Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #74
R4-150409
Athens, Greece, 9th to 13th, February 2015
Agenda item:
9.2.1
Source: 
NTT DOCOMO, INC.
Title: 
RF requirements on 4 Rx antenna ports
Document for:
Discussion
1. Introduction
In the RAN#67 meeting, the SI for LTE DL 4 Rx antenna ports was approved [1]. The main objectives are follows.

· Identify the scope and objectives of UE RF requirements for 4 Rx AP

· Identify the scope and objectives of RRM core requirements for 4 Rx AP

· Identify the scope and objectives of RRM performance requirements for 4 Rx AP

· Identify the scope and objectives of UE performance requirements for 4 Rx AP

· UE demodulation requirements and

· CSI requirements

In this contribution, we identify the scope and objectives of UE RF requirements for 4 Rx AP for the future WI.
2. Discussion
· REFSENS

This requirement verifies the UE's ability to receive data under conditions of low signal level. In theory, the recombined signal from 4 Rx can get 3dB higher SNR than 2 Rx case since the wanted signals are correlated whereas the noise is uncorrelated. Then, even if the required signal level for each antenna port is reduced by 3dB, the same throughput as 2 Rx will be achieved. In order to obtain wide applicable range of 4 Rx function, we propose to include this requirement as a scope of the WI and specify that in TS 36.101. Note that we would need to discuss how much REFSENS can be tightened taking into account other aspects (e.g. Tx noise) in the WI phase.

Proposal 1: REFSENS for 4 Rx should be included as a scope of the WI and finally specified in TS 36.101. 
· Maximum input level
This requirement verifies the UE's ability to receive data under conditions of high signal level. In the same principle as REFSENS, the recombined signal from 4 Rx can get 3dB higher SNDR than 2 Rx case. If we maintain the same requirement for 4 Rx, it would practically mean a relaxation compared to 2 Rx case. In order to obtain wide applicable range for 4 Rx, we propose to include this requirement as the scope of the WI and specified in TS 36.101.
Proposal 2: Maximum input level for 4 Rx should be included as a scope of the WI and finally specified in TS 36.101. 

· Adjacent Channel Selectivity (ACS)
This requirement verifies the UE's ability to receive data in the presence of an adjacent channel signal at a given frequency offset from the center frequency of the assigned channel. In this requirement, both the wanted signal and the interferer are relative values. Considering that the required SNR of 4 Rx for each antenna port is 3dB lower than 2 Rx, the wanted signal level can be decreased by 3dB. In order to obtain wide applicable range for 4 Rx, we propose to include this requirement as the scope of the WI and specified in TS 36.101.
Proposal 3: ACS for 4 Rx should be included as a scope of the WI and finally specified in TS 36.101. 

· Blocking characteristics, Spurious response, Intermodulation characteristics
These requirements verify the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer without a degradation of the performance of the receiver beyond a specified limit. Taking into account that the required SNR of 4 Rx for each antenna port is 3dB lower than 2 Rx, the wanted signal level would be decreased by 3dB as it is for ACS. On the other hand, in these requirements, the wanted signals are relative values whereas the interferers are absolute values. Thus, if we refer REFSENS which is tightened for 4 Rx, these requirements will be more stringent automatically. Then, we may not need to specify new requirements for 4 Rx.
We think, however, if we don’t have any requirements for 4 Rx in 36.101, it could be misinterpreted as the UE supporting 4 Rx does not need to be tested in 4 Rx mode, especially in RAN5. In order to avoid the misinterpretation, we would like to propose to discuss some appropriate descriptions for 36.101 in the WI phase.

Proposal 4: Blocking characteristics, Spurious response, Intermodulation characteristics for 4 Rx should be included as the scope of the WI and discussed on some descriptions for 36.101 in order to avoid misinterpretation that the UE supporting 4 Rx does not need to be tested in 4 Rx mode. 

For example, “For the UE which supports 4 Rx antenna ports, the minimum requirements in subclause 7.6 shall be met with the 4 Rx configurations.” could be a candidate. But the detail should be discussed in the WI phase.
· Spurious emission

This requirement verifies the power of emissions generated or amplified in a receiver that appear at the UE antenna connector. In this requirement, since both UL and DL are not allocated, we may not need to specify requirements for 4 Rx. We think, however, the same description in Proposal 4 should be discussed in the WI phase.
Proposal 5: Spurious emission for 4 Rx should be included as the scope of the WI and discussed on some descriptions for 36.101 in order to avoid misinterpretation that the UE supporting 4 Rx does not need to be tested in 4 Rx mode.
· Receiver image

This requirement verifies a receiver's ability to receive the signal on one component carrier while it is also configured to receive an adjacent aggregated carrier, so this is defined for CA only. On the other hand, 4 Rx requirement would be defined for each CC. Therefore, this requirement would not be needed for 4 Rx.
Proposal 6: Receiver image for 4 Rx is not included as the scope of the WI.
3. Conclusion
In this contribution, we proposed for the future WI for 4 Rx as follows.

Proposal 1: REFSENS for 4 Rx should be included as a scope of the WI and finally specified in TS 36.101. 

Proposal 2: Maximum input level for 4 Rx should be included as a scope of the WI and finally specified in TS 36.101. 

Proposal 3: ACS for 4 Rx should be included as a scope of the WI and finally specified in TS 36.101. 

Proposal 4: Blocking characteristics, Spurious response, Intermodulation characteristics for 4 Rx should be included as the scope of the WI and discussed on some descriptions for 36.101 in order to avoid misinterpretation that the UE supporting 4 Rx does not need to be tested in 4 Rx mode. 

Proposal 5: Spurious emission for 4 Rx should be included as the scope of the WI and discussed on some descriptions for 36.101 in order to avoid misinterpretation that the UE supporting 4 Rx does not need to be tested in 4 Rx mode.
Proposal 6: Receiver image for 4 Rx is not included as the scope of the WI.
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