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1. Overall Description
RAN1 would like to thank RAN2 for their LS titled “LS on MIMO layer configuration” in R1-1812116 (R2-1816065).
RAN1 would like to provide the following answers:
Q1:
Is the NW meant to configure the maximum number of MIMO layers (for PUSCH and PDSCH) by means of RRC signalling so UE can determine the maximum number MIMO layers per serving cell (as it was the case in LTE)?

A1:
In general, it is useful to have an RRC parameter that configures the maximum number of MIMO layers for both PDSCH and PUSCH. However, a new parameter should be introduced in Rel-15 only if it can be done in a backward compatible manner for Rel-15 NSA UEs. 
Q2:
If the answer to Q1 is “yes”, does such parameter exist, i.e., is the UE meant to derive the maximum number MIMO layers per serving cell from existing parameters?

A2:
Such parameter exists for codebook based PUSCH but does not exist in other cases, such as PDSCH or non-codebook based PUSCH. It is understood that for the cases where the parameter does not exist, the UE derives the value from the UE capabilities.  These UEs are not expected to be able to signal ‘duplicate asymmetric set’ of band dependent MIMO capabilities such as in Example 1 of the RAN2 LS. 
Q3:
If the answer to Q2 is “no”, should a new parameter be added per serving cell or per BWP? RAN2 could add a parameter if RAN1 considers it necessary. From RAN2 perspective, per serving cell is preferred due to simplicity at this late stage in Rel-15.

A3:
RAN1 believes the new parameter should be introduced at least for the PDSCH as long as backward compatibility can be maintained.  This means that UEs that don’t read the new parameter but instead operate with assuming that the maximum number of layers is that of the UE signalled capability, should interoperate with a gNB that signals the new parameter. These UEs are not expected to signal duplicate asymmetric set of band dependent MIMO capabilities such as in Example 1 of the RAN2 LS. Regarding whether the scope of the parameter should be serving cell or BWP, RAN1 recommends it to apply to BWP. One of the important use cases for BWP switching is power savings. In order to enable this use case, the new parameter, if introduced, should be per BWP.
Q4:
If R1 only sees the need of MIMO configuration per BWP, i.e. no MIMO configuration per CC, is the NW allowed to configure MIMO layers in BWP so that only certain combinations of BWPs in different serving cells are within the UE’s MIMO capabilities? In other words, may the NW reallocate MIMO layers to another serving cell by switching BWPs in those serving cells?

A4: 
The BWP specific MIMO layer configuration should be such that there is at least one ‘static’ band and band combination dependent UE signalled MIMO capability set that fits all possible active BWP selection combinations across CCs. In other words, reallocation of MIMO layers upon BWP switching should not be a UE requirement. 
Q5:
The UE indicates the number of supported MIMO layers for DL in its UE capabilities. Do those capabilities also limit the configuration of CSI report?

A5:
Yes. However, if a new parameter is introduced by which the gNB limits the number of MIMO layers, that parameter should not have an impact on the CSI reporting behaviour. The gNB is expected to control the CSI report, when needed, by additionally configuring codebook subset restriction or other available parameters.  This is essential to achieve backward compatibility, since UEs not reading the newly introduced parameter will not change their CSI reporting behaviour, therefore there would be misalignment between the UE and gNB if the CSI reporting was made dependent on the signalled maximum number of layers.    
2. Actions:

RAN1 respectfully asks RAN2 to take the above information into account.
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