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1. Discussion
	42-1a
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting on PUSCH
	2. The max number of sub-configurations Lmax in one CSI report configuration
3. Report of N CSI sub-report(s) included in one SP-CSI report where each CSI sub-report corresponds to one sub-configuration.
	Component 2 candidate values: {2,3,4,5,6,7,8}
Component 3 candidate values: {2,3,4}

	42-1c
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting on PUCCH
	2. The max number of sub-configurations Lmax in one CSI report configuration
3. Report of N CSI sub-report(s) included in one SP-CSI report where each CSI sub-report corresponds to one sub-configuration.
	Component 2 candidate values: {2,3,4}
Component 3 candidate values: {2,3,4}

	42-1b
	Spatial domain adaptation with CSI feedback based on CSI report sub-configuration(s) for aperiodic CSI reporting
	2. The max number of sub-configurations Lmax in one CSI report configuration
3. Report of N CSI sub-report(s) included in one CSI report where each CSI sub-report corresponds to one sub-configuration
	Component 2 candidate values: {2,3,4,5,6,7,8}
Component 3 candidate values {2,3,4}

	42-2a
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting on PUSCH
	1. The max number of sub-configurations Lmax in one CSI report configuration on PUSCH
2. Report of N CSI sub-report(s) included in one SP-CSI report where each CSI sub-report corresponds to one sub-configuration.
	Component 1 candidate values: {2,3,4,5,6,7,8}
Component 2 candidate values: {2,3,4}

	42-2c
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for semi-persistent CSI reporting on PUCCH
	1. The max number of sub-configurations Lmax in one CSI report configuration
2. Report of N CSI sub-report(s) included in one SP-CSI report where each CSI sub-report corresponds to one sub-configuration.
	Component 1 candidate values: {2,3,4}
Component 2 candidate values: {2,3,4}

	42-2b
	Power domain adaptation with CSI feedback based on CSI report sub-configuration(s) for aperiodic CSI reporting
	2. The max number of sub-configurations Lmax in one CSI report configuration
3. Report of N CSI sub-report(s) included in one CSI report where each CSI sub-report corresponds to one sub-configuration
	Component 2 candidate values: {2,3,4,5,6,7,8}
Component 3 candidate values: {2,3,4}


In RAN1#116 meeting [1], it was agreed that UE separately reports the maximum number of K CSI sub-reports included in a single semi-persistent or aperiodic CSI report and the value range of K is {2, 3, 4}, as highlighted above.

	5.2.1.6	CSI processing criteria
<Omitted>
For a CSI-ReportConfig containing a list of L sub-configuration(s) provided by higher layer parameter csi-ReportSubConfigList, if a CSI-RS resource is referred by M sub-configurations among N triggered sub-configurations for CSI reporting for aperiodic CSI-RS resource, or L configured sub-configurations for CSI reporting for periodic or semi-persistent CSI-RS resource, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted , where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in s-th sub-configuration from M sub-configurations derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2 if configured, otherwise  .


Following the current 214 specification above, CSI-RS resource/port counting rule is defined based on L configured sub-configurations for CSI reporting for P/SP CSI-RS resource. This is because a UE is not able to be aware of how many sub-configurations will be activated/triggered via MAC-CE/DCI when the UE receives P/SP CSI-RS resource. However, if the UE reports K (=the maximum number of CSI sub-reports included in a single semi-persistent or aperiodic CSI report) that is less than L, CSI-RS resource/port counting rule based on L configured sub-configurations can be improved, since UE indicating K as UE capability already knows that at most K out of L sub-configurations will be activated/triggered via MAC-CE/DCI.

For instance, it is assumed that 4 sub-configurations are configured for a CSI report configuration with Type 1 SD adaptation and only a single CSI-RS resource with 16 antenna ports is configured for the CSI report configuration, as follows.
· CSI report configuration associated with a single 16-port periodic CSI-RS
· Sub-config #1: Configured with an antenna port subset using the higher layer bitmap parameter port-subsetIndicator of ‘1111 1111 1111 1111’
· Sub-config #2: Configured with an antenna port subset using the higher layer bitmap parameter port-subsetIndicator of ‘1111 1111 0000 0000
· Sub-config #3: Configured with an antenna port subset using the higher layer bitmap parameter port-subsetIndicator of ‘1111 0000 0000 0000’
· Sub-config #4: Configured with an antenna port subset using the higher layer bitmap parameter port-subsetIndicator of ‘0000 1111 0000 0000’
If the CSI report configuration is semi-persistent or aperiodic, based on current 214 specification,
· The CSI-RS resource is counted as 4 times, and
· The CSI-RS ports within the CSI-RS resource are counted as 32 (=16+8+4+4).
However, if UE reports K (=the maximum number of CSI sub-reports included in a single semi-persistent or aperiodic CSI report) as 2, considering that up to 2 sub-configurations can be activated/triggered via MAC-CE/DCI, the following counting rule seems reasonable:
· The CSI-RS resource is counted as 2 times, and
· The CSI-RS ports within the CSI-RS resource are counted as 24 (=16+8).
It is noted that the number of ports is calculated as the maximum value that can be obtained by using any two of four sub-configurations.

