[bookmark: _Hlk492190689]3GPP TSG-RAN2 Meeting #106	R2-1906615
Reno, USA, 13 - 17 May 2019

	
Agenda Item:	11.11.4.4 Other
Source: 	Ericsson
Title:  	UE adaptation to maximum number of MIMO layers
Document for:	Discussion and Decision
Introduction
UE adaptation to maximum number of MIMO layers was not discussed during RAN2#105bis [1-6]. 
[bookmark: _Toc242573354]In this contribution the UE adaptation to maximum number of MIMO layers is discussed further.
Background
For the configuration of maximum number of MIMO layers RAN1 indicated in LS [7]:
New higher layer parameter is introduced on a per-BWP basis; and the UE expects that the configured value of this parameter shall the same for all configured BWPs in a CC for Rel-15
The RAN1 LS and MIMO configuration was further discussed in RAN2#104. It was noted that the UE may report different MIMO capability for different band combinations. RAN2 agreed to configure the maximum number of MIMO layers per serving cells (and not per BWP) for REL-15 in [8]. 
In REL-15 the UE indicates the maximum number of MIMO layers it supports in UE capability maxNumberMIMO-LayersPDSCH with value range {twoLayers, fourLayers, eightLayers}. For single CC standalone NR, it is mandatory to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. 
The UE conveys the MIMO related parameters specific for a certain band in IE MIMO-ParametersPerBand to convey its capabilities.
The UE signals the supported band combinations in supportedBandCombinationList (65536) and featureSetCombinations.
In the context of UE overheating the UE can indicate in UEAssistanceInformation message when it prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating on FR1/FR2.
Discussion
The REL-15 UE Assistance Information signalling is not suitable to dynamically adjust the maximum number of MIMO layers in the UE based on data activity:
Observation 1: The REL-15 UE Assistance Information signalling is not suitable to dynamically adjust the maximum number of MIMO layers in the UE based on data activity
It is more power consuming for the UE to operate with higher number of MIMO layers, due to the measurements, and the reporting. When there is no traffic there is no benefit to operate with a number of MIMO layer higher than 1. 
[bookmark: _GoBack]There is the option to reduce the maximum number of MIMO layers by having a maximum number of MIMO layers per BWP configured and switch BWP based on data activity. Unless switching between multiple level of MIMO layers is required, there is also the option to couple the maximum number of MIMO layers to the cDRX operation, e.g. during OnDuration the number of MIMO layers is one:
Proposal 1: RAN2 to discuss the coupling of maximum number of MIMO layers to BWPs or cDRX operation.
It should be noted that a maximum number of MIMO layer configured for initial/default BWP and all other active BWPs, as proposed in [1], may provide the minimum required configuration granularity in case configuration per BWP is needed. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the configuration of maximum number of MIMO layers: 
Proposal 1: RAN2 to discuss the coupling of maximum number of MIMO layers to BWPs or cDRX operation.
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