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1	Introduction
In this paper, we discuss maintenance issues for NW energy saving techniques in spatial and power domains.
2	Discussion on Issues
Issue #1: Counting of active CSI-RS resources/ports
In 38.214, the following text specifies how to count active CSI-RS resources/ports:[38.214 Section 5.2.1.6]
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-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2.

In this text, the active resources/ports are counted according to M; however, the specification is incomplete since it says “referred by M sub-configurations among X sub-configurations,” and X is undefined.
In RAN1#114bis, the following proposal was discussed without agreement:
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 

As is well known from current specifications, the following combinations of CSI-RS resource type / CSI reporting type are allowed:
	Resource Type
	Reporting Type

	
	p-CSI
	sp-CSI
	ap-CSI

	p-CSI-RS
	√
	√
	√

	sp-CSI-RS
	N/A
	√
	√

	ap-CSI-RS
	N/A
	N/A
	√



Here we consider the combinations highlighted in green in the above table for which it is possible to trigger/activate CSI reporting for N out of L sub-configurations. We note that for p-CSI reporting (only allowed on p-CSI-RS), CSI is reported always for all L sub-configurations. This example illustrates the consequences of the two different options for defining X:
· Option #1: X = N for ap/sp/p-CSI-RS
· i.e., X defined according to triggered/activated sub-configurations
· Option #2: X = L for ap/sp/p-CSI-RS
· i.e., X defined according to configured sub-configurations

Table 1 below shows the number of active resources/ports for the example of a single P = 32 port CSI-RS resource for both Option #1 and Option #2. The table considers both PD and Type-1 SD adaptation only, since for Type-2 SD adaptation, resources are not referred to by different sub-configurations. For Type-1 SD adaptation with L = 4 configured sub-configurations, it is assumed that the port subsets have {32,16,8,4} ports in order of increasing sub-configuration ID. For L = 3 / 2 / 1, the port subsets have {32, 16, 8} / {32, 16} / {32} ports, respectively.
Here we consider a UE that reports a capability of 32 active ports per CC (typical for UEs supporting modern AAS systems deployed in the field). Table 1 clearly shows that with Option #2, no more than L = 1 sub-configuration can be configured without exceeding the 32-port per CC capability, resulting in a NES feature that is useless.
[bookmark: _Ref146292351]Table 1: Number of active resources/ports for the case of a single P = 32 port p-CSI-RS resource referred to by multiple sub-configurations. 
	Configured Sub-configurations (L)
	Triggered Sub-Configurations (N)
	Option #1 (X = N)
	Option #2 (X = L)

	
	
	Active Resources
	Active Ports
(Type-1 SD)
	Active Ports
(PD)
	Active Resources
	Active Ports
(Type-1 SD)
	Active Ports
(PD)

	1
	1
	1
	32
	32
	1
	32
	32

	2
	1
	1
	32
	32
	2
	48
	64

	
	2
	2
	48
	64
	
	
	

	3

	1
	1
	32
	32
	3
	56
	96

	
	2
	2
	48, 40, 32
	64
	
	
	

	
	3
	3
	56
	96
	
	
	

	4
	1
	1
	32
	32
	4
	60
	128

	
	2
	2
	48, 40, 36, 32
	64
	
	
	

	
	3
	3
	56, 52, 32
	96
	
	
	

	
	4
	4
	60
	128
	
	
	



