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1	Introduction
In this paper, we discuss the adaptation to the maximum number of MIMO layers which was also  discussed in the SI.
[bookmark: _Ref178064866]2	Antenna adaptation
2.1	PDSCH/PUSCH antenna adaptation
Many layers and many antennas are enablers for high throughput communication, but the increased number of hardware units demands more power, so limiting the number of used antennas is an important factor for the UE power consumption. However, the same effect can be accomplished with a limitation in the number of layers, as it can be up to the UE to choose the number of used antenna ports. This has the advantage that the exact UE implementation is transparent to the network.
1. [bookmark: _Toc7532152]Limitation of number of layers instead of physical antenna ports achieves the desired power reductions, while the UE antenna implementation is still  transparent to the network.
In Rel-15, RAN1 agreed to introduce RRC signaling of maximum number of MIMO layers (for PUSCH and PDSCH) on a per-BWP basis and configuring the same value for all BWPs in Rel-15 [2], but ultimately Rel-15 RRC specified per-serving cell indication of maximum number of MIMO layers. The RRC-based configuration leads to a high latency in the reconfiguration, compared to indicating a BWP with the desired configuration.
1. [bookmark: _Toc7532153]Having a small number of BWPs with preconfigured settings may be an alternative to frequent RRC reconfigurations.
We think the RAN1 agreement on per-BWP indication of maximum number of MIMO layers can be considered for UE power savings in Rel-16. 
1. [bookmark: _Toc7532155]Mechanism for configuring maximum number of MIMO layers (for PUSCH and PDSCH) on a per-BWP basis can be considered for Rel-16 PS WI. 
2.2	PDCCH antenna adaptation
During PDCCH monitoring, the number of active antennas affects the energy consumption in the same manner as for data reception. The difference is, however, that a limitation in the maximum number of MIMO layers will not address the number of PDCCH monitoring antennas. It has been suggested by some companies that new signalling should be introduced to limit the number of antennas for PDCCH-only monitoring.
The addition of such a signalling scheme may however not be necessary. Although not necessarily taken in to account and compensated for by the gNB, a UE could characterize the operating conditions and reduce the power consumption for PDCCH reception through implementation-based methods as long as it can meet the requirements, e.g. in case of good radio conditions that are expected to persist. 
Furthermore, NW configuration of UE antenna ports for PDCCH, in addition to MIMO layers, would presuppose specifying an additional measurement and reporting framework that operates in parallel with the MIMO transmission CSI acquisition. This would imply considerable additional UE processing and NW signalling overhead, which is not desirable and not justified in relation to the extent of additional possible UE PS.
1. [bookmark: _Toc7532156]Mechanism for configuring maximum number of antennas for PDCCH-only reception is not needed. 
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In section 2, the following observations and proposals were made: 
Observation 1	Limitation of number of layers instead of physical antenna ports achieves the desired power reductions, while the UE antenna implementation is still  transparent to the network.
Observation 2	Having a small number of BWPs with preconfigured settings may be an alternative to frequent RRC reconfigurations.

Proposal 1	Mechanism for configuring maximum number of MIMO layers (for PUSCH and PDSCH) on a per-BWP basis can be considered for Rel-16 PS WI.
Proposal 2	Mechanism for configuring maximum number of antennas for PDCCH-only reception is not needed.
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