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1. Overall Description:
RAN1 would like to thank RAN2 for their LS in R1-1812116(R2-1816065) providing questions on MIMO layer configuration. RAN1 provides answers as follows.

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)?
Answer: 

Yes, for both uplink and downlink.

RAN1 believes the new parameters should be introduced for both UL and DL as long as backward compatibility can be maintained. For the purpose of description in this LS, the exemplary cases as in the RAN2 LS are referred as ambiguous cases in the following.
· Type A UE:  The signaled UE MIMO capabilities don’t contain ambiguous cases in either DL or UL, such as described in Example 1 in the RAN2 LS.
· Type B UE:  The signaled UE MIMO capabilities contain ambiguous cases in either DL or UL, such as described in Example 1 in the RAN2 LS.

Type A UEs that don’t understand the new parameters operate with assumption that the maximum number of layers is that of the UE signalled capability (MIMO-LayersDL/FeatureSetDownlinkPerCC, MIMO-LayersUL/ FeatureSetUplinkPerCC). RAN1 assume that Rel-15 Type B UEs must process the new maxRank signaling (if used) while Rel-15 Type A UEs don’t.

Rel-15 Type B UEs which signals its MIMO layer capabilities expects a MIMO layer signalling from the gNB.

If the gNB needs to know whether a UE is of type A or B, it would be possible to make this determination based on the UEs signaled MIMO capabilities; however, this assumes that the gNB must receive and process the UE MIMO capabilities for all UE supported band combinations, not only those used by the gNB.

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?
Answer: 
The existing RRC signalling does not provide sufficient support for that.

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.
Answer: 
New higher layer parameter is introduced on a per-BWP basis; and the UE expects that the configured value of this parameter shall the same for all configured BWPs in a CC for Rel-15
· For PDSCH, and non-codebook based PUSCH, maxRank signaling would be introduced 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?
Answer: 
	For Rel-15, the numbers of MIMO layers configured at all BWPs at a CC are the same. 

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?
Answer: 
Yes, the UE is not expected to be configured with CSI report exceeding UE MIMO capability (UE capability 2-3) for DL.

In addition, RAN1 would like to note that if new maximum number of DL layer configuration is introduced, the signalled parameter should not impact the CSI report.


2. Actions:
To RAN2 group
ACTION:
RAN1 respectfully asks RAN2 to take the above information into account in their future work.

3. Date of Next RAN1 Meetings:
RAN1#AH-1901	21–25 Jan 2019	Taipei, Taiwan
RAN1#96	25 Feb – 1 Mar 2019	Athens, Greece
