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 Introduction
In this contribution, we provide our considerations on the remaining issues for spatial and power domain enhancements and provide corresponding TPs for discussion.
 Active CSI-RS port counting 
In RAN1 #114 [1], the counting rule for active CSI-RS ports has been discussed and was controversial. The following agreements were made with further discussions needed in the maintenance phase:
	RAN1 #114 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 #114bis, it was further discussed and the following notes are made in Chairman’s notes [2].
	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 active CSI-RS resource/port counting are based on CSI-RS resource type, and was introduced to consider UE memory of P/SP CSI-RS resource need to be stored before the CSI reports are activated/triggered. Therefore, we believe that the counting here for NES should follow the legacy principle.
Therefore, we propose the following:
Proposal 1: For active CSI-RS ports counting agreement, clarify that for AP CSI-RS, X sub-configurations corresponds to the N activated sub-configurations, and for P/SP CSI-RS, X sub-configurations correspond to the L configured sub-configurations.  The corresponding TP is provided:  
	Reason for change: The definition of X sub-configuration is not clear.

	Summary of change: Clarified the definition of X sub-configurations.

	Consequences if not approved: Unclear spec.

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.214
5.2.1.6 	CSI processing criteria
<Unchanged parts omitted>
For a CSI report configuration containing sub-configuration(s) indicated in a CSI-ReportConfig, if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
-	 if each sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P if each sub-configuration, of the M sub-configurations, is configured with a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], [and/] or is configured with a power offset, provided by [powerOffset],
Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configurations derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2.
For periodic and semi-persistent CSI-RS, X sub-configurations correspond to all the configured sub-configurations in the CSI-ReportConfig, for aperiodic CSI-RS, X sub-configurations correspond to the activated sub-configurations in the CSI-ReportConfig.
<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------




There were discussions in last RAN1 meeting that based on the agreed active CSI-RS port counting rule, a UE that reports a maximum capability to support P active CSI-RS ports, can not support the NES feature if the CSI-RS resource is configured as P ports. 
From the current UE capability as copied below, it can be viewed that the maximum number of active CSI-RS ports (totalNumberPortsSimultaneousNZP-CSI-RS-PerCC) can reach 256, which is 8 times the maximum number of ports of a CSI-RS resource. This maximum value has provided enough room for UE to support NES feature.
	[bookmark: _Toc115429309][bookmark: _Toc60777463]–	MIMO-ParametersPerBand
The IE MIMO-ParametersPerBand is used to convey MIMO related parameters specific for a certain band (not per feature set or band combination).
......
CSI-RS-IM-ReceptionForFeedback ::=              SEQUENCE {
    maxConfigNumberNZP-CSI-RS-PerCC                 INTEGER (1..64),
    maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC      INTEGER (2..256),
    maxConfigNumberCSI-IM-PerCC                     ENUMERATED {n1, n2, n4, n8, n16, n32},
    maxNumberSimultaneousNZP-CSI-RS-PerCC           INTEGER (1..64),
    totalNumberPortsSimultaneousNZP-CSI-RS-PerCC    INTEGER (2..256)
}

CSI-ReportFramework ::=                         SEQUENCE {
    maxNumberPeriodicCSI-PerBWP-ForCSI-Report       INTEGER (1..4),
    maxNumberAperiodicCSI-PerBWP-ForCSI-Report      INTEGER (1..4),
    maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report INTEGER (0..4),
    maxNumberPeriodicCSI-PerBWP-ForBeamReport       INTEGER (1..4),
    maxNumberAperiodicCSI-PerBWP-ForBeamReport      INTEGER (1..4),
    maxNumberAperiodicCSI-triggeringStatePerCC      ENUMERATED {n3, n7, n15, n31, n63, n128},
    maxNumberSemiPersistentCSI-PerBWP-ForBeamReport INTEGER (0..4),
    simultaneousCSI-ReportsPerCC                    INTEGER (1..8)
}



Observation 1: The current UE capability on totalNumberPortsSimultaneousNZP-CSI-RS-PerCC provides enough room to support NES feature.
It should also be noted that in the WI objective, it is explicitly mentioned under the spatial and power domain techniques, that “Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements.”
Proposal 2: Legacy UE capability and value range of “maxNumberSimultaneousNZP-CSI-RS-PerCC” and       “totalNumberPortsSimultaneousNZP-CSI-RS-PerCC” should be reused.  No new UE capabilities regarding active CSI-RS resource/port is introduced. 
Report sub-configurations
 Codebook related parameters
In RAN1 #114bis meeting, it was agreed that the report quantities 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-i1' will be supported for NES.
	Agreement
Support gNB can configure report quantities of 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-i1'.



