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1. Introduction
The RAN1 part of study concluded the following observation in terms of the number of MIMO layers:
-	The power saving schemes with UE adaptation to the number of MIMO layers or number of Tx/Rx antenna (panels) provides up to 3%-30% power saving gain and 4% latency increase for dynamic antenna adaptation. The power saving gain 6%-30% is observed for semi-static antenna adaptation with expected latency and UPT degradation.  Additional network resource is used for compensation of the loss of multi-antenna processing gain.
At RAN #83, the follow-up WI was approved for RAN1 and RAN4 to move on the WI phase and focus on their own areas [2]. There is an objective to evaluate the MIMO layer adaptation in a dynamic manner below:
-	Evaluate the required switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers [RAN4].
Depending on how dynamic the MIMO layer can be adapted, RAN2 specification impacts would not be negligible. RAN2 should also investigate the power saving solution by changing the number of MIMO layers and should express our opinion to the other WGs. Hence, this paper proposes a simple solution in terms of the MIMO layers.
2. Background on MIMO layer signalling in Rel-15 NR
At the November 2018 meeting where the CR was agreed to introduce the MIMO layer signalling [3], RAN1 and RAN2 discussed whether the number of MIMO layers should be configured per cell or per BWP. The motivation of per-BWP configuration was to allow the different number of MIMO layers for each BWP aimed at reducing the UE power consumption. However, the per-BWP configuration was not agreed as Rel-15 correction. Subsequently, the Rel-15 specification supports per cell configuration of the MIMO layers, which is applicable to all BWPs within the same serving cell.
3. Potential solution on MIMO layer adaptation for power saving
In light of the background explained in clause 2, a simple approach for UE power saving is that, in addition to the per cell MIMO layer configuration, Rel-16 specification supports to configure another MIMO layer configuration applicable only to initial or default BWP. For instance, NW configures the lower number of MIMO layers to the initial/default BWP than the other BWPs. By doing this, the number of MIMO layers is reduced, when the active BWP is switched to the initial/default BWP via DCI, RA procedure or bwp-InactivityTimer. Even for the initial/default BWP, the reduced MIMO layers could be applied if the UE is in the DRX state or the SCell is deactivated. Otherwise, i.e. the UE is not in the DRX state or the SCell is activated, the per cell MIMO layer configuration is applied for the initial/default BWP. From RAN2 viewpoint, this approach looks simple, since the solution can be supported by merely extending the L1 configuration in RRC. Therefore, it is worthwhile investigating as a potential solution for UE power saving in Rel-16.
4. Summary and proposal
In conclusion, the followings are proposed as a potential solution for UE power saving:
Proposal 1:	In addition to per cell MIMO layer configuration (already supported in Rel-15), another MIMO layer is configured to the initial/default BWP.
Proposal 2:	The UE applies another MIMO layer when the active BWP is switched to the initial /default BWP.
Proposal2a:	Discuss whether another MIMO layer is applied whenever the active BWP is the initial/default BWP or it is applied to the limited cases, e.g. in the DRX state or the deactivated state on SCell.
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