
3GPP TSG-RAN WG4 Meeting #74
R4-150985
Athens, Greece, 9 – 13 Feb, 2015
Agenda item:
9.2.1
Source:
Intel Corporation
Title:
On the scope and objectives of UE RF requirements
Document for:
Discussion
1.  Introduction

In last RAN plenary meeting, SI for LTE DL 4 RX antenna ports has been approved. [1] One of the objectives of this SI is to identify the scope and objectives of UE RF requirements for 4 RX antenna ports (AP). In this contribution, a detailed discussion has been carried out. 
2.  Discussion

2.1 Background
Multiple antennas for transmission and reception are used for improving cell throughput. Presently, UE RF performance requirements are defined inclusively with multi-antenna assumption. Specifically, the requirements in Section 7 in TS36.101 assume that the receiver is equipped with two RX ports as a baseline. In some of the RF performance requirements, there have not been described clearly for the cases with UE RX antenna equipped beyond two antenna ports. It is helpful if the UE RF requirements could be reviewed in regards to newly approved SI of LTE DL 4 RX antenna ports. Accordingly, one of the goals is to identify the necessity of certain RF requirements through this study item. In this contribution, complete UE RF specification is discussed from the perspective of DL 4 RX antenna ports in following sections. 
2.2 UE RF TX requirements
Since adding RX antenna ports should not introduce any change on transmitter, UE RF transmitter characteristics should not have any change. Therefore, UE RF TX requirements do not require any study or any specification in regards to 4 RX antenna ports. UE RF TX requirements shall be exempt from the study of 4 RX antenna ports.
2.3 UE RF RX requirements
All below discussion is following Section 7-Receiver characteristics in TS36.101.
7.3. Reference sensitivity: The reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports for all UE categories except category 0, or to the single antenna port for UE category 0, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel. When a UE is equipped with four antenna ports, additional two diversity receivers would be able to improve the receiver sensitivity, assuming REFSENS signal will apply to four of the UE antenna ports simultaneously. Therefore, reference sensitivity needs to be studied for 4 RX antenna ports.
7.4 Maximum input level: It 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. This specification is designed for testing the linearity of each receiver on the high-power end and is conducted on each antenna port under existing requirement. It is independent from the number of the antenna ports. Therefore, maximum input level shall be exempt from the study of 4 RX antenna ports. 
7.5 Adjacent Channel Selectivity (ACS):  ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).  ACS measures a receiver’s capability of filtering adjacent channel interference.  Thus, the interference levels are a set of values with certain ratios to REFSENS. ACS is not affected by the number of antenna ports. Existing 2 antenna ports ACS specification fully covers UE performance with multiple antenna ports equipment. Therefore, ACS shall be exempt from the study of 4 RX antenna ports. 

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 adjacent channels. It is a similar case to ACS in the sense that it measures certain “blocking” ability of a receiver by presenting interfering signals with the power level relative to REFSENS. Therefore, blocking characteristics shall be exempt from the study of 4 RX antenna ports. 

7.7 Spurious response: This specification shares the same nature as ACS and blocking characteristics mentioned above. Therefore, spurious response shall be exempt from the study of 4 RX antenna ports. 

7.8 Intermodulation characteristics: This specification shares the same nature as ACS and blocking characteristics mentioned above. Therefore, intermodulation characteristics shall be exempt from the study of 4 RX antenna ports. 

7.9 Spurious emission: This specification is defined and verified on single RX antenna port. Therefore, spurious emission shall be exempt from study of 4 RX antenna ports. 
7.10 Receiver image: it only applies to CA. Therefore, receiver image shall be exempt from study of 4 RX antenna ports.
3.  Conclusion
In this contribution, a detailed discussion on UE RF requirements for 4RX antenna ports has been laid out. The conclusions are summarized below:
1. Reference sensitivity needs to be studied for 4 RX antenna ports.
2. Maximum input level, spurious emission, ACS, blocking characteristics, spurious response, intermodulation characteristics and receiver image shall be exempt from study of 4 RX antenna ports. 
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