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Introduction
In regard of TS 38.214 [1] on CSI measurement, this contribution proposes to clarify CodebookConfig including various parameters such as number of antenna ports, codebook subset restriction (CBSR), etc., when UE is configured with multiple CSI-RS resources for CRI reporting.
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Configuration for CSI-RS Resources
In the current TS 38.214 [1] and TS 38.331 [2], we have observed the followings:
· A CSI report configuration, specified by a higher layer parameter CSI-ReportConfig, can be associated to one or more CSI-RS resources.
· In CSI-ReportConfig, a higher layer parameter CodebookConfig contains configurations on number of antenna ports and CBSR for a single CSI-RS resource.
· Since CSI-ReportConfig has only one CodebookConfig irrespective of the number of associated CSI-RS resources, CodebookConfig and corresponding number of antenna ports and CBSR for each CSI-RS resource is ambiguous when multiple CSI-RS resources are associated to CSI-ReportConfig to report CRI based CSI reporting.
Based on the above observation, possible solutions to resolve the issue can be provided as follows:
· Alt 1: a CodebookConfig in CSI-ReportConfig is commonly applied to all of the associated CSI-RS resources, i.e., the same number of antenna ports and the same CBSR are used for all of the associated CSI-RS resources.
· Alt 2: each CSI-RS resource can have independent CodebookConfig.
In Figure 1, required configuration payloads are depicted. As shown in Figure 1, although both alternatives can clearly resolve the ambiguity, Alt-2 requires larger configuration payload because CodebookConfig needs to be configured per each CSI-RS resource. Such increase can be large especially when the number of CSI-RS resources per set is large or the number of ports per CSI-RS resource is large. For instance, when 8 CSI-RS resources are configured for a set and the number of ports per CSI-RS resource is 32 with configuration (N1, N2) = (4, 4), the total payload size of CodebookConfig for Type I single panel codebook is 8*(N1*N2*O1*O2+8) = 2,112 bits since the corresponding value of (O1, O2) = (4, 4). Even if the number of ports per CSI-RS resource is restricted to 8 at maximum, corresponding payload size is 8*(N1*N2*O1*O2+8) = 576 bits when configuration (N1, N2) = (2, 2) is used. However, when the same CodebookConfig is shared among all CSI-RS resources, the payload size for 32 ports with configuration (N1, N2) = (4, 4) is only 264 bits. Since the performance benefits from configuring different CodebookConfig, e.g. different number of antenna ports, antenna array configuration, and CBSR for each CSI-RS resource, have not been investigated enough yet, specification efforts including potential signalling overhead as aforementioned cannot be justified at least in Rel-15. Consequently, we propose the following proposal.

Proposal 1: When a UE is configured with more than one CSI-RS resource within a resource set, the CodebookConfig associated with the resource set is commonly applied to all of the CSI-RS resources in that resource set.



Figure 1. Configuration of CodebookConfig for Alt-1 and Alt-2.

Moreover, additional restriction on number of antenna ports and number of CSI-RS resources should be considered for CRI reporting with CQI. When large number of CSI-RS resources which have large number of antenna ports, UE requires high complexity to measure and compute the CSI of all antenna ports for multiple CSI-RS resources. For example, if a UE is configured with 8 CSI-RS resources of which having 32 antenna ports each, the UE needs to measure and compute 8*32 = 256 CSI-RS ports to report only one CSI. Such implementation complexity is obviously burdensome.
The mentioned burden can be reduced by restricting the number of antenna ports per each CSI-RS resource as 8 at maximum. In the example above, the number of CSI-RS ports for CSI measurements is reduced to 64. Furthermore, aforementioned payload of CodebookConfig can be reduced to 72 bits, which is only about 30% of that for 32 ports with configuration (N1, N2) = (4, 4). We therefore propose the following.

Proposal 2: When a UE is configured with more than one CSI-RS resource for CRI reporting with CQI, the number of antenna ports for each CSI-RS resource should be no more than 8.

Table 1 provides the corresponding text proposal for the proposals above.
Table 1. Text proposal for TS38.214
	[bookmark: _Toc510988194]5.2.1.4.2	Report Quantity Configurations
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', and multiple resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI. The UE does not expect to be configured with different values of the higher layer parameter nrofPorts for CSI-RS resources in the same resource sets.
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP' or 'ssb-Index-RSRP'
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE is not required to update measurements for more than 64 [CSI-RS and or SSB] resources, and the UE shall report in a single report nrofReportedRS (higher layer configured) different [CRI or SSBRI (SSB Resource Indicator)] for each report setting. 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 [CSI-RS and or SSB] resources, and the UE shall report in a single reporting instance two different [CRI or SSBRI] for each report setting, where [CSI-RS and or SSB] resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘cri-RI-PMI-CQI', ' cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', then the UE is not expected to be configured with more than 8 CSI-RS resources in a CSI-RS resource set contained within a resource setting that is linked to the CSI-ReportConfig.
If the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP' or ‘none' and the CSI-ReportConfig is linked to a resource setting configured with the higher layer parameter resourceType set to 'aperiodic', then the UE is not expected to be configured with more than 16 CSI-RS resources in a CSI-RS resource set contained within the resource setting.
If the UE is configured with a CSI-ReportConfig with higher layer parameter ReportQuantity set to ‘CRI/RI/PMI/CQI’, ‘CRI/RI/i1’, ‘CRI/RI/i1/CQI’, ‘CRI/RI/CQI’, ‘CRI/RSRP’ or ‘CRI/I/LI/PMI/CQI’, then the UE is not expected to be configured with more than 8 antenna ports for each CSI-RS resource in the CSI resource settings linked to the CSI-ReportConfig.
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Conclusions
This contribution presents Samsung’s view on the number of ports and CBSR for multiple CSI-RS resources. The following proposals are made:
· Proposal 1: When a UE is configured with more than one CSI-RS resource within a resource set, the CodebookConfig associated with the resource set is commonly applied to all of the CSI-RS resources in that resource set.
· [bookmark: _GoBack]Proposal 2: When a UE is configured with more than one CSI-RS resource for CRI reporting with CQI, the number of antenna ports for each CSI-RS resource should be no more than 8
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