Therefore, there are discussion on how the related parameters should be configured for the sub-configuration, specifically:
	· 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



For the higher layer parameter non-PMI-PortIndication when reportQuantity is set to 'cri-RI-CQI', when it is configured, it indicates the port indices selected for a particular rank value. For sub-configurations with port subset indication (Type 1 SD, or joint Type 1 SD and PD), if it is configured in the CSI-ReportConfig as in legacy, for some sub-configurations, the indicated port in non-PMI-PortIndication may not be the selected port in the sub-configuration. Therefore, we believe that if this parameter is to be configured, it needs to be configured in the sub-configuration. Otherwise, if it is not configured in the sub-configuration, the legacy behavior when it is not configured will apply, i.e., the first v ports will be used when the rank is v. 
For Type 2 SD, or PD only, or joint Type 2 SD and PD cases, since the sub-configuration does not include port subset indication, the  non-PMI-PortIndication  configured in the CSI-reportConfig still applies. 
Therefore, we have the following proposal
Proposal 3: Regarding the parameter non-PMI-PortIndication, when UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', 
· For Type 1 SD adaptation or joint Type 1 SD and PD adaptation, it can be configured in each sub-configuration; otherwise, if it is not configured in each sub-configuration, the legacy behavior when it is not configured will apply, i.e., the first v ports will be used when the rank is v.
· For Type 2 SD only, PD only, or joint Type 2 SD and PD adaptations, the parameter configured in the CSI-ReportConfig applies. 

Similar considerations applies for the typeI-SinglePanel-codebookSubsetRestriction-i2 parameter. 
Proposal 4: Regarding the parameter typeI-SinglePanel-codebookSubsetRestriction-i2, when UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-i1-CQI', 
· For Type 1 SD adaptation or joint Type 1 SD and PD adaptation, it can be configured in each sub-configuration; otherwise, if it is not configured in each sub-configuration, the legacy behavior when it is not configured will apply. 
· For Type 2 SD only, PD only, or joint Type 2 SD and PD adaptations, the parameter configured in the CSI-ReportConfig applies. 
 
For the discussion regarding the following statement: 
	· For Type 1 SD adaptation, or joint operation of Type 1 SD and PD adaptation, 
· 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.


We think the intention is to clarify that for Type 2 SD and/or PD adaptations, the CodebookConfig in the CSI-ReportConfig will be used for all sub-configurations. Then we have the following proposal:
Proposal 5: For the parameteres related to CodebookConfig configurations, 
· If the sub-configuration is 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;
· Otherwise, if the sub-configuration is not configured with port antenna subset indication, the CodebookConfig in the CSI-ReportConfig applies. 

Proposal 6: The TPs for proposals 3-5 are provided in the following: 
	Reason for change: 
Support of 'cri-RI-i1-CQI', 'cri-RI-CQI' requires additional parameters in the sub-configuration or clarification of UE assumptions when these parameters are not configured.

	Summary of change: 
Added typeI-SinglePanel-codebookSubsetRestriction-i2, and non-PMI-PortIndication in the sub-configuration and clarified UE assumptions when these parameters are not configured.

	Consequences if not approved: 
'cri-RI-i1-CQI', 'cri-RI-CQI'  can not be well supported in NES

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.214
5.2.1.4.2 	Report quantity configurations
<Unchanged parts omitted>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	...
[bookmark: _Hlk136332456]-	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, typeI-SinglePanel-ri-Restriction, codebookMode are as described in Clauses 5.2.2.2.1 and 5.2.2.2.2.
- if reportQuantity is set as 'cri-RI-i1-CQI', the sub-configuration can be additionally configured with   typeI-SinglePanel-codebookSubsetRestriction-i2, if not configured in the sub-configuration, UE assumes precoder for CQI calculation is randomly selected. 



