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1 Introduction
Recently clear market needs are observed to further boost the downlink peak data rate to 1.2Gbps and 1.6Gbps, which requires support of 8 layers on a single carrier to increase the spectrum efficiency. To achieve that goal, utilization of 8 receiving antenna (8Rx) in downlink is a must. Correspondingly, the new UE DL category 18 and 19 were introduced in TS36.306 with square brackets.
Many benefits can be achieved by 8Rx UE. It can significantly improve the downlink throughput for a single user across the cell, and also enhance the coverage for the cell edge users. Considering that 256QAM and even higher order modulation scheme was and will be introduced, 8Rx would be one of the efficient and robust ways to make the use of them feasible in the practical operating SINR range. 
To study the performance benefits of 8Rx, a new study item “Study on LTE DL 8Rx antenna ports " was approved at RAN #76 and will be completed at RAN#78. In the study item, PCFICH/PDCCH and PDSCH demodulation performance with 8Rx were evaluated. And the UE RF, RRM and UE demodulation performance requirements were identified. The TR36.757 documents the evaluation results and the identified requirements. 
Based on the study item conclusions, we propose to start the work item to specify the identified requirements and the necessary mechanisms, if needed.
2 Output of SI
Technical report TR 36.757[1] presents the study results of the SI.
In Section 4, the PDSCH and PCFICH/PDCCH with 8Rx link level demodulation performance have been evaluated. The evaluation results are summarised in the following,
· For PDSCH demodulation performance with 8Rx for the transmission with rank lower than or equal to 4
· For TM2, 8Rx can achieve 2.05~3.8dB performance gain compared to 4Rx.

· For TM3, 8Rx can achieve 3.1~3.9dB performance gain compared to 4Rx.
· For PDSCH demodulation performance with 8Rx for the transmission with rank higher than 4
· In EPA5 channel model, 8Rx can achieve maximum 54.6% throughput gain with rank=7 compared to 4Rx with rank=4.
· For SDR test, the maximum TBS index which UE 100% decode rightly can be 22 for 64QAM and 29 for 256QAM. 
· PCFICH/PDCCH demodulation performance with 8Rx
· With the same CCE aggregation level for both 8Rx and 4Rx, 8Rx can achieve about 3dB performance gain compared to 4Rx with 4CCE aggregation level. 8Rx with 2CCE aggregation level has slight performance gain compared to 4Rx with 4CCE aggregation level.
In Section 5, the UE RF, RRM and UE demodulation performance requirements are identified. The corresponding requirements include 
· For UE RF requirements
· Define the single carrier RF requirements of 8Rx feature.
· No new Tx requirements are expected.

· Introduce the operating bands to support 8Rx antennas.

· Define reference sensitivity for the bands supporting 8Rx antennas.
· Channel model for downlink 8Rx antennas
· Specify the antenna configuration and MIMO channel correlation matrices for 8Rx antennas
· For UE RRM requirements

· No new RRM requirement shall be defined for 8Rx

· No new RLM requirement shall be defined for 8Rx 

· UE is only required to pass the legacy 2Rx or 4Rx RLM testing

· In performance part, testing applicability rule will be defined for enabling 8Rx UE to pass the legacy 2Rx or 4Rx RLM test cases.
· For UE demodulation requirements

· For the rank lower than or equal to 4, the test cases studied in SI are used to define requirements.

· For the rank higher than 4, define test cases for rank=5/6/7/8 for 8Rx.

· Define SDR test for 8Rx in WI.

· Define applicability rule of existing performance requirements for 8Rx capable UEs.
Based on those conclusions, it is recommended the work item should move forward. 
3 Objective of this WI
3.1 Objective of Core part WI
The work item has the following objectives for core requirements of downlink 8Rx antennas:
· 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.

3.2 Objective of Performance part WI
The work item has the following objectives for performance requirements of downlink 8Rx antennas:
· Channel model for downlink 8Rx antennas
· Specify the antenna configuration and MIMO channel correlation matrices for 8Rx antennas

· Specify testing applicability rule for enabling 8Rx UE to pass the legacy 2Rx or 4Rx RLM test cases.

· Specify the requirements for test cases of rank lower than or equal to 4 studied in SI.

· Specify the requirements for test cases for rank=5/6/7/8 for 8Rx.

· Specify SDR test for 8Rx in WI.

· Specify applicability rule of existing demodulation performance requirements for 8Rx capable UEs.
4  Conclusion
It is recommended the work item should move forward to comprehensively discuss and specify necessary requirements for LTE DL 8Rx antenna ports. Thus, we propose a new WI for this purpose in [2].
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