Option 1 at least allows a larger number of sub-configurations to be configured than Option 2, and in some small number of cases it allows up to N = 2 or 3 sub-configurations to be triggered/activated without exceeding the 32-port per CC UE capability, at least for Type-1 SD. For example, with L = 4 and N = 2, the following sub-configurations can be triggered: 16 + 8, 16 + 4, 8 + 4. For N = 3, only 16 + 8 + 4 can be triggered. For PD adaptation, however, no more than N = 1 sub-configuration can be triggered/activated without exceeding the 32 port capability for any value of L which is severely restrictive indeed. Clearly, the restrictive nature is due to the fact that the ports are “over counted” considering that there is only a single resource.
Both Option #1 and #2 for counting CSI-RS resources/ports impose severe restrictions on the number of sub-configurations within a CSI-ReportConfig that can be either triggered/activated (Option #1) or configured (Option #2) unless the minimum UE capability on simultaneous CSI-RS antenna ports per CC is increased above 32.
To allow configuration and triggering of more than one sub-configuration at least for ap/sp CSI reporting at least for Type-1 SD adaptation, we strongly prefer Option #1, and thus we propose the following:
[bookmark: _Toc149751031]For ap/sp-CSI reporting, at least for Type-1 SD adaptation, support X = N, regardless of the CSI-RS resource type.
[bookmark: _Toc149751032]For p-CSI reporting, support X = L.
In our view, reporting of multiple CSIs for NES can be simpler from a UE perspective compared to multi-CSI reporting in general, due to the fact that the reporting (sub)-configurations and resource configurations are quite constrained. For example, for PD adaptation, only a single CSI-RS resource need be configured, and the only thing different amongst the reporting sub-configurations is the power offset. The channel estimates generated by the UE can be completely reused for each CSI sub-report. Only the final CSI computation itself is affected by the power offset. Hence we think it makes sense to define separate components within the basic NES Feature Group(s) for active CSI-RS ports/resources per CC and across all CCs. This will enable a UE to declare support for NES with a larger minimum number of active ports/resources without impacting UE capability for CSI reporting in general, outside the NES feature. This enables a reasonable evolution path for NES, and for this reason, we support the direction of the final bullet + sub-bullets in the above proposal that was discussed last meeting.
[bookmark: _Ref149722100][bookmark: _Toc149751033]Support the following components within the basic UE Feature Group(s) defined for SD and PD adaptation for NES:
· [bookmark: _Toc149751034]Number of active CSI-RS resources per CC
· [bookmark: _Toc149751035]Number of active CSI-RS resources across all CCs
· [bookmark: _Toc149751036]Number of active CSI-RS ports for active CSI-RS resources per CC
· [bookmark: _Toc149751037]Number of active CSI-RS ports for active CSI-RS resources across all CCs
Even with Option #1 as proposed above, in order to have a useful NES feature that is not unduly restricted in flexibility, the per CC UE capability on active CSI-RS ports should be larger than 32. Further, we think that triggering up to N = 3 sub-configurations would provide adequate flexibility for ap/sp CSI-reporting. Thus we propose the following minimum values for the per CC capability components in Proposal 3. The “all CC” values can be separately discussed.
[bookmark: _Toc149751038]For PD and Type-1 SD, support 3 as the minimum UE capability on the number of active CSI-RS resources per CC.
[bookmark: _Toc149751039]For Type-1 SD adaptation, support 56 as the minimum UE capability on the number of active CSI-RS antenna ports per CC. 
[bookmark: _Toc149751040]For PD adaptation, support 96 as the minimum UE capability on the number of active CSI-RS antenna ports per CC.
For the case of Type-2 SD adaptation, where resources are not referred to multiple sub-configurations, the minimum UE capability on the number of active resources/ports should be different than above. For CSI reporting, the legacy spec allows up to 8 CSI-RS resources to be configured, with up to 8 ports per resource when there are 3 or more resources in the set. Hence the minimum UE capability should be 8 active resources per CC in order to avoid too small a number of resources per sub-configuration. This would translate to a minimum of 64 active ports (8 resources * 8 ports/resource) to avoid too small number of ports per resource.
[bookmark: _Toc149751041]For Type-2 SD, support 8 as the minimum UE capability on the number of active CSI-RS resources per CC.
[bookmark: _Toc149751042]For Type-2 SD adaptation, support 64 as the minimum UE capability on the number of active CSI-RS antenna ports per CC. 
Another issue that has not yet been finalized is how to count active ports for the case of joint PD + SD adaptation. As already agreed, for PD-only adaptation or Type-2 SD-only adaptation, the ports are counted as M x P. Hence, there would be no reason to count any differently for joint PD/SD operation. Hence we propose to remove the square brackets around [and/] in the 2nd sub-bullet of the above quoted specification text from 38.214 Section 5.2.1.6.
For the case of joint PD + Type-1 SD operation, an additional formula is needed to separately account for (1) the subset of sub-configurations that are configured with both a port subset and a power offset, and (2) the subset of sub-configurations that are configured with a power offset only. We think that the following formula is quite in-line with the spirit of what has been agreed for PD-only and Type-1 SD-only adaptation:

where S1M is the set of sub-configurations amongst M that are configured with both a port subset and a power offset, and S2M is the set of sub-configurations configured with a power offset only. If all M sub-configurations are without a power offset, then this formula reduces to  which was previously agreed for Type-1 SD-only adaptation. If all sub-configuration are without a port subset, then the formula defaults to M × P which was previously agreed for PD-only adaptation.
[bookmark: _Toc149751043]For joint PD / Type-1 SD adaptation, support counting of active CSI-RS ports according to number of ports Ps in a port subset for sub-configurations configured with both a port subset and a power offset. Count according to P for sub-configurations configured with a power offset only.
Regarding the maximum number of configured sub-configurations that is supported by the specifications, we think that a maximum of 8 would be sufficient. For example, this would allow almost all combinations of 3 SD adaptation patterns and 3 power offsets (there are 9 such combinations). Furthermore, in the LS that was sent to RAN2 in RAN1#114bis, it was agreed that for sp-CSI reporting on PUCCH, a maximum of Lmax = 8 sub-configurations can be configured in a CSI-ReportConfig. Hence, it makes sense to define this maximum for all CSI reporting types. 
[bookmark: _Toc149751044]Support configuration of a maximum of Lmax = 8 sub-configurations in a CSI-ReportConfig.
Based on the above discussion, we have the following text proposal which includes some additional wording to clearly differentiate between the resource/port counting approaches for a CSI-ReportConfig without sub-configurations and a CSI-ReportConfig configured with sub-configurations. In addition, since X = M in all of the above proposals, it is only necessary to define M for aperiodic, semi-persistent, and periodic CSI reporting; the variable X can be removed.
[bookmark: _Toc149751045]Support TP#1 for 38.214, Section 5.2.1.6
· Reason for changes
· The specification for counting of active CSI-RS resources/ports is incomplete for the case of a CSI-ReportConfig configured with sub-configurations. The current spec provides resource/port counts for when a CSI-RS resource is referred by M sub-configurations among X sub-configurations; however, X is currently undefined.
· The specification for counting of active CSI-RS ports is incomplete when one or more sub-configurations is configured for both PD and SD adaptation
· Summary of changes
· Provide definition of M (and remove X) for the case of ap/sp/p CSI reporting
· Provide a formula for counting active CSI-RS ports for the case when one or more sub-configurations are configured for both PD and SD adaptation
· Consequences if not approved
· Undefined count of active CSI-RS resources/ports for comparison with UE capability on simultaneous resources/ports per CC

----------------------------------------- Text Proposal (TP#1) for 38.214, Section 5.2.1.6 -----------------------------------
*** Unchanged text omitted ***
In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the scheduled PUSCH containing the report associated with this aperiodic CSI-RS. When the PDCCH candidates are associated with a search space set configured with searchSpaceLinking, for the purpose of determining the NZP CSI-RS resource active duration, the PDCCH candidate that ends later in time among the two linked PDCCH candidates is used. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred N times by one or more CSI Reporting Settings not configured with higher layer parameter [csi-ReportSubConfigList], the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times. For a CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, if a CSI-RS resource is referred  times by one of the  CSI-RS resources, where  is defined in clause 5.2.1.4.2, and/or one or two Resource Pairs, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted  times. 
For a CSI report configuration CSI-ReportConfig containing a list of L sub-configuration(s) indicated in a CSI-ReportConfig provided by higher layer parameter [csi-ReportSubConfigList], 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],
-	 if one or more sub-configurations are configured with a CSI-RS antenna port subset,  provided by [port-subsetIndicator], and one or more sub-configurations are configured with a power offset, provided [powerOffset].   is the subset of M sub-configurations configured with both a CSI-RS antenna port subset and a power offset, and  is the subset of M sub-configurations configured with a power offset and not configured with a CSI-RS antenna port subset,
-	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  is defined as the number of triggered/activated sub-configurations for aperiodic/semi-persistent CSI reporting, and  is defined as the number of configured sub-configurations for periodic CSI reporting. Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