-  if reportQuantity is set as 'cri-RI-CQI', the sub-configuration can be additionally configured with non-PMI-PortIndication, if not configured in the sub-configuration, UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices   are associated with ranks  where  corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator]

[bookmark: _Hlk144482974]-	A sub-configuration can be configured with a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList], which indicates one or more NZP CSI-RS resources, within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.
[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.]
-	A sub-configuration can be configured with a power offset provided by [powerOffset].

<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------



 reportQuantity related parameters

In the last meeting, we agreed that the following report quantities are not applicable to NES, with the intention to preclude the beam management related quantities to be impacted by NES.
	Agreement
Report quantities of 'cri-RSRP', 'cri-SINR', or 'cri-SINR- Index ' are NOT applicable to NES



The CR that captures the above agreement is as follows, which has an implication that all the other report quantities are allowed.  
	TS 38.214 CR after RAN1 #114bis 
[bookmark: _Hlk136536674][bookmark: _Hlk136342384]If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
......
-	The UE does not expect the higher layer parameter reportQuantity to be set to ‘cri-RSRP’, ‘cri-SINR’, or ‘cri-SINR- Index'.



Actually, according to TS38.214, “ a UE may be configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to either 'none', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RSRP', 'cri-SINR', 'ssb-Index-RSRP', 'ssb-Index-SINR', 'cri-RI-LI-PMI-CQI', 'cri-RSRP- Index', 'ssb-Index-RSRP- Index', 'cri-SINR- Index', 'ssb-Index-SINR- Index' or 'tdcp'.” We think it is needed to list out all the quatities that UE does not  expect to be configured.
Proposal 7: Adopt the following TP to capture all the report quantities that UE does not expect to be configured when it is configured with a CSI-ReportConfig that contains a list of sub-configurations.
	Reason for change: The current spec only lists three report quantities that UE does not expect to be configured.

	Summary of change: Include all the report quantities that UE does not expect to be configured for NES when UE is configured with sub-configurations

	Consequences if not approved: Unnecessarily assumes that 'none', 'ssb-Index-RSRP', 'ssb-Index-SINR', 'cri-RSRP- Index', 'ssb-Index-RSRP- Index', 'cri-SINR- Index', 'ssb-Index-SINR- Index' or 'tdcp'. can be configured for NES when UE is configured with sub-configurations

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS 38.214 
[bookmark: _Toc36645533][bookmark: _Toc29673169][bookmark: _Toc29673310][bookmark: _Toc114223825][bookmark: _Toc29674303][bookmark: _Toc11352114][bookmark: _Toc27299902][bookmark: _Toc45810578][bookmark: _Toc20318004]5.2.1.4.2	Report Quantity Configurations
<Unchanged parts omitted>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
......
-	The UE does not expect the higher layer parameter reportQuantity to be set to ‘cri-RSRP’, ‘cri-SINR’, or ‘cri-SINR-Index', 'cri-RSRP-Index', 'none', 'ssb-Index-RSRP', 'ssb-Index-SINR',  'ssb-Index-RSRP- Index', 'ssb-Index-SINR- Index' or 'tdcp'.
<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------



 CSI omission 
In last RAN1 meeting, regarding the CSI omission rule, there were some agreements made on that the mapping across sub-configuration should follow legacy principle. However, for the CSI omission, it was not crystal clear especially for different CSI parts. We discuss on the omission part here. 
	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 UE point of view, treating each sub-configuration as a legacy CSI report, map them and omit them as if they were a legacy CSI report provides the most straight forward solution. 
In legacy, for CSI reporting on PUSCH, only Part 2 is omitted, however, for CSI reporting on PUCCH, Part 1 can also be omitted when all CSI reports consist of one part, as in 5.2.4 TS38.214. For NES CSI reporting consisting of multiple sub-configurations, it would be consistent to also allow omission of CSI part 1 by sub-configuration level. Furthermore, if the CSI part 1 on PUCCH is only partially omitted, it would be provide network more flexibility in PUCCH resource allocation.
Proposal 8: For CSI reporting on PUSCH, and when all CSI reports consist of one part,  CSI part 1 can be omitted in sub-configuration level. The corresponding TP is provided: 
	Reason for change: The current spec does not support sub-configuration level of  Part 1 CSI omission

