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1
Introduction
At RAN4 Ad-hoc 2010-02, unwanted emission requirements, such as SEM, ACLR and spurious emissions, for LTE-A were discussed [1]. This contribution discusses basic ideas on SEM, ACLR and spurious emission in order to elaborate the unwanted emission requirements for LTE-A.
2
Discussion
2.1. Handling of Number of Transmission Antenna ports for SEM, ACLR and Spurious emissions
In most regions or countries, co-existence studies have been conducted based on the current transmitter requirements such as OOB emissions and spurious emissions. In such studies, the relationship between the number of transmission antenna ports and each requirement such as SEM, ACLR and spurious emissions has not been clarified so far, because the number of transmission antenna ports would basically be one for UTRA and E-UTRA. In LTE-A, however, the number of transmission antenna ports would be equal to or larger than two due to UL MIMO and/or carrier aggregation (CA), and hence it should be clarified how the number of transmission antenna ports should be handled for the unwanted emission requirements.

One example for spurious emission requirements is discussed below. In this example, UE has two transmission antenna ports. It can be seen that there are three options in the followings.

· Option 1: The current requirements are applied to measurement values of each transmission antenna port. 
· There is a risk that the total interference power per UE would be over the power which is presumed by the current requirements. In other words, this would mean that the number of the UEs should be double counted in the co-existence studies. As a result, the absolute interference power from the UEs would increase. It is noted that as the number of transmission antenna ports increase, the total interference power would also increase.
· Option 2: The current requirements are applied to the total of each transmission antenna port measurement value.
· From a co-existence point of view, this would make sense because the absolute interference power would be the same as one transmission antenna port case.
· Option 3: “The current requirements – 10*log_(the number of transmission antenna ports)” are applied to measurement values of each transmission antenna port

· This option would also make sense from a co-existence point of view, but the flexibility of UE implementation would be lost because UE need to meet tighter requirements per transmission antenna port.
Considering both co-existence and UE implementation perspectives, it would be reasonable to adopt option 2. 
Proposal 1: SEM, ACLR and spurious emission requirements should be applied to the total of each transmission antenna port measurement value.
It should be noted that from an UE implementation perspective, the current MPR in 36.101 would need to be re-evaluated with the state of the art technology to adopt the above proposal, since it seems highly challenging to meet the requirements for some cases without additional power reduction. 
Proposal 2: MPR/A-MPR should be re-evaluated in case of multi transmission antenna port scenarios, if necessary.
2.2. SEM
So far, 40MHz SEM has been proposed by extrapolating the current Rel-8 20 MHz SEM by “stretching” the transition boundaries according to the extended bandwidth [2, 3]. In a sense, this proposal would make sense as a stating point of co-existence studies when we introduce new operating bands. However, for some of the existing operating bands, which have a possibility to operate intra-band contiguous CA, such as Band 1, this extrapolating SEM could not be applied to their co-existence scenarios with LTE, UMTS and other radio systems, since the interference from the UEs into the adjacent LTE, UMTS or other victim radio systems would highly increase. Therefore, it should be a baseline to keep the current 20 MHz SEM for LTE as much as possible.
Proposal 3: It should be a baseline to keep the current 20 MHz SEM for LTE as much as possible for 40 MHz channel bandwidth SEM.
Regarding the boundary between the OOB emission domain and the spurious emission domain, it would be natural to follow the current LTE specification [3, 4]. Thus, 45 MHz from the edges of the channel bandwidth would be defined for 40 MHz channel bandwidth. In this case, we need to newly specify SEM requirements between 25 MHz and 45 MHz from the edges of the channel bandwidth. Fortunately, following the past co-existence study, it is evident that the SEM of the remaining ΔfOOB should be the same as that of general spurious emission requirement of -30 dBm/MHz. The proposed general SEM requirements for 40 MHz channel bandwidth are summarized in Table 1.
Table 1: 40 MHz General SEM
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 [MHz]
	Emission Limit [dBm]

for 20MHz LTE
	Emission Limit [dBm] (proposed)