For another instance, it is assumed that 6 sub-configurations are configured for a CSI report configuration with Type 2 SD+PD adaptation and four CSI-RS resources with 8 antenna ports are configured for the CSI report configuration, as follows.
· CSI report configuration associated with 8-port periodic CSI-RS resource #0/1/2/3
· Sub-config #1: Configured with a list of NZP CSI-RS resources, provided by nzp-CSI-RS-resourceList of {CSI-RS resource #0, #1} and configured with power offset A1
· Sub-config #2: Configured with a list of NZP CSI-RS resources, provided by nzp-CSI-RS-resourceList of {CSI-RS resource #0, #1} and configured with power offset A2
· Sub-config #3: Configured with a list of NZP CSI-RS resources, provided by nzp-CSI-RS-resourceList of {CSI-RS resource #0, #1} and configured with power offset A3
· Sub-config #4: Configured with a list of NZP CSI-RS resources, provided by nzp-CSI-RS-resourceList of {CSI-RS resource #0, #1} and configured with power offset A4
· Sub-config #5: Configured with a list of NZP CSI-RS resources, provided by nzp-CSI-RS-resourceList of {CSI-RS resource #2, #3} and configured with power offset B1
· Sub-config #6: Configured with a list of NZP CSI-RS resources, provided by nzp-CSI-RS-resourceList of {CSI-RS resource #2, #3} and configured with power offset B2
If the CSI report configuration is semi-persistent or aperiodic, based on current 214 specification,
· The CSI-RS resource #0 is counted as 4 times, and
· The CSI-RS ports within the CSI-RS resource #0 are counted as 32 (=8 x 4).
However, if UE reports K (=the maximum number of CSI sub-reports included in a single semi-persistent or aperiodic CSI report) as 2, considering that up to 2 sub-configurations can be triggered via DCI, the following counting seems reasonable:
· The CSI-RS resource #0 is counted as 2 times, and
· The CSI-RS ports within the CSI-RS resource #0 are counted as 16 (=8 x 2).
From those two examples, it is observed that the number of CSI-RS resource/port can be reduced if the counting rule takes UE capability into account. This prevents UE from counting unnecessarily large number of CSI-RS resources/ports, which can avoid easily exceeding UE capability on limits for the maximum CSI-RS resource/port.

Proposal #1: For a periodic or semi-persistent CSI-RS resource configured with semi-persistent or aperiodic CSI reporting, the number of CSI-RS resource/port is counted based on minimum of M and K (instead of based on M as in current 214 specification), where K is the maximum number of CSI sub-reports included in a CSI report configuration (subject to UE capability) and M is defined as in 214 specification.
Proposal #2: Adopt one of the following TPs for TS 38.214.
· TP-Alt1
	Reason for Change:
· For a periodic or semi-persistent CSI-RS resource configured with semi-persistent or aperiodic CSI reporting, the current CSI-RS resource/port counting rule is based on referred M sub-configurations amoung L configured sub-configurations. If a UE reports the maximum number (=K) of CSI sub-reports included in a CSI report configuration (subject to UE capability) as the value smaller than M, the UE has to count unnecessarily large number of CSI-RS resource/port although more than K sub-configuraitons can not be activated/triggered.
Summary of Change:
· For a periodic or semi-persistent CSI-RS resource configured with semi-persistent or aperiodic CSI reporting,
· The CSI-RS resource is counted as minumum of M and K.
· The CSI-RS ports within the CSI-RS resource are counted , where  is the total number of CSI-RS ports in the min(M, K) sub-configurations resulting with the largest  value among M sub-configurations.
Consequences if not approved:
· The UE may count unnecessarily large number of CSI-RS resources/ports although more than K sub-configuraitons can not be activated/triggered.

5.2.1.6	CSI processing criteria
<Unchanged texts omitted>
For a CSI-ReportConfig containing a list of L sub-configuration(s) provided by higher layer parameter csi-ReportSubConfigList, if a CSI-RS resource is referred by M sub-configurations among N triggered sub-configurations for CSI reporting for aperiodic CSI-RS resource, or L configured sub-configurations for CSI reporting for periodic or semi-persistent CSI-RS resource, the CSI-RS resource is counted min(M, K) times and the CSI-RS ports within the CSI-RS resource are counted , where  is the total number of  in the min(M, K) sub-configurations resulting with the largest  value among M sub-configurations, K is the maximum number of CSI sub-reports included in one CSI report subject to UE capability if the CSI-RS resource is periodic or semi-persistent and configured for semi-persistent or aperiodic CSI reporting, otherwise , P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in s-th sub-configuration from M sub-configurations derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2 if configured, otherwise  .