	Summary of change: Omission of Part 1 CSI when needed, is done at sub-configuration level

	Consequences if not approved: UE drops CSI Part 1 with all sub-configuration together at the same time


	-----------------------------------------------------------Text proposal -----------------------------------------------------------
[bookmark: _Toc20318023][bookmark: _Toc130409803][bookmark: _Toc29673333][bookmark: _Toc29673192][bookmark: _Toc45810601][bookmark: _Toc27299921][bookmark: _Toc11352133][bookmark: _Toc36645556][bookmark: _Toc29674326]TS38.214
5.2.4	CSI reporting using PUCCH
<Unchanged parts 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], for a corresponding CSI report  which contains one or more CSIs, omission of Part 1 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.
<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------




For the Part 2 Wideband CSI, in legacy, the Part 2 wideband CSI for all the CSI reports have the same priority and we think this behavior should also be followed. Moreover, with the current wording in TS38.214, there will be complicated and unclear omission behaviors in some scenarios which makes UE implementation unnecessarily complicated.
Consider the following configurations, where ReportConfig #1 and ReportConfig #3 has no sub-configurations, ReportConfig #2 has 4sub-configurations and ReportConfig  #4 has 2 sub-configurations.
Under the current spec, there will be following issues:
1. Since all the Part WB has the same priority in legacy, and within the same priority level, the dropping will be based on the sub-configuration index. Therefore, the Sub-config #1 in ReportConfig #2 and Sub-config #1 in ReportConfig #4 has the same sub-priority. Followed by Sub-config #2 in ReportConfig #2 and Sub-config #3 in ReportConfig #4. Then followed by Sub-config #3 in ReportConfig #2. Then followed by Sub-config #4 in ReportConfig #4. This introduces very complicated omission behaviors among CSI-ReportConfigs with sub-configurations.
2. The priority between a CSI report without sub-configurations and a CSI report with sub-configurations is not clearly defined. Whether the dropping of Report #1 and Report #4 first, then the sub-configurations, or in a different way, in either way, we see the large effort in making the rules clean needed which is unnecessary from UE perspective.
[image: ]
Therefore, we propose to follow the legacy behavior that all the Part 2 WB CSIs are dropped together when needed.
Proposal 9: For Part 2 Wideband CSI dropping, follow legacy behavior where Wideband CSI is dropped together. The corresponding TP is provided: 
	Reason for change: The current spec allows sub-configuration level of Part 2 Wideband CSI omission

	Summary of change: Omission of Part 2 wideband CSI when needed, is done as legacy in report level 

	Consequences if not approved: UE omission behaviour for Part 2 WB CSI is unclear and unnecessarily complicated

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.214
5.2.3	CSI reporting using PUSCH
<Unchanged parts omitted>



When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where  is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the  CSI reports as defined in 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 multiple Part 2 subband 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.  
......
-	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 subband 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.  
<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------



 CSI-RS port re-indexing for CQI calculation
In RAN1 #114bis, it was agreed that CSI-RS port re-indexing is supported for a CSI report having sub-configuration including port subset indication, and the TP corresponding to the PMI part was agreed. However, for the CQI part, the CR agreed in RAN1 #114 does not support CSI-RS port re-indexing. 
	Agreement
For a CSI report having sub-configuration including port subset indication, CSI-RS port re-indexing is supported.



We think it is beneficial to maintain consistency both in spec and for UE implementation that re-indexing for both PMI and CQI is supported. 

Proposal 10: For CQI calculation with sub-configuration configured with port subset configuration, CSI-RS port re-indexing is supported as for the derivation of PMI. The corresponding TP is provided: 
	Reason for change: The current spec supports re-indexing of ports for PMI derivation, while ports are not re-indexed for CQI derivation. 

