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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#102-e, most of the critical issues were resolved [1], but there are still some issues to be clarified. This contribution discusses the remaining clarifications. 
Discussion
[bookmark: OLE_LINK17][bookmark: OLE_LINK27]Clarification on the relationship between maxMIMO-Layers and antenna ports
In the contribution, the terminologies used is clarified as following:
· Rx antenna: the hardware to receive DL signal, which has the same meaning as Rx chains or antenna connectors in RAN4.
· MIMO layer: data transmitted on a layer is a data stream that is independent with the data with other layers.
In MIMO, if UE wants to successfully receive a DL data with N layers (or N independent data streams), at least N Rx antennas are required. In other words, if UE use N antennas to receive DL signal, at most N layers of data can be supported. Based on the knowledge, it is only specified that UE can report maxNumberMIMO-LayersPDSCH instead of reports its antenna number in RAN1 specification. In the WID [2], the relationship is also assumed, which is shown as the following.
	a) 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


Thus, there is an underlying relationship between maximum DL MIMO layers and Rx antennas.
On the other hand, the intention of per-BWP DL MIMO layers configuration is that UE adaptation of the number of Rx antennas provides power saving gains. For example, if per-BWP DL MIMO layers are re-configured to 2 layers from 4 layers, the power consumption is reduced if UE switches to 2 Rx antennas from 4 Rx antennas. Otherwise, the power saving would be very limited. In [2], it is shown in Table 21 that 2Rx power is 0.7x 4Rx power for FR1. During the discussion in RAN1, the common understanding is the UE may use reduced number of Rx antenna for the reception of PDSCH if the per-BWP configured maximum MIMO layers of the active BWP is smaller than the maximum MIMO layers corresponding to the band. All the simulations showing power saving gain assumed UE would turn off some Rx antennas. If UE cannot turn off Rx antennas, then UE cannot get the expected power saving gain. 
Therefore, to avoid any confusion, it is proposed to clarify this RAN1 assumption that the UE may use the same number of Rx antenna(s) in a DL BWP as the maximum number of DL MIMO layers indicated per BWP. It is proposed to be captured in RAN2 spec as a note for the maxMIMO-Layers parameter in PDSCH-config IE for the clarification.
Proposal 1. Make a conclusion in RAN1 that UE may use N Rx antennas for the reception of PDSCH on a DL active BWP when the per-BWP configured maxMIMO-Layers for the DL BWP is N.
Editorial correction on parameters of cross slot scheduling adaptation in 38.214
[bookmark: _GoBack]The higher layer parameter minimum scheduling offset restriction in section 5.1.2.1 of TS38.214 [3] is not existed in TS 38.331. The ‘minimum scheduling offset restriction’ is the description in RAN1 specification, and it should not be italic. So it is proposed to change ‘minimum scheduling offset restriction’ to ‘minimum scheduling offset restriction’.
Proposal 2. Suggest Editor to change ‘minimum scheduling offset restriction’ to ‘minimum scheduling offset restriction’ in TS 38.214.

[bookmark: _Ref129681832]Conclusions
According to the previous discussion, we have the following observations and proposals:
Proposal 1. Make a conclusion in RAN1 that UE may use N Rx antennas for the reception of PDSCH on a DL active BWP when the per-BWP configured maxMIMO-Layers for the DL BWP is N.
Proposal 2. Suggest Editor to change ‘minimum scheduling offset restriction’ to ‘minimum scheduling offset restriction’ in TS 38.214.
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