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1 Introduction
In RAN#87 e-meeting, the specification impacts for mandatory features without capability signalling was discussed [1][2]. No UE radio access capability parameters are defined for mandatory features without capability signalling and such capability parameters are not captured in the current TS 38.306, e.g. MIMO feature 2-32 “Basic CSI feedback”. 
	2-32
	Basic CSI feedback
	1) Type I single panel codebook based PMI (further discuss which mode or both to be supported as mandatory) 

2) 2Tx codebook for FR1 and FR2 

3) 4Tx codebook for FR1

4) 8Tx codebook for FR1 when configured as wideband CSI report
5) p-CSI on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH)

6) p-CSI report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)

7) a-CSI on PUSCH (at least Z value >= 14 symbols, detail processing time to be discussed separately) 

further check a-CSI on p-CSI-RS and/or SP-CSI-RS from component-7


However, for some UE radio access capability parameters, the prerequisite features are these mandatory features without capability parameters, and it may cause confusion whether such radio access capability parameters needs to be fulfilled. For example, the basic CSI feedback capability 2-32 should be considered for the Type I single panel codebook capability 2-36. In this contribution, we will discuss the minimum mandatory value for Type I single panel codebook capability 2-36.
2 Discussion
According to current specification, the UE can report codebookParameters to indicate the codebooks and the corresponding list of supported CSI-RS resources (i.e., supportedCSI-RS-ResourceList) for Type I single panel codebook, which corresponds to Layer1 UE feature 2-36 (a MIMO feature). 
	2-36
	Type I single panel 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) Supported Codebook Mode(s)

3) Max # of CSI-RS resource in a resource set


	codebookParameters

Indicates the codebooks and the corresponding parameters supported by the UE.

Parameters for type I single panel codebook (type1 singlePanel) supported by the UE, which are mandatory to report:
-
supportedCSI-RS-ResourceList;

-
modes indicates supported codebook modes (mode 1, both mode 1 and mode 2);

-
maxNumberCSI-RS-PerResourceSet indicates the maximum number of CSI-RS resource in a resource set.

Parameters for type I multi-panel codebook (type1 multiPanel) supported by the UE, which are optional:

-
supportedCSI-RS-ResourceList;

-
modes indicates supported codebook modes (mode 1, mode 2, or both mode 1 and mode 2);

-
maxNumberCSI-RS-PerResourceSet indicates the maximum number of CSI-RS resource in a resource set;

-
nrofPanels indicates supported number of panels.

Parameters for type II codebook (type2) supported by the UE, which are optional:

-
supportedCSI-RS-ResourceList;

-
parameterLx indicates the parameter "Lx" in codebook generation where x is an index of Tx ports indicated by maxNumberTxPortsPerResource;

-
amplitudeScalingType indicates the amplitude scaling type supported by the UE (wideband or both wideband and sub-band);

-
amplitudeSubsetRestriction indicates whether amplitude subset restriction is supported for the UE.

Parameters for type II codebook with port selection (type2-PortSelection) supported by the UE, which are optional:

-
supportedCSI-RS-ResourceList;

-
parameterLx indicates the parameter "Lx" in codebook generation where x is an index of Tx ports indicated by maxNumberTxPortsPerResource;

-
amplitudeScalingType indicates the amplitude scaling type supported by the UE (wideband or both wideband and sub-band).

supportedCSI-RS-ResourceList includes list of the following parameters:

-
maxNumberTxPortsPerResource indicates the maximum number of Tx ports in a resource;

-
maxNumberResourcesPerBand indicates the maximum number of resources across all CCs within a band simultaneously;

-
totalNumberTxPortsPerBand indicates the total number of Tx ports across all CCs within a band simultaneously.



Based on the definition of Basic CSI feedback 2-32 and Type I single panel codebook 2-36, there is a linkage between 2-32 and 2-36. In fact, the mandatory values related to the maxNumberTxPortsPerResource to be reported for Type I single panel codebook should take information according to the 2-32 feature into account which include:
2) 2Tx codebook for FR1 and FR2 

3) 4Tx codebook for FR1

4) 8Tx codebook for FR1 when configured as wideband CSI report
That is, for Type I single panel codebook, the UE shall support 2Tx codebook for FR1 and FR2, 4Tx codebook for FR1, 8Tx codebook for FR1 when configured as wideband CSI report. However, no amplitude scaling type (wideband or both wideband and narrowband) is indicated for Type I single panel codebook (type1 singlePanel), therefore the network may configure the UE with wideband CSI report. Consequently, it is obvious that the UE shall support 8Tx codebook for FR1 in case that wideband CSI report is configured by the network.
For 2-36, the list of supported CSI-RS resources includes a triplet
{maxNumberTxPortsPerResource, maxNumberResourcesPerBand, totalNumberTxPortsPerBand}, 
where maxNumberTxPortsPerResource indicates the maximum number of Tx ports in a CSI-RS resource.
Based on the analysis for mandatory feature 2-32 above, there is a restriction for maxNumberTxPortsPerResource in 2-36 Type I single panel codebook to reflect the mandatory Tx codebook values as per 2-32 MIMO feature:
UE shall support 8 Tx ports in a CSI-RS resource for FR1

UE shall support 2 Tx ports in a CSI-RS resource for FR2
And the restriction above should be clearly captured in TS 38.306 to ensure that the mandatory feature without capability signalling (MIMO feature 2-32) is supported by the UE.
Proposal: Add the following restrictions in TS 38.306 for supportedCSI-RS-ResourceList related to 2-36 MIMO feature Type I single panel codebook:
UE shall support 8 Tx ports in a CSI-RS resource for FR1

UE shall support 2 Tx ports in a CSI-RS resource for FR2
The corresponding Rel-15 CR and Rel-16 CR is provided in [4] and [5] respectively.
3 Conclusions
The paper discussed the minimum mandatory capability values for the 2-36 MIMO feature Type I single panel codebook and made the following proposal: 
Proposal: Add the following restrictions in TS 38.306 for supportedCSI-RS-ResourceList related to 2-36 MIMO feature Type I single panel codebook:
UE shall support 8 Tx ports in a CSI-RS resource for FR1

UE shall support 2 Tx ports in a CSI-RS resource for FR2
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