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Introduction
During RAN1#98b, following agreement was made.
	Agreements:
· The configured per-BWP DL max MIMO layer value is expected to be less than or equal to the per-cell configured DL Max MIMO layer value (if configured).

Agreements:
· DL-SCH TBSLBRM is invariant across all the DL BWPs, when DL max MIMO layer adaptation is per BWP
· FFS details

Agreements:
· No spec change for TS38.212 is needed for determining DL-SCH TBSLBRM when downlink max MIMO layer adaptation is configured. 
· Note: DL-SCH TBSLBRM is not dependent on the per-BWP configured maximum number of DL MIMO layers value.
· When maximum number of DL MIMO layers per BWP is configured for all configured DL BWPs for a serving cell,
· At least one BWP is configured with per-BWP configured maximum number of DL MIMO layers value equal to the per-cell configured maximum number of DL MIMO layers value (if configured).



In this paper, we discuss the remaining issues to regarding MIMO layer configuration.
R16 Max MIMO Layer
Max MIMO Layer Switching Mechanism
Current agreement so far allows UE to be configured with per BWP max MIMO layer. This implies that max MIMO layer can be switched dynamically with BWP switching. Current BWP framework is well defined in terms of parameter configuration and switching delay / interruption time. We think it provides fast signaling mechanism allowing dynamic switching of MIMO layer. There is no need to consider additional L1 based mechanism to support maximum MIMO layer switching within a BWP inside/outside Active Time. 

Proposal 1
· DL Max MIMO layer switching is performed via BWP switching only with different BWPs configured with different MIMO layers.
· No additional L1 signal inside/outside Active Time is introduced to change max MIMO layer in an active BWP.
UE suggested Max MIMO Layer Indication
It has been agreed in RAN2 that overheating assistance IE could be reused for power saving purpose. It has a few MIMO related fields in it.

	OverheatingAssistance ::=           SEQUENCE {
…
    reducedMaxMIMO-LayersFR1            SEQUENCE {
        reducedMIMO-LayersFR1-DL            MIMO-LayersDL,
        reducedMIMO-LayersFR1-UL            MIMO-LayersUL
    } OPTIONAL,
    reducedMaxMIMO-LayersFR2            SEQUENCE {
        reducedMIMO-LayersFR2-DL            MIMO-LayersDL,
        reducedMIMO-LayersFR2-UL            MIMO-LayersUL
    } OPTIONAL
}



The problem of reusing this IE is that there is only a single number for all DL BWP and serving cells. For example, reducedMIMO-LayersFR1-DL includes max MIMO layer across all DL BWPs and serving cells in FR1. Since there is only single value for DL-FR1, the indicated value is understood as the max across DL of all serving cells in FR1. Same applies for UL-FR1, DL-FR2, and UL-FR2. Since this is a single number limiting all serving cells and all BWPs in the each cell, it may not be that useful. In most of cases for UE power saving, UE may need different number of MIMO layers for different bandwidth. For example, 4 for BWP A with 100MHz for high data transfer, 2 for BWP B with 50MHz for medium rate, and 1 for BWP C with 10MHz for very low activity. Thus, what is more useful is the per BWP MIMO layers indications rather than single number across all BWPs in all serving cells. The current single number is not useful since it corresponds to the max layer which UE uses when it need high data rate which is not the case for power saving.

Observation 1: reducedMaxMIMO-LayersFRx is not useful information for UE power saving since it corresponds to the max layer across all BWPs and all serving cells in FRx. The max layer is typically used when UE needs high data rate which is not the situation where UE expect saving power.

Proposal 2 : UE assistance information includes UE preferred per BWP MIMO layer indication.
Conclusions
In this paper, we have discussed the remaining issues on max MIMO layer switching mechanism about switching mechanism inside/outside Active Time and UE suggested MIMO layer indication.

Proposal 1
· DL Max MIMO layer switching is performed via BWP switching only with different BWPs configured with different MIMO layers.
· No additional L1 signal inside/outside Active Time is introduced to change max MIMO layer in an active BWP.

Observation 1: reducedMaxMIMO-LayersFRx is not useful information for UE power saving since it corresponds to the max layer across all BWPs and all serving cells in FRx. The max layer is typically used when UE needs high data rate which is not the situation where UE expect saving power.

Proposal 2 : UE assistance information includes UE preferred per BWP MIMO layer indication.
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