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1. Introduction

This document aims to finalise an open issue regarding 4-layer DL MIMO mandate in the NR UE supporting EN-DC.
2. Discussion
2.1
Status of the discussion in 3PP

In RAN#78, a document [RP-172788] was agreed which mandated 4 Rx support by the UE for NR bands n7, n38, n41, n77, n78, and n79. 
In RAN#79 document [RP-180537], it was proposed to support 4-layer DL MIMO at least for single mode operation in those same bands. This has been agreed for single NR carrier standalone operation. However, for NR CA and EN-DC it is still undecided whether to mandate this or not.

RAN4 has been discussing this topic for a number of meetings now, with no conclusion. However, given that it is in the interests of all 3GPP members that their new technology actually takes off and provides benefit for consumers, we strongly believe that this issues should be taken seriously by 3GPP, and that a clear baseline of 4-layer DL MIMO should be agreed in relevant configurations for initial deployments.
2.2
Practical configuration consideration for EN-DC

For LTE, 4 Rx is fully optional in all frequency bands. The most basic and probably most likely configuration for EN-DC in the UE is:

· single NR CC within a frequency band A (with 4 Rx supported), with no LTE being operated by the UE in that same band, with UE required to support 100MHz Rx channel bandwidth.
· LTE operation in one or more “other” bands (with minimum 2 Rx support required in each band)
The main practical complexity aspect caused by 4-layer DL MIMO for a UE operating above type of configuration is the total amount of physical layer processing that the UE is required to perform across LTE and NR bands. Therefore, it seems clear to Vodafone that there is some room to define 4-layer DL MIMO support in a way that takes this into account. For example, if we took 100MHz aggregated bandwidth with 4 layers as a reference processing (e.g. 4 x 100 = 400MHz worth of equivalent single layer processing), if the UE is instead operating 90MHz NR with 4 layers (360MHz equivalent), then clearly it could operate 20MHz LTE with 2 layers (40MHz equivalent), as 360 + 40 = 400. This is just an example, but shows that if 3GPP really wants to take NR performance seriously, then there are some obvious ways in which improved baseline performance could be mandated without actually requiring any more complexity in the device. 

In the same way that 3GPP has decided to take requests from car OEMs seriously regarding their concerns regarding antenna configurations in the UE, we believe that it should take requests from incumbent operators - who have spent vast sums of money helping to build the cellular ecosystem - seriously.
3. Proposal

It is proposed to mandate 4-layer DL MIMO for NR in the bands n7, n38, n41, n77, n78, and n79 also for the EN-DC configuration for all devices where 4 Rx are also required to be supported, but define a maximum aggregate equivalent bandwidth as the baseline for whether 4 MIMO layers is required for NR. The maximum equivalent aggregate bandwidth shall not be less than 400MHz.


