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1		Introduction
In Rel 16, the configuration of the maximum number of DL MIMO layers was extended to a per-BWP configuration (see WI objective in annex A). There were no spec changes in RAN1 specification resulting from these additions, as they were covered by new RRC parameter introduction (to be captured in 38.331). In this paper, we discuss some remaining maintenance aspects. 

[bookmark: _Ref178064866]2	Remaining aspects for per-BWP MIMO layers
The configuration of the maximum number of MIMO layers was introduced on a per-BWP basis, by the maxMIMO-Layers-r16 of the PDSCH-Config (as per running RRC spec draft). This parameter overrides, if present, the maxMIMO-Layers in the PDSCH-ServingCellConfig when the UE operates in this BWP. Still, e.g. the rate-matching behavior in 38.212, 5.4.2.1 refers to the per-cell parameter in PDSCH-ServingCellConfig, indicating the maximum MIMO layers over all BWPs. Therefore, it seems the potential RRC spec update is proceeding consistently with the RAN1 agreement regarding no spec change for 38.212. 
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).

The per-BWP configuration can allow the possibility for a UE to operate with reduced number of antennas and/or receiver chains and thus save power in certain scenarios, at the same time facilitating switching between different scenarios using BWP switching. However, as the configuration is on layers rather than antennas, there is no explicit mandate for the UE to directly be able to turn off receiver chains. On the contrary, even if only a low number of layers is used, there may be a need for the UE to maintain operation with more antennas, taking advantage of the increase diversity. 
The RRC parameter would indicate PDSCH scheduling restriction that UE can expect for a BWP and this can be fully captured in RRC specification – we don’t see a need for making any spec changes in RAN1 specification to reflect the new RRC parameter for per-BWP MIMO layers on the downlink. It is up to UE implementation how to use it for power savings and it is up to RAN4 to define suitable requirements/test cases for this case. We don’t see any additional need for RAN1 discussion around adapting number of receive antennas, etc. 
1. [bookmark: _Toc32583083][bookmark: _Toc37248370]No RAN1 spec changes are needed to reflect the introduction of per-BWP MIMO layer configured for the downlink.

The UE capability to support per-BWP configuration of maximum MIMO layers is signaled to the network. Here it would be preferred that the capability is indicated per UE and not per BC. The RRC parameter for per-BWP max-MIMO layers indicates the PDSCH scheduling restriction that UE can expect for that BWP, a form of NW assistance for the UE to save power. It is then up to the UE implementation how to use it for power savings. Signaling per UE is enough, whereas signaling per BC would also lead to a larger signaling overhead. Additionally, differentiation based on frequency range seems reasonable also. 
Proposal 1 [bookmark: _Toc37367153]In the proposed feature group 19-3 for MIMO layer per BWP, the type shall be per UE and not per BC.

[bookmark: _Toc5022906]Conclusion
In section 2, the following observations and proposals were made: 
Observation 1	No RAN1 spec changes are needed to reflect the introduction of per-BWP MIMO layer configured for the downlink.

Proposal 1	In the proposed feature group 19-3 for MIMO layer per BWP, the type shall be per UE and not per BC.
 
[bookmark: _In-sequence_SDU_delivery]Annex A (WI Objective for MIMO layer adaptation)
1. Specify the power saving techniques of UE adaptation to the maximum number of MIMO layers [RAN1, RAN2, RAN4]
0. Specify configuration of a different MIMO layer configuration of the initial/default BWP compared with other BWPs of a Serving Cell.  [RAN2, RAN4]
0. Discuss whether to also extend this to define per-BWP MIMO layer configuration [RAN1, RAN2] 

0. Evaluate if switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers are needed and which case assuming a relationship between the number of RF ports and the MIMO layer configuration [RAN4]

NOTE: Switching on/off the RF is part of the evaluation
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