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1. Introduction
In RAN#84 meeting, it was decided to include UE adaptation on the maximum number of MIMO layers in the Rel-16 NR UE power saving work item as follows [1]. More specifically, it was decided to support such an adaptation by supporting different MIMO layer configuration for different BWPs while details are to be decided further.
	1) 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] 
b) 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


According to the RAN#84 decision, BWP specific DL MIMO layer adaptation was agreed in RAN1#98bis as follows [2].
	Agreements:
· Support per-DL-BWP configuration of maximum number of DL MIMO layers 
· Signalling details up to RAN2


In this contribution, we discuss further aspects to support adaptive MIMO layer configuration and suggest some details.

2. Discussion 
As introduced in previous section, it was already agreed to pursue UE’s power saving related to the UE’s MIMO reception by adapting UE’s maximum number of DL MIMO layers. However, in the UE’s power saving perspective, reducing maximum number of DL MIMO layers may not directly guarantee the UE can reduce its number of active RX antenna ports or how many RX antenna ports it can deactivate. This is because reducing number of RX antenna ports usually leads to RX performance degradation. Therefore, without knowing network’s expectation to the UE’s RX performance for DL reception, UE may not reduce its number of RX antenna ports. Similarly, without knowing what the UE’s DL reception performance will be after adapting the maximum number of DL MIMO layers, network may not be able to decide whether/how it should adapt the UE’s maximum number of DL MIMO layers.
Observation 1
Reducing maximum number of DL MIMO layers may not guarantee the UE can reduce its number of active RX antenna ports or how many RX antenna ports it can deactivate since the UE doesn’t know what the network’s target performance for DL reception is.
Observation 2
Network may not be able to decide whether/how it should adapt the UE’s maximum number of DL MIMO layers, without knowing what the UE’s DL reception performance will be after adapting the maximum number of MIMO layers.

It is natural to keep it up to UE implementation how many RX antenna ports to be activated or deactivated for the sake of power saving according to the network’s adaptation of MIMO configuration for the UE. Therefore, network’s control on the UE’s maximum DL MIMO layers may not be based on any assumption on the UE’s number of active RX antenna ports. In that sense, exploiting CSI feedback from the UE will be a simple and direct way of achieving aligned knowledge between network and UE on the DL RX performance according to the different potential maximum number of DL MIMO layers. There can be various ways of reusing existing CSI feedback frameworks for this purpose. One way is network directly triggering CSI feedback for a candidate MIMO configuration based on the existing aperiodic CSI feedback framework.
Proposal 1
Support UE’s CSI feedback based on candidate number(s) of maximum DL MIMO layers which is(are) different from that configured for the current activated BWP, for the purpose of dynamic adaptation of the UE’s DL MIMO configuration.

In RAN1#98bis, in addition to DL MIMO layer adaptation, there was a suggestion to support adaptation of maximum number of UL MIMO layers [3]. However, UE’s power saving gain achievable by UL MIMO layer adaptation was not intensively discussed during the UE power saving study item phase and no recommendation was made on that as a conclusion of the study item. Moreover, in many cases, UE may be able to turn on/off its transmit antenna power considering gNB’s UL scheduling when there is enough time between DCI decoding and the UL transmission timing, depending on the UE’s RF implementation. Therefore, we don’t see an urgent reason to introduce dynamic UL MIMO layer adaptation in this late stage of Rel-16 specification.
Proposal 2
No additional support for L1 adaptation of maximum number of UL MIMO layers than existing one is introduced in Rel-16 NR.

3. Conclusion
[bookmark: _GoBack]In this contribution, we discussed further aspects to support adaptive MIMO layer configuration and suggest some details. Observations and proposals of this contributions are as follows.
Observation 1
Reducing maximum number of DL MIMO layers may not guarantee the UE can reduce its number of active RX antenna ports or how many RX antenna ports it can deactivate since the UE doesn’t know what the network’s target performance for DL reception is.
Observation 2
Network may not be able to decide whether/how it should adapt the UE’s maximum number of DL MIMO layers, without knowing what the UE’s DL reception performance will be after adapting the maximum number of MIMO layers.
Proposal 1
Support UE’s CSI feedback based on candidate number(s) of maximum DL MIMO layers which is(are) different from that configured for the current activated BWP, for the purpose of dynamic adaptation of the UE’s DL MIMO configuration.
Proposal 2
No additional support for L1 adaptation of maximum number of UL MIMO layers than existing one is introduced in Rel-16 NR.
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