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Discussion
CSI Dropping from non-valid CSI reference resource
In RAN1 #114-bis, the following suggestion was made.
	For RAN1#115:
Further discuss in the next meeting for the following case:
A UE configured with CSI report configuration with e.g. two sub-configurations (sub-config#1 and sub-config#2), each with e.g. two CSI-RS resources, none of the CSI-RS Tx occasions of sub-config#1 meet the CSI reference resource, i.e. they are later than CSI ref. resource, the UE shall 
· Alt 1: report the CSI report, according to current spec
· Alt 2: report the CSI sub-report#2 only and drop the CSI sub-report#1 only
· Alt 3: drop the entire CSI report



When RAN1 decided to allow dropping of CSI reports on sub-report/configuration basis, the premise was that there is benefit from the network to have CSI knowledge, even if they were partial information. We believe the same logic should apply to any dropping rules for CSI sub-reports, including if CSI sub-reports do not have valid CSI reference resources to perform the measurement on.
Alt 1 from the discussion in RAN1 #114-bis, where UE generated report for all sub-reports regardless of whether CSI sub-report has a valid CSI reference resource, does not work, as the behavior and contents of the CSI sub-report will be unclear and potentially left up to different UE implementation. This approach clearly should not be even considered as valid choice.
Alt 2 from the discussion in RAN1 #114-bis, where UE reports CSI sub-reports that it can, and drops those it cannot generate CSI, seems to be most reasonable outcome for the network. As such, we support Alt 2.
Proposal 1:
· In case CSI report configuration contains one or more sub-configurations that do not have valid CSI reference resource, then UE shall only drop the sub-reports corresponding to the problematic cases.
· Alt 2 of CSI dropping issue identified in RAN1 #114-bis.
	Reasons for change:
Ambiguous CSI report/sub-report dropping rules when no valid CSI reference resource exist.
Summary of change:
Clarify that CSI within a CSI report containing one or more sub-configurations is dropped when the CSI does not have a corresponding valid CSI reference resource.
Consequences if not approved:
Incorrect UE behavior and ambiguous specification.

	=========== TP for TS38.213 =============
[bookmark: _Toc11352131][bookmark: _Toc20318021][bookmark: _Toc27299919][bookmark: _Toc29673190][bookmark: _Toc29673331][bookmark: _Toc29674324][bookmark: _Toc36645554][bookmark: _Toc45810599][bookmark: _Toc146791804]5.2.2.5	CSI reference resource definition
-- unchanged text omitted --
If there is no valid downlink slot for the CSI reference resource corresponding to a CSI Report Setting in a serving cell, CSI reporting is omitted for the serving cell in uplink slot n'. If a CSI report contains one or more CSIs corresponding to a sub-configuration from list of sub-configurations contained in the CSI-ReportConfig, and if there is no valid downlink slot for the CSI reference resource corresponding to a CSI of a sub-configuration of a CSI Report Setting in a serving cell, the CSI of the sub-configuration within a CSI report is omitted for the serving cell in uplink slot n'.
-- unchanged text omitted --




CSI dropping rule for sub-configuration level
In RAN1 #114-bis, the following suggestion was made.
	For RAN1#115
· Further check whether there is any issue according to the current specification that, for the CSI mapping of a CSI report configuration having L sub-configurations, Part 2 wideband CSIs have the same priority and are dropped per sub-configuration level in the ascending order of sub-configuration index.
· Further check whether part 1 CSI can already be dropped in legacy for a CSI report configuration, and if so, then Part 1 CSIs are dropped per sub-configuration level, in the ascending order of sub-configuration index.
· Companies are encouraged to provide TPs for necessary changes




From our understanding the current specification text on omission of CSI corresponding to sub-configuration level is written such that dropping is done per priority level. Since wideband CSIs all have priority level 0, the current specification seems to support dropping of wideband CSI per sub-configuration level as well. The following is the text from the TS38.214.
	5.2.3	CSI reporting using PUSCH
-- text omitted --
-	For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of Part 2 CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority.



Therefore, we believe part 2 wideband CSI dropping per sub-configuration level is addressed in current specification.
Observation 1:
· part 2 wideband CSI dropping per sub-configuration level is addressed in current specification.

On a side note, the specification on what happens after all CSIs of sub-configuration level of a priority level is omitted seems to be missing. We believe there could be value in clarify the behavior when all CSIs of a priority level is omitted.
Proposal 2:
· Clarify in the specification that all CSIs of a priority level is omitted, then next omission is performed in the next higher priority level.
	Reasons for change:
Ambiguous CSI sub-report dropping rules after all sub-report of a priority level is omitted.
Summary of change:
Clarify that if all CSIs of a priority level is omitted, then next omission is performed in the next higher priority level.
Consequences if not approved:
Ambiguous specification.