for 40MHz LTE-A
	Measurement Bandwidth

	± 0-1
	-21
	-24
	30 kHz

	± 1-2.5
	-10
	-10
	1 MHz

	± 2.5-5
	-10
	-10
	1 MHz

	± 5-20
	-13
	-13
	1 MHz

	± 20-25
	-25
	-25
	1 MHz

	± 25-40
	-
	-30
	1 MHz

	± 40-45
	-
	-30
	1 MHz


2.3. ACLR
The co-existence studies for LTE-A, which have been conducted for the resent RAN4 meetings, indicate that the degradation of system performance caused by LTE-A would be comparable to that caused by LTE [4]. Therefore, it would make sense that the concepts of the current LTE requirements should also be applied to LTE-A. It is noted that ACLR is defined by relative interference power, and therefore it would not be affected by the number of transmission antenna ports. The proposed ACLR requirements are summarized in Table 2 and 3.
Proposal 4: The concepts of the current LTE requirements should be applied to LTE-A for ACLR.
It is also noted that the measurement bandwidth is FFS in our proposal, because we need to wait for the conclusions on LTE-A channel arrangements.

Table 2:  General requirements for E-UTRAACLR
	
	Channel bandwidth / E-UTRAACLR1   / measurement bandwidth

	
	(REF) 20 MHz
	40 MHz

	E-UTRAACLR1
	30 dB
	30 dB

	E-UTRA channel Measurement bandwidth
	18 MHz
	TBD

	Adjacent channel centre frequency offset (in MHz)
	+20

/

-20
	+40

/

-40


Table 3: Requirements for UTRAACLR1/2
	
	Channel bandwidth  / UTRAACLR1/2   / measurement bandwidth

	
	(REF) 20 MHz
	40 MHz

	UTRAACLR1
	33 dB
	33 dB

	Adjacent channel centre frequency offset (in MHz)
	+10+BWUTRA/2
/

-10-BWUTRA/2
	+20+BWUTRA/2
/

-20-BWUTRA/2

	UTRAACLR2
	36 dB
	36 dB

	Adjacent channel centre frequency offset (in MHz)
	+10+3*BWUTRA/2
/

-10-3*BWUTRA/2
	+20+3*BWUTRA/2
/

-20-3*BWUTRA/2

	E-UTRA  channel Measurement bandwidth
	18 MHz
	TBD

	UTRA 5MHz channel Measurement bandwidth*
	3.84 MHz
	3.84 MHz


2.4. Spurious emissions
In general, spurious emission requirements (general spurious emissions, spurious emission band UE co-existence and additional spurious emissions) are defined based on co-existence with other systems, and therefore spurious emission requirements could not be changed. That is why we have been specifying MPR/A-MPR requirements so that we could keep the spurious emission requirements and achieve reasonably low UE complexities at the same time. The same approach could be also applied to LTE-A. Furthermore, as mentioned in Section 2.1, each requirement should be applied to the total measurement values for the tested UE, regardless of any factors, such as the number of antenna ports, the number of component carriers and the total channel bandwidth and so on.

Proposal 5: Spurious emission requirements for LTE should be applied to LTE-A, regardless of any factors, such as the number of antenna ports, the number of component carriers and the total channel bandwidth.
3
Conclusions
In this contribution, we propose basic ideas on SEM, ACLA and spurious emissions. Our proposals are summarized below:
Proposal 1: SEM, ACLR and spurious emission requirements should be applied to the total of each transmission antenna port measurement values.

Proposal 2: MPR/A-MPR should be re-evaluated in case of multi transmission antenna port scenarios, if necessary.
Proposal 3: It should be a baseline to keep the current 20 MHz SEM for LTE as much as possible for 40 MHz channel bandwidth SEM.
Proposal 4: The concepts of the current LTE requirements should be applied to LTE-A for ACLR.
Proposal 5: Spurious emission requirements for LTE should be applied to LTE-A, regardless of any factors, such as the number of antenna ports, the number of component carriers and the total channel bandwidth.
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