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1. [bookmark: _Toc120549591]Introduction
At RAN#84 meeting, the update WID on UE power saving was approved [1], one of the objectives is UE adaptation to MIMO layers as the following,
2) Specify the power saving techniques of UE adaptation to the maximum number of MIMO layers [RAN1, RAN2, RAN4]
a) Specify configuration of a different MIMO layer configuration of the initial/default BWP compared with other BWPs of a Serving Cell.  [RAN2, RAN4]
i) Discuss whether to also extend this to define per-BWP MIMO layer configuration [RAN1, RAN2]

At RAN2#106 meeting, the following agreements were approved about different MIMO layer configuration for initial/default BWP [2],

Agreements:
1. In addition to per cell MIMO layer configuration (already supported in Rel-15), another MIMO layer can be configured to the initial/default BWP.  FFS if we allow configuration per BWP. 
2. The UE applies another configuration of MIMO layer when the active BWP is switched to the initial /default BWP

In this contribution, per-BWP MIMO layer configuration will be discussed.
2. Discussion of per-BWP MIMO layer configuration
At last RAN2 meeting, the different MIMO layer configurations for initial/default BWP and other BWPs were agreed. If one UE has power saving requirement, NW can switch it to initial/default BWP with small MIMO layer configuration, and UE can reduce its number of Rx/Tx antennas according to the MIMO layer configuration to reduce power consumption. This is a very simple and efficient way to adapt the number of antennas of UE to realize power saving.
The remaining issue is if the maximum MIMO layer can be extended to be a per BWP configuration. The comparison of per-BWP maximum MIMO layer configuration and only a different MIMO layer configuration for initial/default BWP is as the following table 1.
Table 1. Comparison of different maximum MIMO layer configuration
	                   Scheme
Aspects
	per-BWP maximum MIMO layer configuration
	only different MIMO layer configuration for initial/default BWP

	Flexibility
	full flexiblity for each BWP to support small Rx/Tx number
	Only initial/default BWP support small Rx/Tx number

	Network efficiency impact
	may reduce spectrum efficiency if BWPs other than initial/default BWP are configured to lower Rx number
	UE fallback to initial/default BWP only when the traffic is small or it is out of active, the efficiency impact is small

	Power saving gain
	The power saving gain due to reduced Tx/Rx chain is larger.
	The power saving gain due to reduced Tx/Rx chain is small, but UE can save transmission time or bandwidth with high efficiency.

	Spec impact
	Involve maximum MIMO layer configuration in BWP configuration IE.



From the table we can see that the per-BWP maximum MIMO layer configuration is more flexible than only a different MIMO layer configuration for initial/default BWP and may also save more UE power. However, the flexibility of per-BWP MIMO layer configuration may also affect the network efficiency. For example, for a BWP configured with low MIMO layers, although UE can use less Rx antennas to save power consumption, the spectrum efficiency is also reduced with longer transmission time and more time-frequency resources consumed by this UE. In addition, it is not clear whether UE can save more power using 2Rx with longer transmission time or using 4Rx with less transmission time. Regarding the spec impact, these two schemes have no difference, e.g. adding maximum MIMO layer configuration in BWP configuration IE.
Therefore, from our point of view, per-BWP maximum MIMO layer configuration could be supported when it can provide remarkable power saving gain than only a different MIMO layer configuration for initial/default BWP compared with other BWPs. In this case, the network can decide whether to configure this feature considering the network load. Otherwise, only a different maximum MIMO layer configuration for initial/default BWP is enough.
Proposal 1. Per-BWP maximum MIMO layer configuration could be supported when it can provide remarkable power saving gain than only different MIMO layer configuration for initial/default BWP. Otherwise, only different maximum MIMO layer configuration for initial/default BWP is enough.
3. [bookmark: _GoBack]Conclusions
In this contribution, per-BWP MIMO layer configuration was discussed, and the following proposals are made.
Proposal 1. Per-BWP maximum MIMO layer configuration could be supported when it can provide remarkable power saving gain than only different MIMO layer configuration for initial/default BWP. Otherwise, only different maximum MIMO layer configuration for initial/default BWP is enough.
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