	=========== TP for TS38.213 =============
5.2.3	CSI reporting using PUSCH
-- unchanged text omitted –
Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand with value '1' are numbered continuously in increasing order with the lowest subband of csi-ReportingBand with value set to '1' as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level, except when the corresponding CSI report contains one or moremultiple Part 2 CSIs each of which corresponding to a sub-configuration from a list of sub-configurations contained in the CSI-ReportConfig as described in Clause 5.2.1.1.
-- unchanged text omitted –
-	For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of Part 2 CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority. If Part 2 CSIs of a priority level is all omitted, then further omission, if needed, is performed for Part 2 CSIs of the next higher priority level.
-- unchanged text omitted --



On the issue of omitting of part 1 wideband CSI on sub-configuration level, our understanding is that this is only possible when CSI is transmitted over PUCCH and only if part 1 CSI exist for the feedback. This behavior seems to be missing from specification. Therefore, we suggest clarifying that Part 1 only CSIs on PUCCH are dropped per sub-configuration level, in the ascending order of sub-configuration index.
Proposal 3:
· Clarify specification that Part 1 only CSIs on PUCCH are dropped per sub-configuration level, in the ascending order of sub-configuration index.
	Reasons for change:
Ambiguous CSI sub-report dropping rules for PUCCH with only Part 1 after all sub-report of a priority level is omitted.
Summary of change:
Clarify that Part 1 only CSIs on PUCCH are dropped per sub-configuration level, in the ascending order of sub-configuration index.
Consequences if not approved:
Ambiguous specification.

	=========== TP for TS38.213 =============
5.2.4	CSI reporting using PUCCH
-- unchanged text omitted –
A UE is not expected to report CSI with a total number of UCI bits and CRC bits larger than 115 bits when configured with PUCCH format 4. For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Clause 5.2.5. CSI report is omitted beginning with the lowest priority level until the CSI report code rate is less or equal to the one configured by the higher layer parameter maxCodeRate. For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], Omission of CSI on PUCCH that consist of one part is performed on sub-configuration level within the same priority, where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority. If all first part CSI of a priority are all omitted, then further omission, if needed, is performed for CSIs of the next higher priority level, where priority order is determined from the Prii,CSI(y,k,c,s) value as defined in Clause 5.2.5.
If any of the CSI reports consist of two parts, the UE may omit a portion of Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1. For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a given CSI report which contains one or more CSIs, omission of Part 2 CSI is defined in Clause 5.2.3. Part 2 CSI is omitted beginning with the lowest priority level until the Part 2 CSI code rate is less or equal to the one configured by higher layer parameter maxCodeRate.
-- unchanged text omitted –




CSI-RS configuration for Type 2 SD or Joint Type 2 SD and PD
In RAN1 #114-bis, the following suggestion was made.
	For RAN1#115:
· For Type 2 SD adaptation or joint operation of Type 2 SD and PD adaptation, whether the list of NZP CSI-RS resources configured for a sub-configuration is identical to or has no intersection with the list of NZP CSI-RS resources configured for the other sub-configuration(s) within the same CSI-ReportConfig.
· Companies are encouraged to check the example as provided in section 2.5 in R1- 2309647
· For Type 1 SD adaptation, or joint operation of Type 1 SD and PD adaptation, 
· ‘typeI-SinglePanel-codebookSubsetRestriction-i2’ is configured for each sub-configuration 
· if a UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', the UE expects to be configured with higher layer parameter non-PMI-PortIndication in each sub-configuration
· if all the sub-configurations are configured with port antenna subset indication, the codebook subset restriction, ri restriction, N1 and N2 (and Ng when applicable) should be configured separately in each sub-configuration, instead of being configured in CodebookConfig in the CSI report configuration; otherwise, the CodebookConfig should be configured as legacy in the CSI report configuration.



From our understanding, this issue is stemming from the bracketed text in Section 5.2.1.4.2 of TS38.213 (see copy below).
	5.2.1.4.2	Report quantity configurations 
-- text omitted --
[The list of NZP CSI-RS resources is identical to or has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.]



The contribution in R1-2309647 [1] highlights the potential ambiguity for NZP CSI-RS resources with different power offset values. From our reading of the specification, if there are different NZP CSI-RS resources where the used physical resources are identical but have different power offset values, they should still be considered identical. Therefore, removal of the bracket from the specification seems to rectify the potential concerns raised in [1].
Proposal 4:
· Remove the bracket in Section 5.2.1.4.2 of TS38.214.
· [The list of NZP CSI-RS resources is identical to or has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.]