	Summary of change: CSI-RS ports for CSI report having sub-configuration including port subset indication, are reindexed  for CQI derivation

	Consequences if not approved: Does not follow RAN1 agreement.

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.214
5.2.2.5	CSI reference resource definition
<Unchanged parts omitted>
If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving PMI and RI:
-	...
-	For a UE configured with a CSI-ReportConfig that contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList],
[bookmark: _Hlk144404232][bookmark: _Hlk144403799][bookmark: _Hlk144403823]-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], as described in clause 5.2.1.4.2, for CQI calculation, 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],  for the sub-configuration with the antenna port subset represented by vector [3000 + p(0), …, 3000 + p(P – 1)]T of size P, where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator], the UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000 + p(0), …, 3000 + P-1  p(P – 1)] T, as given by

where p(j) corresponds to the j-th enabled port in the bitmap [port-subsetIndicator], with p(j)< p(j+1), j =0, …, P-1, P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator] and T , and  are as previously described in this Clause, and the corresponding PDSCH EPRE to CSI-RS EPRE is as previously defined in this Clause if the sub-configuration does not indicate a power offset [powerOffset].
-	if a sub-configuration indicates a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList] and does not indicate a power offset [powerOffset], for CQI calculation for the sub-configuration the UE follows the procedure previously described in this Clause. 
[bookmark: _Hlk136294784]-	if a sub-configuration indicates a power offset [powerOffset], for CQI calculation, the UE shall assume the corresponding PDSCH signals transmitted on the antenna ports of a CSI-RS resource would have a ratio of EPRE to CSI-RS EPRE equal to the [difference] between powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and [powerOffset] [, where the difference is expected to take one of the values that can be configured for powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and is also expected to take a value that is no larger than the value of powerControlOffset].

<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------




 RRC parameters
As discussed in above section 3.1, the parameters non-PMI-PortIndication, typeI-SinglePanel-codebookSubsetRestriction-i2  and codebookMode can be configured in the sub-configuration. These parameters needs to be added in the RRC parameter list. 
Proposal 11: Add non-PMI-PortIndication, typeI-SinglePanel-codebookSubsetRestriction-i2  and codebookMode  in 1a) in Row 3 Column J of the RRC parameter list.

 Conclusion
In this contribution, we discussed our considerations on remaining issues on spatial and power domain enhancement to support network energy saving, the following proposals are made:
Active CSI-RS port counting
Observation 1: The current UE capability on totalNumberPortsSimultaneousNZP-CSI-RS-PerCC provides enough room to support NES feature.
Proposal 1: For active CSI-RS ports counting agreement, clarify that for AP CSI-RS, X sub-configurations corresponds to the N activated sub-configurations, and for P/SP CSI-RS, X sub-configurations correspond to the L configured sub-configurations.  The corresponding TP is provided:  
	Reason for change: The definition of X sub-configuration is not clear.

	Summary of change: Clarified the definition of X sub-configurations.

	Consequences if not approved: Unclear spec.

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.214
5.2.1.6 	CSI processing criteria
<Unchanged parts omitted>
For a CSI report configuration containing sub-configuration(s) indicated in a CSI-ReportConfig, if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
-	 if each sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P if each sub-configuration, of the M sub-configurations, is configured with a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], [and/] or is configured with a power offset, provided by [powerOffset],
Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configurations derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2.
For periodic and semi-persistent CSI-RS, X sub-configurations correspond to all the configured sub-configurations in the CSI-ReportConfig, for aperiodic CSI-RS, X sub-configurations correspond to the activated sub-configurations in the CSI-ReportConfig.
<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------



Proposal 2: Legacy UE capability and value range of “maxNumberSimultaneousNZP-CSI-RS-PerCC” and       “totalNumberPortsSimultaneousNZP-CSI-RS-PerCC” should be reused.  No new UE capabilities regarding active CSI-RS resource/port is introduced. 

