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Introduction
In RAN1 #98 [1], the following agreement was taken regarding MIMO layer adaptation:
Agreements:
· Support per-DL-BWP configuration of maximum number of DL MIMO layers 
· Signalling details up to RAN2

In this contribution, we discuss some open issues to enable such adaptation.
Discussion
In NR DL, the antenna ports used for data transmission are signalled in DCI Format 1_1 with a bit field of length 4, 5, or 6 bits. The length of the bit field (bitwidth) is configured by the RRC through the DMRS configuration parameters dmrs-Type and maxLength as shown in Table 1. Note that a separate table may exist for PDSCH mapping types A and B. For each pair of DMRS parameters, a table is specified in [2] and the DCI bits indicate a row in the corresponding table where the row contains the indices of the antenna ports and other relevant parameters. 
[bookmark: _Ref21069912]Table 1 “Antenna ports” bitwidth determination
	dmrs-Type
	maxLength
	DCI bit field length
	Table in 38.212

	1
	1
	4
	7.3.1.2.2-1

	1
	2
	5
	7.3.1.2.2-2

	2
	1
	5
	7.3.1.2.2-3

	2
	2
	6
	7.3.1.2.2-4



In Release-15, the number of antenna ports is the same for all BWPs. However, if the number of antenna ports are determined per BWP, then the number of bits required in the “Antenna ports” field of the DCI could be different (e.g., either of 4, 5, or 6 bits). To address this issue, the size of the “Antenna ports” bitfield may be determined as the maximum number of DCI bit field length over all configured BWPs:

where  is the BWP index,  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA for BWP   and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB for BWP . For a given BWP , if the UE is not configured with dmrs-DownlinkForPDSCH-MappingTypeA then  may be used as zero in the formula. For a given BWP  , if the UE is not configured with dmrs-DownlinkForPDSCH-MappingTypeB, then  may be used as zero in the formula. If the number of antenna ports ki in BWP i is smaller than the bitwidth, then () zeros may be padded to the MSB of the bitwidth.

Proposal 1: The “Antenna ports” bitwidth in DCI Format 1_1 is the maximum size needed over all configured BWPs.


A certain amount of time is needed to complete the BWP switching operation. For the case where all BWPs are configured with the same number of MIMO layers, the switching time may not differ based on the current and target BWPs. However, when the number of antenna ports are configured per BWP, the number of active RF chains used for one BWP may be different than the number of RF used for another BWP. For example, as the number of MIMO layers reduce, UE may choose to turn off some RF chains, or vice versa. Since the time required to turn on/off different number of RF chains may be different, it is plausible that the time required to complete BWP switching operation is a function of the number of MIMO layers in the current and target BWP.

Proposal 2: The time needed for BWP switching depends on the number of MIMO layers configured for the current and target BWP.

Summary
In this contribution, we have discussed MIMO layer adaptation for UE power saving. We propose the following:
Proposal 1: The “Antenna ports” bitwidth in DCI Format 1_1 is the maximum size needed over all configured BWPs.

Proposal 2: The time needed for BWP switching depends on the number of MIMO layers configured for the current and target BWP.
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