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1. Introduction
In RAN#78, the agreement on mandating 4Rx was reached as below [1]. 
· For NR Bands n7, n38, n41, n77, n78, and n79 the UE shall be equipped with 4Rx ports as a baseline.
In RAN#79, we proposed mandating support of DL 4-layer MIMO for specific bands in [2]. Since some clarifications were needed due to limited online discussion time, this contribution will focus on requirements of supporting DL 4-layer MIMO and necessary clarifications.  
2. Discussion
From the network perspective, receiving antenna ports and DL MIMO-layer are very important features for UE. It is beneficial to DL coverage by using more Rx ports at UE side with receiving diversity. And DL MIMO-layer is a direct method of improving spectrum utilization and peak data rate of single user. 
It was agreed that the UE shall be equipped with 4Rx ports as a baseline for NR Bands n7, n38, n41, n77, n78, and n79. In the last RAN4 meeting, DL MIMO-layer was classified into baseband related feature and left for RAN1 further decision during NR UE features discussion. For UE feature list discussion in RAN1, there was no agreement on mandatory or optional for the feature group of DL MIMO layers. 
It is prerequisite to have 4Rx to support DL 4-layer for a NR UE. And support of DL 4-layer MIMO can improve the peak data rate. If a UE support 4Rx ports, it means that the UE is equipped with at least 4 RF chains and the RF hardware to support DL 4-layer MIMO is ready. The baseband capability of calculation and processing will not be the constraint since LTE can support 1.4Gbps DL category. 
· SA scenario

For single carrier operation mode, UE shall support DL 4-layer MIMO for NR Bands n7, n38, n41, n77, n78, and n79. For CA operation, more than one CC will be used to transmit PDSCH and UE may not support DL 4-layer MIMO simultaneously for 2 CC or more. 

Proposal 1: For single carrier operation mode in SA scenario, UE mandate support of DL 4-layer MIMO on the bands, where the UE shall be equipped with 4Rx ports as a baseline
· NR Bands n7, n38, n41, n77, n78, and n79
· Applicability to other NR bands is FFS according to the progress for 4Rx in future
· For CA operation mode, FFS UE mandate support of simultaneous DL 4-layer MIMO on more than one carrier
· NSA scenario 
Although in NSA scenario dual connectivity mode can use more than one CC, LTE carrier bandwidth is much smaller than NR, e.g. 20MHz compared with 100MHz. LTE carrier requires much less baseband processing resources than NR carrier. Furthermore, in NSA scenario, control plane is transmitted on LTE carrier and data transmission can be configured mainly on NR carrier. For this case, NR carrier can still be configured with DL 4-layer MIMO for a UE.
Proposal 2: For NSA scenario, UE mandate support of DL 4-layer MIMO on the NR bands, where the UE shall be equipped with 4Rx ports as a baseline

· NR Bands n7, n38, n41, n77, n78, and n79
· For a single UE in EN-DC mode, UE can be configured in DL 4-layer MIMO transmission on one NR carrier at least for 2-layer transmission on one LTE carrier

Proposal 3: It can be further discussed for other UE types (mMTC, URLLC UE types).
3. Conclusion

In this contribution, we discuss UE feature of DL PDSCH MIMO layer. The following proposals can be summarized.
Proposal 1: For single carrier operation mode in SA scenario, UE mandate support of DL 4-layer MIMO on the bands, where the UE shall be equipped with 4Rx ports as a baseline
· NR Bands n7, n38, n41, n77, n78, and n79
· Applicability to other NR bands is FFS according to the progress for 4Rx in future
· For CA operation mode, FFS UE mandate support of simultaneous DL 4-layer MIMO on more than one carrier
Proposal 2: For NSA scenario, UE mandate support of DL 4-layer MIMO on the NR bands, where the UE shall be equipped with 4Rx ports as a baseline

· NR Bands n7, n38, n41, n77, n78, and n79
· For a single UE in EN-DC mode, UE can be configured in DL 4-layer MIMO transmission on one NR carrier at least for 2-layer transmission on one LTE carrier

Proposal 3: It can be further discussed for other UE types (mMTC, URLLC UE types).
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