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In RAN1#98bis following conclusion and agreements were made in relation MIMO layers:
	[bookmark: _Hlk20901831]Conclusion:
· No additional spec impact to support adaptation of UL Max #MIMO layers for UL NCB and CB MIMO in Rel-16 power saving WI
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).




[bookmark: _Hlk20988419]Correspondingly, RAN2 in meeting #107bis made following agreement:
Agreements:
1. The network should be able to distinguish from the received message whether it is for overheating or power saving purpose.
1. The maximum aggregated bandwidth DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.
1. The total number of DL/UL SCells from Rel-15 overheatingAssistance I.E is re-used for power saving
1. The maximum number of MIMO layers DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.
1. Introduce a new I.E. in UEAssistanceInformation message including the above selected fields from overheatingAssistance I.E.
1. The new type of UE assistance information in support of power saving has its own prohibit timer

In this contribution, we discuss the remaining open items.
2	Discussion on open issues 
In last RAN1 meeting, different aspects related to per-BWP adaptation of DL MIMO layers were considered. Now as the baseline assumption today is that network is not aware of the number of RX chains present in the UE implementation, beyond the minimum needed to comply with the UE capability for support maximum number of layers for PDSCH and RAN4 requirements. Thereby it can be considered that as long as the UE can meet the set requirements (e.g. based on the configuration) the number of RX chain UE applies is up to UE implementation. It is good to note that this aspect has been discussed number of times in RAN4 including also in LTE and UTRAN, where also the final number of active RX chains is left for UE implementation. Furthermore, as considered in the past in RAN4 again including LTE and UTRAN, the exact implementation of UE receiver algorithms (e.g. ‘advanced receivers’) are up to UE implementation.
Observation: Adaptation of the number of receive antennas is up to UE’s implementation as long as UE meets the set requirements.
The aspects related to UE RX beam selection/adjustment in context of signal reception have been considered to be subject to UE implementation and network is not aware the RX beam configuration used by the UE. Thus UE is free to choose it’s RX beam configuration to optimize it’s reception performance.  Hence the aspects related to UE RX beam selection/adjustment based on the BWP change with DL MIMO layer adaptation are subject to UE implementation as long as UE meets the set requirements.  
Observation: The aspects related to UE RX beam selection/adjustment based on the BWP change with DL MIMO layer adaptation are subject to UE implementation as long as UE meets the set requirements.  
If UE adjusts it’s RX antenna configuration due to change in maximum number of DL MIMO layers in BWP configuration this could cause a change in reported CSI e.g. in CQI and/or RI. From network perspective this change could not be differentiated from change in RI due to channel condition change. Hence, it would appear that no specification change would be needed to CSI reporting behaviour to allow UE to adapts its RX antenna configuration. It is good to note that in context of Rel-15, if the cell level configuration by maxMIMO-Layers (in PDSCH-ServingCellConfig) would have been below the maximum from UE capability perspective, UE would have been able to adjusts it RX antenna configuration dynamically e.g. based observed signal quality to optimize the power consumption.
Observation: CSI-reporting behaviour does not seem to require changes due to per-DL-BWP configuration  maximum number of DL MIMO layers.
In DCI format 1_1 the field ‘Antenna ports’ is determined based on the configured PDSCH DM-RS configurations (dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB). As these configurations (together with DCI format configurations) are BWP specific, there would not appear to be a need to change the ‘Antenna ports’ field size definition for DCI format 1_1 due to BWP specific DL MIMO layers parameter.
Observation: There would not appear to be a need to change the ‘Antenna ports’ field size definition for DCI format 1_1 due to BWP specific DL MIMO layers parameter.
Based on the RAN2#107bis agreements, RAN2 has agreed to use similar approach as for overheating assistance in Rel-15 to provide assistance information on UE power saving aspects. I.e. the maximum number of MIMO layers DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving. Thus there is no further need to consider UE assistance information for DL MIMO layers in RAN1.
Observation: Based on RAN2 agreements, there is no further need to consider UE assistance information for DL MIMO layers in RAN1.
3	Conclusions
[bookmark: _Hlk20988712]In this contribution we have discussed some open items related for the per-DL-BWP specific maximum number of DL MIMO layers. We have made following observations:
Observation: Adaptation of the number of receive antennas is up to UE’s implementation as long as UE meets the set requirements.
Observation: the aspects related to UE RX beam selection/adjustment based on the BWP change with DL MIMO layer adaptation are subject to UE implementation as long as UE meets the set requirements.  
Observation: CSI-reporting behaviour does not seem to require changes due to per-DL-BWP configuration  maximum number of DL MIMO layers
Observation: There would not appear to be a need to change the ‘Antenna ports’ field size definition for DCI format 1_1 due to BWP specific DL MIMO layers parameter.
Observation: Based on RAN2 agreements, there is no further need to consider UE assistance information for DL MIMO layers in RAN1.
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