	[48]
	-
	
	-
	-
	[45]
	-

	
	ACLR2
	[48]
	[48]
	[48]
	-
	
	-
	-
	[45]
	-

	20
	ACLR1
	[48]
	[48]
	[48]
	-
	
	-
	-
	-
	[45]

	
	ACLR2
	[48]
	[48]
	[48]
	-
	
	-
	-
	-
	[45]

	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 set to be the same as ACLR1. 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.

As E-UTRA Channel BW expands from 5 MHz to 10 MHz, the ACLR1 requirements for the UTRA should be tightened by 3 dB in order to maintain the same interference as in the current 3GPP requirements, in which it is assumed that the transmission power per Hz should be constant among the two channel BW options. The ACLR1 for 15 MHz and 20 MHz Channel BW options is set to the same as that for 10 MHz. This interference increase contributes only little to overall ACIR because ACLR is significantly higher than the UTRA UE ACS1. And the much tight ACLR leads to BS complexity.

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 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.
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