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1.  Introduction

In last RAN plenary meeting, SI for LTE DL 4 RX antenna ports has been finished. WI for LTE DL 4 RX antenna ports has been approved. [1] One of the objectives of this WI is to specify RF requirements in sub-clauses 7.1 to 7.10 of 36.101 applicable to 4 RX antenna ports. In this contribution, a detailed discussion has been carried out. 
2.  Discussion

7.1 General

For UEs with more than one receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used.

7.3 Reference sensitivity power level
REFSENS of 4 antenna ports is discussed and proposed in [2].
7.4 Maximum input level
This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel. Since this defines as “per port”, and indeed maximum input level aims to test the receiver linearity, the requirement for maximum input level of 4 antenna ports shall be as in Table 7.4.1-2.

Table 7.4.1-2: Maximum input level for 4 antenna ports
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4
MHz 
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-252

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.

NOTE 2:
Reference measurement channel is Annex A.3.2: 64QAM, R=3/4 variant with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.


7.5 Adjacent Channel Selectivity (ACS)
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive an E-UTRA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s). This filtering ability will not vary with the number of antenna ports. Therefore, existing ACS requirements for 2 ports shall apply to 4 RX ports as in Table 7.5.1-1, with updated REFSENS of 4 ports as REFSENS referred in Table 7.5.1-2. Table 7.5.1-3 will be unchanged since it uses absolute power levels.  
Table 7.5.1-1: Adjacent channel selectivity

	
	
	Channel bandwidth

	Rx Parameter
	Units
	1.4
MHz 
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	ACS
	dB
	33.0
	33.0
	33.0
	33.0
	30
	27


7.6 Blocking characteristics
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. Due to the fact that the interference has absolute values as defined in section 7.6, and the interference would be the same to each one of the antenna ports, 4 RX receivers would not improve the blocking characteristics. Existing blocking characteristics requirements for 2 ports shall apply to 4 RX ports as in In-band blocking, Out-of-band blocking and Narrow band blocking, with existing REFSENS of 2 ports as REFSENS reference.
7.7 Spurious response

Spurious response is a measure of the receiver’s ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained. Therefore, spurious response shares the same approach with blocking characteristics. Existing spurious response requirements for 2 ports shall apply to 4 RX ports, with existing REFSENS of 2 ports as REFSENS reference.
7.8 Intermodulation characteristics

Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal. It shares the same principle as above blocking and spurious response requirements. Therefore, existing Intermodulation characteristics requirements for 2 ports shall apply to 4 RX ports, with existing REFSENS of 2 ports as REFSENS reference.
7.9 Spurious emission

Spurious emission is verified by using one antenna port at a time.  Therefore, no requirement needs to be updated regarding spurious emission.

7.10 Receiver image
Receiver image rejection is a measure of a receiver's ability to receive the E-UTRA signal on one component carrier while it is also configured to receive an adjacent aggregated carrier. Presently, UE capability with 4 RX antenna ports is restrained with single carrier, but no carrier aggregation. Therefore, Receiver image of 4 RX antenna ports is not applicable.
3.  Conclusion
In this contribution, a discussion on section 7.1 to 7.10 of 36.101 has been carried out. 
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