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Background
In Rel-14, advanced CSI was introduced under the eFD-MIMO work item. The support for this feature is advertised by the following UE capabilities in TS 36.331:
MIMO-UE-ParametersPerTM-v1430 ::=		SEQUENCE {
	nzp-CSI-RS-AperiodicInfo-r14			SEQUENCE {
		nMaxProc-r14							INTEGER(5..32),
		nMaxResource-r14						ENUMERATED {ffs1, ffs2, ffs3, ffs4}
	}																			OPTIONAL,
	nzp-CSI-RS-PeriodicInfo-r14				SEQUENCE {
		nMaxResource-r14						ENUMERATED {ffs1, ffs2, ffs3, ffs4}
	}																			OPTIONAL,
	zp-CSI-RS-AperiodicInfo-r14					ENUMERATED {supported}			OPTIONAL,
	ul-dmrs-Enhancements-r14				ENUMERATED {supported}				OPTIONAL,
	densityReductionNP-r14					ENUMERATED {supported}				OPTIONAL,
	densityReductionBF-r14					ENUMERATED {supported}				OPTIONAL,
	hybridCSI-r14							ENUMERATED {supported}				OPTIONAL,
	semiOL-r14								ENUMERATED {supported}				OPTIONAL,
	csi-ReportingNP-r14						ENUMERATED {supported}				OPTIONAL,
	csi-ReportingAdvanced-r14				ENUMERATED {supported}				OPTIONAL
}

MIMO-CA-ParametersPerBoBCPerTM-v1430 ::=	SEQUENCE {
	csi-ReportingNP-r14						ENUMERATED {different}				OPTIONAL,
	csi-ReportingAdvanced-r14				ENUMERATED {different}				OPTIONAL
}

At the same time, in NR discussions, the following capabilities are agreed in the UE feature list [1]:

	
	2-41
	Type II codebook 
	1. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.
2. Parameter “Lx” (number of beams) in codebook generation, where x is index of Tx ports, corresponding to 4,8,12,16,24 and 32 ports. 
3. Support amplitude scaling type 
4. Support amplitude subset restriction level
	2-35
	Yes
	Type II codebook is not supported
	Type 3
	N.A.
	N.A.
	
	Note: simultaneously doesn’t mean in the same slot
	
	Component-1 , candidate values {4, 8, 12, 16, 24, 32}
Component-2, candidate values {2,3,4}
Component-3, candidate values set: {wideband, wideband/subband}
Component-4, candidate value set: {no restriction, subset restriction}, “no restriction” is mandatory and RAN1 hasn’t decide whether “subset restriction” is mandatory or not, if it’s mandatory then this component is not needed. 



Proposed modification on UE capability
As it can be seen, the capability definition in the NR case is much more flexible than that for LTE. One particular thing that may delay the deployment of advanced CSI is the fact that the UE needs to support it for the full set of CSI-RS ports. For example, for a UE that supports 32 ports, it is mandatory to support advanced CSI for 32 ports if supported at all – e.g., it is not possible for a UE to support 32 CSI-RS ports with non-advanced CSI and 16 ports for advanced CSI.
A way to remove this limitation is to add a new capability csi-ReportingAdvancedMaxPorts-r14 with range {4, 8, 12, 16, 20, 24, 28}.
Proposal 1: Introduce a new UE capability csi-ReportingAdvancedMaxPorts-r14 that indicates the maximum number of CSI-RS ports supported for advanced CSI.
	- The range of this capability is ENUMERATED {4, 8, 12, 16, 20, 24, 28}
	- Introduce this capability per BoBC.
	- To keep backward compatibility with current Rel-14 ASN.1:
- if the UE does not include this capability and indicates csi-ReportingAdvanced-r14 as supported for a BoBC, then the UE supports advanced CSI with 32 ports in that BoBC
- if the UE includes this capability for a BoBC, then the UE does not indicate csi-ReportingAdvanced-r14 for a BoBC

Proposal 2: Send LS to RAN2 to implement the above signaling
References
[1] R1-1803480, “LS on NR UE features list”, NTT DOCOMO


1/5