· TP-Alt2
	Reason for Change:
· For a periodic or semi-persistent CSI-RS resource configured with semi-persistent or aperiodic CSI reporting, the current CSI-RS resource/port counting rule is based on referred M sub-configurations amoung L configured sub-configurations. If a UE reports the maximum number (=K) of CSI sub-reports included in a CSI report configuration (subject to UE capability) as the value smaller than M, the UE has to count unnecessarily large number of CSI-RS resource/port although more than K sub-configuraitons can not be activated/triggered.
Summary of Change:
· For a periodic or semi-persistent CSI-RS resource configured with semi-persistent or aperiodic CSI reporting,
· The CSI-RS resource is counted as minumum of M and K.
· The CSI-RS ports within the CSI-RS resource are counted .
· In order to guarantee that  results in the largest value that can be obtained by using any  configurations, the number of antenna ports of the subset corresponding to n-th sub-configuration is not less than the number of antenna ports of the subset corresponding to (n+1)-th sub-configuration.
Consequences if not approved:
· The UE may count unnecessarily large number of CSI-RS resource/port although more than K sub-configuraitons can not be activated/triggered.

5.2.1.4.2	Report quantity configurations
<Unchanged texts omitted>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by [csi-ReportSubConfigList]:
-	The UE expects to be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. If the UE indicates a capability for supporting mixed codebook combination in a slot with [ABC], each sub-configuration can be configured with the higher layer parameter codebookType set to 'typeI-SinglePanel' or 'typeI-MultiPanel'. 
-	Each sub-configuration can be configured with an antenna port subset using the higher layer bitmap parameter [port-subsetIndicator] which contains the bit sequence , where  is the MSB and  is the LSB, bit  corresponds to antenna port , and  is the number of ports nrofPorts configured for the CSI-RS resources(s) within a NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement that corresponds to the CSI-ReportConfig. A bit value 0 in [port-subsetIndicator] indicates that the corresponding antenna port is disabled for the sub-configuration, whereas bit value 1 indicates that the antenna port is enabled and belongs to the antenna port subset for the sub-configuration. For the derivation of PMI, antenna ports corresponding to all bits with value of 1 in [port-subsetIndicator] are mapped to consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in [port-subsetIndicator].
-	If a sub-configuration is configured with an antenna port subset, then the sub-configuration can be configured with a [RI restriction parameter] and, if the number of antenna ports of the subset greater than 2, with [n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-SinglePanel' or with [ng-n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-MultiPanel', and, if the corresponding number of antenna ports of the subset is 2, with twoTX-CodebookSubsetRestriction, where the parameters [RI restriction],  [n1-n2], [ng-n1-n2], twoTX-CodebookSubsetRestriction are as described in Clauses 5.2.2.2.1 and 5.2.2.2.2. If a sub-configuration is configured with an antenna port subset, and if higher layer parameter reportQuantity is set to 'cri-RI-i1-CQI', and if the higher layer parameter codebookType is set to 'typeI-SinglePanel', then the sub-configuration can be configured with higher layer parameter typeI-SinglePanel-codebookSubsetRestriction-i2, where typeI-SinglePanel-codebookSubsetRestriction-i2 is as described in Clause 5.2.2.2.1.
-	If a sub-configuration is configured with an antenna port subset, and if the CSI-ReportConfig that contains a mix of sub-configuration(s) each corresponding to 'typeI-SinglePanel' some other sub-configuration(s)  each corresponding to 'typeI-MultiPanel', then the sub-configuration(s) can be configured with the higher layer parameter codebookMode.
-	If a sub-configuration is configured with an antenna port subset, the number of antenna ports of the subset corresponding to n-th sub-configuration is not less than the number of antenna ports of the subset corresponding to (n+1)-th sub-configuration.
<Unchanged texts omitted>
5.2.1.6	CSI processing criteria
<Unchanged texts omitted>
For a CSI-ReportConfig containing a list of L sub-configuration(s) provided by higher layer parameter csi-ReportSubConfigList, if a CSI-RS resource is referred by M sub-configurations among N triggered sub-configurations for CSI reporting for aperiodic CSI-RS resource, or L configured sub-configurations for CSI reporting for periodic or semi-persistent CSI-RS resource, the CSI-RS resource is counted min(M, K) times and the CSI-RS ports within the CSI-RS resource are counted , where K is the maximum number of CSI sub-reports included in one CSI report subject to UE capability if the CSI-RS resource is periodic or semi-persistent and configured for semi-persistent or aperiodic CSI reporting, otherwise , P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in s-th sub-configuration from M sub-configurations derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2 if configured, otherwise  .
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