Page 1

3GPP TSG RAN WG1 NR Ad-Hoc meeting













R1-1700340
Spokane, USA, 16th - 20th January 2017
Source: 
Intel Corporation 
Title:
On MIMO layer adaptation
Agenda item:
    5.1.2.1
Document for:
Discussion and Decision
1 Introduction
In RAN#87, the issue of bandwidth adaptation has been discussed as mechanism to reduce power consumption at the UE [1]. The following conclusion has been reached regarding support of bandwidth adaptation for NR.
	Agreements:
· Send LS to RAN4 to study the following points for single/multi-carrier operation
· How fast is the UE RF bandwidth adaptation
· How much power saving is possible for UE RF bandwidth adaptation
· Other benefits
· Whether any of the above depends on the conditions, such as

· Whether or not first and second RF bandwidth are centered at the same frequency

· Whether or not first RF bandwidth are partially or fully contained in the second RF bandwidth
· The ratio of first and second RF bandwidth

· Whether or not first and second RF bandwidth are in the same band

· Dependency of modulation scheme

· Whether or not neighbor cell synchronization signals are within first RF bandwidth

· Whether or not first and/or second RF bandwidth are centered at the same frequency as neighbor cell synchronization signals

· Whether or not additional reference signals are needed, for example for AGC settling
· Whether it depends on transmission direction


In this contribution we discuss the issue of MIMO layer adaptation as means to reduce power consumption at the UE in MIMO systems. It is proposed to support NR signalling assistance from gNB to the UE regarding the maximum number of MIMO layers to be used for the downlink transmission. The proposed signalling assistance can be used at the UE to reduce power consumption, by autonomous turning on/off of the RF chains, and for overhead reduction for DCI / UCI.
2 Indication of the maximum number of MIMO layers
In [2], for wide system bandwidth of NR it was proposed to support configurable bandwidth for the UE as means to adapt operating bandwidth of the UE to the traffic needs and, therefore, optimize UE power consumption. Based on the discussion, it was proposed to send LS to RAN4 to study the several points of RF bandwidth adaptation for single/multi-carrier operation. 
It should be noted that the similar power consumption optimization mechanism should be also considered for MIMO system where the number of RF chains can be dynamically turned on/off at the UE. More specifically in case of low traffic load and high SNR conditions, for the UE capable of supporting multiple number of MIMO layers (e.g. up to 4), it may be beneficial from the power consumption perspective to turn off some of the RF chains. To facilitate more power efficient UE operation (e.g. by autonomous adaptation of the number of active receiving chains) optimized to the traffic load, the assistance signalling regarding the maximum number of MIMO layers is proposed to be supported for NR. 
In the proposed approach, if the indicated maximum number of MIMO layers is configured for the UE, e.g. due to low traffic load or due to gNB implementation, UE should not expect PDSCH scheduling with more than indicated number of MIMO layers. This information, typically not available at the UE, can be exploited by the UE receiver for autonomous and intelligent decision regarding the actual number of the active receiving RF chains. In addition, to the power consumption, the proposed signalling can be used to reduce the control signalling overhead. For example, the payload size for DCI and UCI bits can be optimized depending on the indicated number of MIMO layers. For example, the RI payload size in UCI or the payload size in DCI for MCS can be determined based on the indicated number of MIMO layers.
Considering dynamic traffic variation, the proposed signalling assistance on the maximum number of MIMO layers, should be fast and reliable enough. For example, MAC signalling can be candidate control signalling approach, similar to MAC CE based activation/de-activation mechanism supported in LTE for carrier aggregation.
Proposal:

· NR should support signalling assistance from gNB to the UE for the maximum number of MIMO layers for PDSCH

· UE can use this information for autonomous turn on/off RF chains for power reduction

· The maximum number of MIMO layers can be indicated to the UE using MAC signalling
· UE should not expect PDSCH scheduling from gNB with more than indicated number of MIMO layers

· The payload of DCI and UCI can be determined according to the maximum number of MIMO layers indicated by gNB
3 Summary

In this contribution we proposed assistance signalling from gNB to UE regarding maximum number of MIMO layers. The following proposals were made:
· NR should support signalling assistance from gNB to the UE for the maximum number of MIMO layers for PDSCH
· UE can use this information for autonomous turn on/off RF chains for power reduction
· The maximum number of MIMO layers can be indicated to the UE using MAC signalling
· UE should not expect PDSCH scheduling from gNB with more than indicated number of MIMO layers

· The payload of DCI and UCI can be determined according to the maximum number of MIMO layers indicated by gNB
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