Codebook related parameters
Proposal 3: Regarding the parameter non-PMI-PortIndication, when UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', 
· For Type 1 SD adaptation or joint Type 1 SD and PD adaptation, it can be configured in each sub-configuration; otherwise, if it is not configured in each sub-configuration, the legacy behavior when it is not configured will apply, i.e., the first v ports will be used when the rank is v.
· For Type 2 SD only, PD only, or joint Type 2 SD and PD adaptations, the parameter configured in the CSI-ReportConfig applies. 
Proposal 4: Regarding the parameter typeI-SinglePanel-codebookSubsetRestriction-i2, when UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-i1-CQI', 
· For Type 1 SD adaptation or joint Type 1 SD and PD adaptation, it can be configured in each sub-configuration; otherwise, if it is not configured in each sub-configuration, the legacy behavior when it is not configured will apply. 
· For Type 2 SD only, PD only, or joint Type 2 SD and PD adaptations, the parameter configured in the CSI-ReportConfig applies. 
Proposal 5: For the parameteres related to CodebookConfig configurations, 
· If the sub-configuration is 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;
· Otherwise, if the sub-configuration is not configured with port antenna subset indication, the CodebookConfig in the CSI-ReportConfig applies. 
Proposal 6: The TPs for proposals 3-5 are provided in the following TP: 
	Reason for change: 
Support of 'cri-RI-i1-CQI', 'cri-RI-CQI' requires additional parameters in the sub-configuration or clarification of UE assumptions when these parameters are not configured.

	Summary of change: 
Added typeI-SinglePanel-codebookSubsetRestriction-i2, and non-PMI-PortIndication in the sub-configuration and clarified UE assumptions when these parameters are not configured.

	Consequences if not approved: 
'cri-RI-i1-CQI', 'cri-RI-CQI'  can not be well supported in NES

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.214
5.2.1.4.2 	Report quantity configurations
<Unchanged parts omitted>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	...
-	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, typeI-SinglePanel-ri-Restriction, codebookMode are as described in Clauses 5.2.2.2.1 and 5.2.2.2.2.
- if reportQuantity is set as 'cri-RI-i1-CQI', the sub-configuration can be additionally configured with   typeI-SinglePanel-codebookSubsetRestriction-i2, if not configured in the sub-configuration, UE assumes precoder for CQI calculation is randomly selected. 



-  if reportQuantity is set as 'cri-RI-CQI', the sub-configuration can be additionally configured with non-PMI-PortIndication, if not configured in the sub-configuration, UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices   are associated with ranks  where  corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator]
-	A sub-configuration can be configured with a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList], which indicates one or more NZP CSI-RS resources, within the NZP-CSI-RS-ResourceSet contained in the CSI-ResourceConfig for channel measurement which corresponds to the CSI-ReportConfig.
[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.]
-	A sub-configuration can be configured with a power offset provided by [powerOffset].

<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------




reportQuantity related parameters
Proposal 7: Adopt the following TP to capture all the report quantities that UE does not expect to be configured when it is configured with a CSI-ReportConfig that contains a list of sub-configurations.
	Reason for change: The current spec only lists three report quantities that UE does not expect to be configured.

	Summary of change: Include all the report quantities that UE does not expect to be configured for NES when UE is configured with sub-configurations

	Consequences if not approved: Unnecessarily assumes that 'none', 'ssb-Index-RSRP', 'ssb-Index-SINR', 'cri-RSRP- Index', 'ssb-Index-RSRP- Index', 'cri-SINR- Index', 'ssb-Index-SINR- Index' or 'tdcp'. can be configured for NES when UE is configured with sub-configurations

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS 38.214 
5.2.1.4.2	Report Quantity Configurations
<Unchanged parts omitted>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
......
-	The UE does not expect the higher layer parameter reportQuantity to be set to ‘cri-RSRP’, ‘cri-SINR’, or ‘cri-SINR-Index', 'cri-RSRP-Index', 'none', 'ssb-Index-RSRP', 'ssb-Index-SINR',  'ssb-Index-RSRP- Index', 'ssb-Index-SINR- Index' or 'tdcp'.
<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------