CSI-RS port counting
In RAN1 #114, the following agreement was made.
	Agreement
For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by
· Option 2A:  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation.
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configuration s derived from port subset indication.
· It is understood that further discussions are necessary



In RAN1 #115, further discussion took place on the issue for X, and the following was suggested.
	For RAN1#115 (Companies are encouraged to study and be ready to make decision in the next meeting)
For a CSI report configuration containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and CSI-RS ports within the CSI-RS resource are counted by agreed in previous meeting, and 
· X=N for AP-CSI-RS resources
· [X=L for P-CSI-RS resources]
· FFS: X= N or L for SP-CSI-RS resources
· FFS: X= N or L for SP-CSI report
· Support following UE capability parameters for NES:
· simultaneous ports at least for per CC
· simultaneous resources at least for per CC 




The main controversial issue was how X was determined. The variable X is something that is not intended to be signaled but just an intermediary value to facilitate how the CSI-RS resource counting is expected to be performed. When the gNB configures total of L sub-configurations and therefore L CSI-RS resources, but only triggers to report N (N ≤ L) sub-configurations, the question is what is the set of CSI-RS resources in which a CSI-RS will be counted multiple times. If X is equal to L, which is the all the CSI-RS resources associated with all sub-configurations, in case of aperiodic CSI reporting where only small number of sub-configurations, e.g. N =1 or 2, the UE will still count number of simultaneous CSI-RS ports to be large value, irrespective of the different CSI-RS ports being involved in the CSI feedback calculation.
For periodic and semi-persistent CSI reporting cases, since the UE may need to measure and monitor all potential CSI-RS ports for CSI feedback preparation, it seems reasonable to assume that counting the number of simultaneous CSI-RS ports be performed across all potential sub-configurations.
The challenge is CSI port counting should be based on CSI-RS resources, while different CSI reports that require different requirements using different CSI-RS resource sets. Currently the specification supports the following combinations between CSI reports and CSI-RS resources.
	CSI-RS resource and CSI Report Combination
	P-CSI Report
	SP-CSI Report
	A-CSI Report

	P-CSI-RS
	RRC
	PUCCH: Trigger by MAC-CE
PUSCH: Trigger by DCI
	Trigger by DCI

	SP-CSI-RS
	Not supported
	PUCCH: Trigger by MAC-CE
PUSCH: Trigger by DCI
	Trigger by DCI

	A-CSI-RS
	Not supported
	Not supported
	Trigger by DCI



One possible compromise to the issue could be for the use X=N for AP-CSI-RS resources, X=N for SP-CSI-RS resources if used by CSI report on PUCCH, X=L for all other cases. 
	CSI-RS resource and CSI Report Combination
	P-CSI Report
	SP-CSI Report
	A-CSI Report

	P-CSI-RS
	RRC
X = L
	PUCCH: Trigger by MAC-CE
· X = N
PUSCH: Trigger by DCI
· X = L
	Trigger by DCI
X = L

	SP-CSI-RS
	Not supported
	PUCCH: Trigger by MAC-CE
· X = N
PUSCH: Trigger by DCI
· X = L
	Trigger by DCI
· X = L

	A-CSI-RS
	Not supported
	Not supported
	Trigger by DCI
X = N



Therefore, we suggest the following revision to the agreement.
Proposal 5:
· For value of X from RAN1 agreement in RAN1 #114, use the following values.
	CSI-RS resource and CSI Report Combination
	P-CSI Report
	SP-CSI Report
	A-CSI Report

	P-CSI-RS
	RRC
X = L
	PUCCH: Trigger by MAC-CE
· X = N
PUSCH: Trigger by DCI
· X = L
	Trigger by DCI
X = L

	SP-CSI-RS
	Not supported
	PUCCH: Trigger by MAC-CE
· X = N
PUSCH: Trigger by DCI
· X = L
	Trigger by DCI
· X = L

	A-CSI-RS
	Not supported
	Not supported
	Trigger by DCI
X = N




Conclusions
In this contribution, we discussed maintanence issues with network energy saving techniques in spatial and power domain. The following is a summary of the observations and proposals:
Proposal 1:
· In case CSI report configuration contains one or more sub-configurations that do not have valid CSI reference resource, then UE shall only drop the sub-reports corresponding to the problematic cases.
· Alt 2 of CSI dropping issue identified in RAN1 #114-bis.
	Reasons for change:
Ambiguous CSI report/sub-report dropping rules when no valid CSI reference resource exist.
Summary of change:
Clarify that CSI within a CSI report containing one or more sub-configurations is dropped when the CSI does not have a corresponding valid CSI reference resource.
Consequences if not approved:
Incorrect UE behavior and ambiguous specification.

