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1. Single-DCI based FDM in FR2
For single-DCI based multi-TRP schemes, the parameter maxNumberMIMO-LayersPDSCH is shared among the multi-TRP schemes and with the conventional single-TRP operations. A low-complexity UE implementation may support multi-TRP operations by using two panels, each with only one receiver unit (RxU). For single-TRP operations, UE can report maxNumberMIMO-LayersPDSCH = 2 by using both one-RxU panels for data reception. It also works for the single-DCI based SDM and TDM schemes. However, the single-DCI based FDM schemes cannot support 2 layers since the signals from the two TRPs arrive at the same time and in FR2 it is seldom that one panel can receive signals well from both TRPs simultaneously. Therefore, for single-DCI based FDM schemes, the maximum number of layers should be separately reported from single-TRP and the single-DCI based SDM and TDM schemes. We propose to introduce a new UE capability indicating the maximum number of layers specifically for the single-DCI based FDM schemes. To align with the parameter maxNumberMIMO-LayersPDSCH, we propose to report the new UE capability parameter per FSPC.
Proposal 1: Introduce the following UE capability for single-DCI based FDM schemes in TS 38.306 with candidate values {1, 2}:
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	maxMIMO-LayersForSingle-DCI-mTRP-FDM-r16
Defines the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception of single-DCI based multi-TRP FDM scheme A and scheme B.
The UE that indicates support of this feature shall support supportFDM-SchemeA-r16 or supportFDM-SchemeB-r16.
	FSPC
	No
	N/A
	FR2 only



2. Multi-DCI based multi-TRP overlapped in time but not in frequency in FR2
In the TS 38.306 for Release 16 [1], we have the following UE capability 
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	maxMIMO-LayersForMulti-DCI-mTRP-r16
Indicates the interpretation of maxNumberMIMO-LayersPDSCH for multi-DCI based mTRP. If this field is included, maxNumberMIMO-LayersPDSCH is interpreted as the maximum number of layers per PDSCH for multi-DCI multi-TRP operation.
If this field is not included, maxNumberMIMO-LayersPDSCH is interpreted as the maximum number of layers across two PDSCHs if having at least one RE overlapped, for multi-DCI multi-TRP operation. The UE that indicates support of this feature shall support overlapPDSCHsFullyFreqTime-r16.

NOTE 1:	For data rate calculation in clause 4.1.2, if this feature is indicated, each multi-DCI based multi-TRP CC is counted two times toward J.
	Band
	No
	N/A
	N/A



Again, let us consider a low-complexity UE implementation where the UE is equipped with two panels, each with only one RxU. In this case, maxNumberMIMO-LayersPDSCH = 2 can be supported for single-TRP operations. Also, for the case of fully overlapped in time and frequency, UE can support 1 layer per PDSCH by reporting maxNumberMIMO-LayersPDSCH = 2, interpreted as the maximum number of layers across two PDSCHs if having at least one RE overlapped. However, when the two PDSCHs are overlapped in time but non-overlapped in frequency, the UE cannot support 2 layers per PDSCH due to the same reason as the previous section. In this case, generally 2 RxUs per panel is required. Therefore, there is a fundamental discrepancy depending on whether the two PDSCHs are overlapped in frequency or not. With this UE capability signalling, a UE capable of supporting fully overlapped PDSCHs in time and in frequency is forced to report not supporting multi-DCI based multi-TRP as non-overlapped in frequency is a prerequisite of overlapped in frequency. We propose to address the issue by revising the interpretation when including maxMIMO-LayersForMulti-DCI-mTRP-r16.

Proposal 2: Revise the definition of maxMIMO-LayersForMulti-DCI-mTRP-r16 as the following: 
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	maxMIMO-LayersForMulti-DCI-mTRP-r16
Indicates the interpretation of maxNumberMIMO-LayersPDSCH for multi-DCI based mTRP. If this field is included, maxNumberMIMO-LayersPDSCH is interpreted as the maximum number of layers per PDSCH for multi-DCI multi-TRP operation.
For FR1, iIf this field is not included, maxNumberMIMO-LayersPDSCH is interpreted as the maximum number of layers across two PDSCHs if having at least one RE overlapped, for multi-DCI multi-TRP operation.
For FR2, if this field is not included, maxNumberMIMO-LayersPDSCH is interpreted as the maximum number of layers across two PDSCHs if having at least one symbol overlapped, for multi-DCI multi-TRP operation. The UE that indicates support of this feature shall support overlapPDSCHsFullyFreqTime-r16.

NOTE 1:	For data rate calculation in clause 4.1.2, if this feature is indicated, each multi-DCI based multi-TRP CC is counted two times toward J.
	Band
	No
	N/A
	N/A Yes



3. Conclusion
Proposal 1: Introduce the following UE capability for single-DCI based FDM schemes in TS 38.306 with candidate values {1, 2}:
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	maxMIMO-LayersForSingle-DCI-mTRP-FDM-r16
Defines the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception of single-DCI based multi-TRP FDM scheme A and scheme B.
The UE that indicates support of this feature shall support supportFDM-SchemeA-r16 or supportFDM-SchemeB-r16.
	FSPC
	No
	N/A
	FR2 only









Proposal 2: Revise the definition of maxMIMO-LayersForMulti-DCI-mTRP-r16 as the following: 
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	maxMIMO-LayersForMulti-DCI-mTRP-r16
Indicates the interpretation of maxNumberMIMO-LayersPDSCH for multi-DCI based mTRP. If this field is included, maxNumberMIMO-LayersPDSCH is interpreted as the maximum number of layers per PDSCH for multi-DCI multi-TRP operation.
For FR1, iIf this field is not included, maxNumberMIMO-LayersPDSCH is interpreted as the maximum number of layers across two PDSCHs if having at least one RE overlapped, for multi-DCI multi-TRP operation.
For FR2, if this field is not included, maxNumberMIMO-LayersPDSCH is interpreted as the maximum number of layers across two PDSCHs if having at least one symbol overlapped, for multi-DCI multi-TRP operation. The UE that indicates support of this feature shall support overlapPDSCHsFullyFreqTime-r16.

NOTE 1:	For data rate calculation in clause 4.1.2, if this feature is indicated, each multi-DCI based multi-TRP CC is counted two times toward J.
	Band
	No
	N/A
	N/A Yes
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