Issue #2: CSI Part 2 Wideband and CSI Part 1 Dropping
The Chaiman’s notes from RAN1#114bis, contain the following guidance:
[bookmark: _Hlk148713737]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

CSI Part 2 Wideband Omission
Regarding the first bullet about Part 2 CSI omission, the current version of 38.214 contains the following related text for the omission order:[38.214 Section 5.2.3]
-	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.


which is in-line with the following agreement from RAN1#114:
Agreement
For CSIs across multiple sub-configurations in one CSI reportConfig map different sub-configurations based on RAN1#114 agreement in 9.7.1
· For Part 2 priority reporting level
· Option 1: for a given band type from {wideband, even subband, odd subband}, the omission order follows the priority order determined by sub-configuration index 

In Figure 1, we consider a representative example of two CSI-ReportConfigs corresponding to two CSI reports (Nrep = 2), one configured with sub-configurations and one without.
[image: ]
[bookmark: _Ref146286467]Figure 1: Example showing two CSI-ReportConfigs, one with N = 3 sub-configurations, and the other with no sub-configurations.
According to agreements and Rel-18 specifications so far, the mapping order for the CSI reports and sub-reports is as follows in which the CSI Part 2 wideband components are highlighted. These components are at the same priority level:
Mapping order:
1. [bookmark: _Hlk146210630]CSI Part 1 of sub-report 0 of report 0
1. CSI Part 1 of sub-report 1 of report 0
1. CSI Part 1 of sub-report 2 of report 0
1. CSI Part 1 of report 1
1. CSI Part 2 wideband of sub-report 0 of report 0
1. CSI Part 2 wideband of sub-report 1 of report 0
1. CSI Part 2 wideband of sub-report 2 of report 0
1. CSI Part 2 wideband of report 1
1. CSI Part 2 even sub-bands of sub-report 0 of report 0
1. CSI Part 2 even sub-bands of sub-report 1 of report 0
1. CSI Part 2 even sub-bands of sub-report 2 of report 0
1. CSI Part 2 odd sub-bands of sub-report 0 of report 0
1. CSI Part 2 odd sub-bands of sub-report 1 of report 0
1. CSI Part 2 odd sub-bands of sub-report 2 of report 0
1. CSI Part 2 even sub-bands of sub-report 1 of report 1
1. CSI Part 2 odd sub-bands of sub-report 1 of report 1

According to agreements and Rel-18 specifications so far, the dropping order for Part 2 is sequential starting from the bottom of the above list, i.e. 16, 15, …, 8, 7, 6, 5. In case the CSI-ReportConfigs in Figure 1 would be reversed, the dropping would still be sequential, except for the Part 2 wideband components. Those components would be mapped as
5. CSI Part 2 wideband of report 1
6. CSI Part 2 wideband of sub-report 0 of report 0
7. CSI Part 2 wideband of sub-report 1 of report 0
8. CSI Part 2 wideband of sub-report 2 of report 0

but the dropping order would be 5, 8, 7, 6 instaed of 8, 7, 6, 5. This was discussed during RAN1#114bis, and it was proposed by some companies to revert the above agreement and associated spec text, and agree instead that all Part 2 wideband components (5, 6, 7, and 8) should be dropped together. The rationale that was given is that Part 2 wideband components all occupy Priority Level 0 in Table 5.2.3-1 in 38.214, so they should be dropped together to avoid non-sequential dropping. Our preference is to keep the current omission order, even if it may result in non-sequential dropping order for some cases. It is beneficial to the network to receive a subset of wideband CSIs rather than none of them. We note that if there is only one CSI-ReportConfig (e.g. the first one in Figure 1), there is no issue on non-sequential dropping.
[bookmark: _Toc149751046]Do not revert the RAN1#114 agreement in order to support dropping of all Part 2 CSI wideband components together. No change is needed to specifications. 
CSI Part 1 Omission for PUCCH
Regarding the second bullet in the RAN#115 guidance, we can observe from current specifications that omission of CSI Part 1 is defined for the case of CSI feedback on PUCCH as follows:[38.214 Section 5.2.4]
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.


