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1 Introduction
The SI “Study on LTE DL 8 Rx antenna ports” was approved in RAN#76. One of the objectives is that identify the scope and objectives of UE RF requirements for 8 Rx. This contribution provides some consideration for that.
2 Discussion

The UE RF receiver specifications in section 7 of TS 36.101 are specified with both 2Rx and 4Rx assumption, if the antenna ports are increased to 8, some RF performance may be changed. In this contribution, we provide some viewpoints on the necessity of RF requirements amending for 8Rx UE.
In the SI “LTE DL 4 Rx antenna ports”, the similar discussions have already gone through. For 4Rx UE, the scope of UE requirements has a conclusion which is written as below [1]:

1. No changes anticipated for RF TX requirements

2. All RF RX requirements are in the scope of the work item

· specification of requirements in sub-clauses 7.1-7.10 of 36.101 applicable to 4RX

3. For each band the RF requirements are verified according to the number of RX ports supported by the UE
For 8Rx UE, it needs to have some analysis that whether all Rx requirements should be redefined. If we assume the 8Rx RF chains are identical with each other, the only difference we can take for consideration is on the FEM placement and PCB design. Since the extra front-ends will affect the entire noise figure compared with 4Rx UE, the RF requirement related to small signal should be considered more.
2.1 REFSENS
For the UE Rx requirements, we consider that REFSENS would be a fundamental Rx requirement which need to be specified for 8Rx. For 2Rx, reference sensitivity is defined as the minimum mean power level applied to both antenna ports which is also applied for 4Rx specification. Since 8Rx UE is used to improve the DL throughput as well as enhance the cell coverage[2], we think that the REFSENS of 8Rx can be also defined as the minimum mean power level applied for 8 antenna ports. 
Theoretically, 8Rx UE will have 3dB diversity gain than 4Rx gain. But according to the UE design consideration below, the gain will be lower than 3dB:

· According to the UE form factor and frequency, the antenna design may not satisfy the requirement of independence.
· 8Rx UE will lead to complexity on front-end design with loss, including the FEM placement and PCB layout, etc. 
Considering of issues above, the diversity gain could be discussed further in the WI.
Proposal 1: The REFSENS for 8Rx should be redefined and the specific requirements could be discussed further in the WI.
2.2 Other Rx requirements
The maximum input level is relatively large signal requirement compared to the noise figure which is affected by the FEM placement and PCB layout, so it basically can be the same with 4Rx.
The ACS requirement is a relative value that measures the ability to suppress the power of the adjacent channel, so it does not depend on the signal strength which needs no change.
For Blocking/Spurious response/Intermodulation which are all performance that related to the receiver’s linearity, they are defined based on the REFSENS value. Since the REFSENS needs to be redefined for 8Rx UE, the Blocking/Spurious response/Intermodulation will be changed. But actually, the linearity for each receiving path of the 8Rx has not been changed which means the 8Rx UE can handle the interference under 4Rx. Blocking /spurious response/Intermodulation performance can be tested under 4Rx and the specification need no change.
For Spurious emissions and receiver image, the linearity capability for each antenna port is the same, so there will not have any difference performance for 8Rx compared to 4Rx.

For the UE supporting 8Rx antenna, it is assumed UE can fall back to 4Rx and 2Rx. REFSENS could be improved and the coverage increase is one of the benefits of 8Rx. Other Rx requirements such as maximum input level, ACS, blocking, there’s no strong demand from the system level to improve much than 4Rx and 2Rx. Therefore, 8Rx feature RF requirements can mainly focus on REFSENS requirement, other Rx requirements can be verified by 4Rx or 2Rx mode.
Proposal 2: The following requirements for 8Rx UE are not redefined and tested.
· Maximum input level
· ACS
· Blocking
· Spurious response
· Intermodulation characteristics
· Spurious emission
· Receiver image

3 Conclusion
We did some analysis about the scope of the SI “Study on LTE DL 8 Rx antenna ports”, and the following proposals are given.
Proposal 1: The REFSENS for 8Rx should be redefined and the specific requirements could be discussed further in the WI.
Proposal 2: The following requirements for 8Rx UE are not redefined and tested.
· Maximum input level
· ACS
· Blocking
· Spurious response
· Intermodulation characteristics
· Spurious emission
· Receiver image
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Text Proposal

<Start of Text Proposal for TR 36.757>
5.1.2
WI scope and objectives
The objectives of the RF part are to define the RF requirements of 8Rx feature including operating bands and the REFSENS in the WI scope.
Only single carrier requirements are in the scope of 8Rx, no new Tx requirements are expected. For Rx requirements, only REFSENS is defined for 8Rx feature.
<End of Text Poposal>
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