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1 Introduction
In RAN4, the discussion on LTE ACS and blocking has been initiated. There is still no consensus neither on how such requirements should be formulated nor the levels.
This paper outlines a proposal on definition and levels as a basis for a way forward on LTE receiver capabilities.

2 Discussion
Due to support for flexible BW for LTE and possible co-existence with LTE or other existing radio access technologies, not only the LTE aspects but also the legacy requirements should be considered for LTE. 
At the same time due to possible excessive test matrix, requirements should be carefully chosen ensuring that the critical capabilities of LTE receiver are captured.
Some aspects of UTRA requirements that can be re-used by LTE are summarized as following:

The sensitivity degradation due to ACS/Blocking is set to 6 dB for UTRA which should be adopted by LTE.

The in-band blocking requirements for UTRA extends 20 MHz outside the receive band which also can be adopted by LTE.

The ACS and blocking requirements are based BER measurements which should also be used for LTE.

Thus considering the legacy requirements and the need to capture other LTE related aspects we would propose the following set of requirements:

· Narrowband interferer where the interferer is defined as LTE modulated with BW of 1 RB. The interferer level of -47 dBm can be chosen as UTRA. Such definition for narrowband blocking would cover the co-existence with GSM and also LTE when uncoordinated low bit-rate LTE user. The offset for the narrowband interferer should be (BW/2 + 0.4) MHz .. (BW/2 + 5 MHz) covering the first 5 MHz adjacent to LTE receiver. 
· 5 MHz LTE modulated interferer at the offset of (BW/2+ 2.5) MHz where the UMTS aspects as well as LTE user transmitting with higher BW is covered. The interferer level for such requirements can be set to –46 dBm (24 dBm -70 dB MCL).
· For frequency offsets above 5 MHz, the 5 MHz LTE modulated interferer case can be extended over the whole receiver BW extended by 20 MHz as UTRA. The interferer level of -40 dBm can also be adopted from UTRA ensuring blocking capabilities sufficient both for LTE and UTRA. This also covers the LTE UE class of 30 dBm (30 – 70 dB MCL=-40 dBm)
· For frequencies outside the band extended by 20 MHz, the CW requirements from UMTS should be appropriate even for LTE.

For all sets of requirements above the sensitivity degradation shall be limited to 6 dB. Summarizing the proposal, there should be narrow band and 5 MHz LTE modulated interferer for the adjacent 5 MHz and for all other frequencies within the LTE band extended by 20 MHz. For other frequencies outside the LTE band extended by 20 MHz, the CW interferer should apply.

Thus, for narrow band interferer, the following requirements can apply

	E-UTRA

Assigned BW (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering RB centre frequency offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	5
	[REFSENS + [6]dB]
	[-47]
	[0.4].. [5]
	1 RB E-UTRA modulated

	10
	[REFSENS + [6]dB]
	[-47]
	[0.4].. [5]
	1 RB E-UTRA modulated

	15
	[REFSENS + [6]dB]
	[-47]
	[0.4].. [5]
	1 RB E-UTRA modulated

	20
	[REFSENS + [6]dB]
	[-47]
	[0.4].. [5]
	1 RB E-UTRA modulated *


For 5 MHz LTE modulated interferer at adjacent frequency, the following requirements can apply:

	E-UTRA

Assigned BW (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal centre frequency offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	5
	[REFSENS + [6]dB]
	[-46]
	[2.5]
	 5MHz E-UTRA modulated

	10
	[REFSENS + [6]dB]
	[-46]
	[2.5]
	5MHz E-UTRA modulated

	15
	[REFSENS + [6]dB]
	[-46]
	[2.5]
	5MHz E-UTRA modulated

	20
	[REFSENS + [6]dB]
	[-46]
	[2.5]
	5MHz E-UTRA modulated *


For LTE receive band extended by 20 MHz except for the adjacent 5 MHz, the following requirements can apply.
	E-UTRA

Assigned BW (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal minimum offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	5
	[REFSENS + [6]dB]
	[-40]
	[7.5]..[x -2.5]
	5MHz E-UTRA modulated

	10
	[REFSENS + [6]dB]
	[-40]
	[7.5]..[x -2.5]
	5MHz E-UTRA modulated

	15
	[REFSENS + [6]dB]
	[-40]
	[7.5]..[x -2.5]
	5MHz E-UTRA modulated

	20
	[REFSENS + [6]dB]
	[-40]
	[7.5]..[x -2.5]
	5MHz E-UTRA modulated

	Where x is the edge of the receive band extended by 20 MHz.


The requirements for LTE bandwidths below 5 MHz need further investigation.
To ensure that the ACS/blocking requirements capture the receiver capabilities, we also propose to define a measurement channel (service) covering 25 RB for LTE BW equal or larger than 5 MHz. E.g. for a 20 MHz LTE BW, this would mean that the requirements should apply and tests should be performed on 4 services simultaneously instead of having a reference measurement channels with full allocation of RB over 20 MHz. This reduces the risk that a LTE receiver that passes the tests with a reference measurement channel with full RB allocation but several RBs can be severely interfered. 
We also propose to use BER/BLER criterion for receiver tests such as ACS/Blocking or receiver inter-modulation as used in UTRA. BER/BLER measurement with allowed degradation would be similar to throughput criteria as long as the throughput levels are kept the same. This enable straight forward calculation on the interferer impact on the noise floor, thus in this case, there is no obvious benefit changing the criteria from BER/BLER to throughput.
If by throughput is allowed to be changed once the interferer is applied, the impact on the noise floor can not be calculated unless the receivers characteristics in terms of demodulation performance is fully known and therefore only complicating the pure radio tests without adding any benefits.

3 Conclusions
In this paper we propose a way forward for defining the LTE ACS and blocking requirements. We propose to adopt several aspects from UTRA and add additional necessary parts covering the LTE receiver capabilities. 