Without further spec changes, the implication of the highlighted text is that if a CSI-ReportConfig contains sub-configurations, all Part 1 CSI sub-reports would be dropped together since dropping is done at report-level rather than sub-report level. To be consistent with the currently specified Part 2 dropping rules at sub-report level, we propose a spec change to allow CSI Part 1 dropping to be at sub-report level for consistency.
[bookmark: _Toc149751047]Support TP#2 for 38.214, Section 5.2.4
· Reason for changes
· Support CSI Part 1 dropping at sub-configuration level to be consistent with CSI Part 2 dropping at sub-configuration level
· Summary of changes
· Add procedure text to support CSI Part 1 dropping at sub-configuration level to be consistent with CSI Part 2 dropping at sub-configuration level
· Consequences if not approved
· Inconsistent dropping behavior between CSI Part 1 and Part 2

---------------------------------------- Text Proposal (TP#2) for 38.214, Section 5.2.4 ----------------------------------------
*** 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 is done at a sub-configuration level within the same priority level, where a sub-configuration with lower index provided by [csi-ReportSubConfigID] has higher priority.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

Issue #3: CSI-RS resource lists for PD/Type-2 SD adaptation
38.214 Section 5.2.1.4.2 contains the following text, where the highlighted square brackets related to PD/Type-2 SD adaptation need to be resolved:[38.214 Section 5.2.1.4.2] 
[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]:
…
[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].
…

We agree in principle with the wording in square brackets since the intention is that any pair of sub-configurations should refer to different (non-intersecting) CSI-RS resource IDs. The only situation where the CSI-RS resource IDs can be the same (identical) is if powerOffset is configured for one or both sub-configurations, and is non-zero if configured for only one and is different if configured for both (see configuration example in Section 2.5 in [2]). Based on this, we propose the following which achieves the same thing as TP in [2] but with simpler wording. 
[bookmark: _Toc149751048]Support TP#3 for 38.xxx, Section x.y.z
· Reason for changes
· Resolution of square brackets in 38.214 Section 5.2.1.4.2 for how a list of CSI-RS resources in a sub-configuration can be configured for Type-2 SD with or without joint PD adaptation
· Summary of changes
· Clarify restrictions on the configuration of the list of CSI-RS resources in a sub-configuration covering Type-2 SD with or without joint PD adaptation. The restriction 
· Consequences if not approved
· Incomplete specification for Type-2 SD with or without joint PD adaptation

-------------------------------- Text Proposal (TP#3) for 38.xxx, Section x.y.z -----------------------------------
[bookmark: _Toc11352114][bookmark: _Toc20318004][bookmark: _Toc27299902][bookmark: _Toc29673169][bookmark: _Toc29673310][bookmark: _Toc29674303][bookmark: _Toc36645533][bookmark: _Toc45810578][bookmark: _Toc146791776]5.2.1.4.2	Report quantity configurations
*** Unchanged text omitted ***
-	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].
-	For any pair of sub-configurations each configured with a list of NZP CSI-RS resources provided by [nzp-CSI-RS-resourceList], the lists either have no intersection or are identical. If identical, either one or both sub-configurations are configured with a power offset provided by [powerOffset], and the power offset shall be non-zero if only one sub-configuration is configured with a power offset, and the power offsets shall be different if both sub-configuration are configured with a power offset.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

