[bookmark: OLE_LINK3][bookmark: _Ref133120545]3GPP TSG RAN #94-e	RP-213121
e-Meeting, December 6th – 17th, 2021
Source:	Sharp
Title:	Views on Rel-18 UL MIMO
Agenda Item:	8A.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
Background
The topic of MIMO evolution for Downlink and Uplink was set as one of the email threads as a candidate of Rel-18 work items based on the guidance after RAN#93-e, and the email discussion was conducted during October 20th to 29th. The moderator’s summary and the draft WID were prepared as RP-212661 and RP-212701, respectively. In this contribution, we show our views on uplink MIMO evolution in Rel-18.
Discussion
In the current proposed WID, the following objectives for the UL MIMO enhancements are captured:
	2. Enhancements on UL MIMO:
· Study, and if justified, specify at least UL DMRS, SRS to enable 6 and 8 Tx UL operation to support [up to 4 layers per UE] in the UL targeting CPE/ FWA/vehicle/Industrial devices
· Study, and if needed, specify features to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability
· Study, and if justified, specify panel-specific[/beam-specific] timing/power control for UL multi-TRP/panel scenario
· Study, and if justified, specify frequency-selective precoding targeting devices with equal or more than 4 Tx
· Study, and if justified, specify 2 CW for equal or more than 2 layers in uplink 




1.1. The number of layers per UE
As discussed in the email discussion, one of the discussion points are whether more than 4 layers are supported or not. In our view, handheld devices like smartphones may not be required to implement more than 4 layers. However, non-handheld devices such as CPE, FWA, and vehicle can implement more than 4 antenna ports compared to handheld devices. In addition, the current NR specifications support up to 8 layers in the DL and up to 4 layers in the UL. This means the UL performance is limited and may be congested. Therefore, more than 4 layers should be supported because higher throughput may be required for CPE/ FWA/vehicle/Industrial devices, and it should not be limited to up to 4 layers. 

Proposal 1: More than 4 layers per UE should be studied for CPE/ FWA/vehicle/Industrial devices

1.2. multi-panel UL transmission
In our view, simultaneous multi-panel UL transmission is one of the important enhancements to achieve higher throughput, and panel-specific timing/power control are also specified
Proposal 2: simultaneous multi-panel UL transmission should be specified
Proposal 3: panel-specific timing/power control should be specified

1.3. Others
We are supportive of the study of frequency selective precoding targeting more than 4 Tx and we are also supportive of more than 2 CW. 

Conclusion
In this contribution, we have the following proposals:
Proposal 1: More than 4 layers per UE should be studied for CPE/ FWA/vehicle/Industrial devices
Proposal 2: simultaneous multi-panel UL transmission should be specified
Proposal 3: panel-specific timing/power control should be specified
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