	=========== TP for TS38.213 =============
5.2.2.5	CSI reference resource definition
-- unchanged text omitted --
If there is no valid downlink slot for the CSI reference resource corresponding to a CSI Report Setting in a serving cell, CSI reporting is omitted for the serving cell in uplink slot n'. If a CSI report contains one or more CSIs corresponding to a sub-configuration from list of sub-configurations contained in the CSI-ReportConfig, and if there is no valid downlink slot for the CSI reference resource corresponding to a CSI of a sub-configuration of a CSI Report Setting in a serving cell, the CSI of the sub-configuration within a CSI report is omitted for the serving cell in uplink slot n'.
-- unchanged text omitted --



Observation 1:
· part 2 wideband CSI dropping per sub-configuration level is addressed in current specification.

Proposal 2:
· Clarify in the specification that all CSIs of a priority level is omitted, then next omission is performed in the next higher priority level.
	Reasons for change:
Ambiguous CSI sub-report dropping rules after all sub-report of a priority level is omitted.
Summary of change:
Clarify that if all CSIs of a priority level is omitted, then next omission is performed in the next higher priority level.
Consequences if not approved:
Ambiguous specification.

	=========== TP for TS38.213 =============
5.2.3	CSI reporting using PUSCH
-- unchanged text omitted –
Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand with value '1' are numbered continuously in increasing order with the lowest subband of csi-ReportingBand with value set to '1' as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level, except when the corresponding CSI report contains one or moremultiple Part 2 CSIs each of which corresponding to a sub-configuration from a list of sub-configurations contained in the CSI-ReportConfig as described in Clause 5.2.1.1.
-- unchanged text omitted –
-	For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of Part 2 CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority. If Part 2 CSIs of a priority level is all omitted, then further omission, if needed, is performed for Part 2 CSIs of the next higher priority level.
-- unchanged text omitted --



Proposal 3:
· Clarify specification that Part 1 only CSIs on PUCCH are dropped per sub-configuration level, in the ascending order of sub-configuration index.
	Reasons for change:
Ambiguous CSI sub-report dropping rules for PUCCH with only Part 1 after all sub-report of a priority level is omitted.
Summary of change:
Clarify that Part 1 only CSIs on PUCCH are dropped per sub-configuration level, in the ascending order of sub-configuration index.
Consequences if not approved:
Ambiguous specification.

	=========== TP for TS38.213 =============
5.2.4	CSI reporting using PUCCH
-- unchanged text omitted –
A UE is not expected to report CSI with a total number of UCI bits and CRC bits larger than 115 bits when configured with PUCCH format 4. For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Clause 5.2.5. CSI report is omitted beginning with the lowest priority level until the CSI report code rate is less or equal to the one configured by the higher layer parameter maxCodeRate. For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], Omission of CSI on PUCCH that consist of one part is performed on sub-configuration level within the same priority, where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority. If all first part CSI of a priority are all omitted, then further omission, if needed, is performed for CSIs of the next higher priority level, where priority order is determined from the Prii,CSI(y,k,c,s) value as defined in Clause 5.2.5.
If any of the CSI reports consist of two parts, the UE may omit a portion of Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1. For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a given CSI report which contains one or more CSIs, omission of Part 2 CSI is defined in Clause 5.2.3. Part 2 CSI is omitted beginning with the lowest priority level until the Part 2 CSI code rate is less or equal to the one configured by higher layer parameter maxCodeRate.
-- unchanged text omitted –




Proposal 4:
· Remove the bracket in Section 5.2.1.4.2 of TS38.214.
· [The list of NZP CSI-RS resources is identical to or has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.]

Proposal 5:
· For value of X from RAN1 agreement in RAN1 #114, use the following values.
	CSI-RS resource and CSI Report Combination
	P-CSI Report
	SP-CSI Report
	A-CSI Report

	P-CSI-RS
	RRC
X = L
	PUCCH: Trigger by MAC-CE
· X = N
PUSCH: Trigger by DCI
· X = L
	Trigger by DCI
X = L

	SP-CSI-RS
	Not supported
	PUCCH: Trigger by MAC-CE
· X = N
PUSCH: Trigger by DCI
· X = L
	Trigger by DCI
· X = L

	A-CSI-RS
	Not supported
	Not supported
	Trigger by DCI
X = N
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