CSI omission
Proposal 8: For CSI reporting on PUSCH, and when all CSI reports consist of one part,  CSI part 1 can be omitted in sub-configuration level. The corresponding TP is provided: 
	Reason for change: The current spec does not support sub-configuration level of  Part 1 CSI omission

	Summary of change: Omission of Part 1 CSI when needed, is done at sub-configuration level

	Consequences if not approved: UE drops CSI Part 1 with all sub-configuration together at the same time


	-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.214
5.2.4	CSI reporting using PUCCH
<Unchanged parts 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], for a corresponding CSI report  which contains one or more CSIs, omission of Part 1 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.
<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------



Proposal 9: For Part 2 Wideband CSI dropping, follow legacy behavior where Wideband CSI is dropped together. The corresponding TP is provided: 
	Reason for change: The current spec allows sub-configuration level of Part 2 Wideband CSI omission

	Summary of change: Omission of Part 2 wideband CSI when needed, is done as legacy in report level 

	Consequences if not approved: UE omission behaviour for Part 2 WB CSI is unclear and unnecessarily complicated

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.214
5.2.3	CSI reporting using PUSCH
<Unchanged parts omitted>



When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where  is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the  CSI reports as defined in 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 multiple Part 2 subband 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.  
......
-	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 subband 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.  
<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------



CSI-RS port re-indexing for CQI calculation
Proposal 10: For CQI calculation with sub-configuration configured with port subset configuration, CSI-RS port re-indexing is supported as for the derivation of PMI. The corresponding TP is provided: 
	Reason for change: The current spec supports re-indexing of ports for PMI derivation, while ports are not re-indexed for CQI derivation. 

	Summary of change: CSI-RS ports for CSI report having sub-configuration including port subset indication, are reindexed  for CQI derivation

	Consequences if not approved: Does not follow RAN1 agreement.

	-----------------------------------------------------------Text proposal -----------------------------------------------------------
TS38.214
5.2.2.5	CSI reference resource definition
<Unchanged parts omitted>
If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving PMI and RI:
-	...
-	For a UE configured with a CSI-ReportConfig that contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList],
-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], as described in clause 5.2.1.4.2, for CQI calculation, 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],  for the sub-configuration with the antenna port subset represented by vector [3000 + p(0), …, 3000 + p(P – 1)]T of size P, where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator], the UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000 + p(0), …, 3000 + P-1  p(P – 1)] T, as given by

where p(j) corresponds to the j-th enabled port in the bitmap [port-subsetIndicator], with p(j)< p(j+1), j =0, …, P-1, P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator] and T , and  are as previously described in this Clause, and the corresponding PDSCH EPRE to CSI-RS EPRE is as previously defined in this Clause if the sub-configuration does not indicate a power offset [powerOffset].
-	if a sub-configuration indicates a list of NZP CSI-RS resources, provided by [nzp-CSI-RS-resourceList] and does not indicate a power offset [powerOffset], for CQI calculation for the sub-configuration the UE follows the procedure previously described in this Clause. 
-	if a sub-configuration indicates a power offset [powerOffset], for CQI calculation, the UE shall assume the corresponding PDSCH signals transmitted on the antenna ports of a CSI-RS resource would have a ratio of EPRE to CSI-RS EPRE equal to the [difference] between powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and [powerOffset] [, where the difference is expected to take one of the values that can be configured for powerControlOffset of the CSI-RS resource, given in Clause 5.2.2.3.1, and is also expected to take a value that is no larger than the value of powerControlOffset].

<Unchanged parts omitted>
-------------------------------------------------------End of Text proposal ------------------------------------------------------



RRC parameters    
[bookmark: _GoBack]Proposal 11: Add non-PMI-PortIndication, typeI-SinglePanel-codebookSubsetRestriction-i2  and codebookMode  in 1a) in Row 3 Column J of the RRC parameter list.
 Reference
[1] RAN1 Chair’s Notes, 3GPP TSG RAN WG1 #114, Toulouse, France, Aug 21st – Aug 25th, 2023.
[2] RAN1 Chair’s Notes, 3GPP TSG RAN WG1 #114b, Xiamen, China, Oct 9th – OCT 13th, 2023.
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