Issue #4: NZP CSI-RS for Interference Measurement
[bookmark: _Hlk149649354]NZP CSI-RSs for interference measurement are primarily used for MU-MIMO, where a number of CSI-RSs are “pre-scheduled” to the users in the MU group, and these resources are precoded (beamformed) in the same way as the PDSCH layers would be beamformed when scheduled to the same users. This emulates the inter-user interference that would be experienced when PDSCH is scheduled, thus enabling accurate CSI feedback.
For NES, this process would be quite complicated when considering multiple SD and/or PD hypotheses, and also considering port subsets for Type-1 SD adaptation. Moreover, the MU-MIMO scenario is not consistent with low load scenarios which may often be the target for energy saving. For these reasons, we think that for a CSI-ReportConfig configured with sub-configurations, the configuration of associated NZP CSI-RS resource(s) for interference measurement should not be supported. We note that this does not preclude configuration of a legacy CSI-ReportConfig with associated NZP CSI-RS resource(s) for interference measurement.
[bookmark: _Toc149751049]Do not support configuration of NZP CSI-RS resource(s) for interference measurement associated with a CSI-ReportConfig configured with sub-configurations.
Issue #5: Non-PMI Reporting
If the UE is configured with reportQuantity = ‘cri-RI-CQI’, it does not report PMI information, and assumes the identity matrix when it estimates RI and CQI. This is used for the scenario of pre-coded CSI-RS. For such a case, the UE can be configured with the higher layer parameter non-PMI-PortIndication which contains a sequence of relative CSI-RS port indices (indexing starting at 0) corresponding to each rank ν up to a maximum rank R that the UE should assume for RI and CQI reporting. R is less than or equal to the number of ports P of the associated CSI-RS resource(s). For each rank ν, the sequence contains relative port indices   corresponding to each of the ν MIMO layers. If the higher layer parameter non-PMI-PortIndication is absent, the UE assumes R = P and port indices for rank ν as .[38.214 Section 5.2.1.4.2]
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', 




-	if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource. The UE shall only report RI corresponding to the configured fields of PortIndexFor8Ranks.



-	if the UE is not configured with higher layer parameter non-PMI-PortIndication, the 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  is the number of ports in the CSI-RS resource.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .

In RAN1#114bis, the following two agreements were made, where the 2nd one includes the case of non-PMI reporting:
Agreement
For a CSI report having sub-configuration including port subset indication, CSI-RS port re-indexing is supported.

Agreement
Support gNB can configure report quantities of 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-i1'.

The first agreement was captured in the same section of 38.214 as the above text (see below extract from the editor CR in [1]). The intention of the wording “For the derivation of PMI …” is that it should exclude the case of non-PMI reporting, which is correct, since the agreed re-indexing scheme that re-maps a port subset indicated by port-subsetIndicator to consecutive port numbers is not valid when reportQuantity = ‘cri-RI-CQI’.5.2.1.4.2	Report quantity configurations
*** Unchanged text omitted ***
[bookmark: _Hlk149579567]If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	Tthe 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 the 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].
*** Unchanged text omitted ***

To preserve the port numbers indicated by the parameter non-PMI-PortIndication, a simple approach would be to include a similar parameter in a sub-configuration if that sub-configuration includes port-subsetIndicator. However, the new parameter should be restricted to indicate ports corresponding only to those with bit value ‘1’ in the bitmap port-subsetIndicator.
[bookmark: _Toc149751050][bookmark: _Hlk149584895]If a CSI-ReportConfig is configured with reportQuantity = ‘cri-RI-CQI’ and if a sub-configuration contains port-subsetIndicator, support configuration of the higher layer parameter non-PMI-PortIndicationSubConfig within the sub-configuration. The parameter definition (both when present and when absent) is analogous to the the legacy parameter non-PMI-PortIndication, except the indicated ports are restricted to be those corresponding to bit value ‘1’ in the bitmap port-subsetIndicator, and the maximum rank is no greater than P, where P is the number of bits with value 1 in port-subsetIndicator.
[bookmark: _Toc149751051]RAN1 to inform RAN2 of the additional RRC parameter non-PMI-PortIndicationSubConfig that can be configured within a sub-configuration.
[bookmark: _Toc149751052]RAN1 to agree on a TP for 38.214 to capture the UE behavior related to this new parameter, assuming that port re-indexing does not apply when reportQuantity = ‘cri-RI-CQI.’
Issue #6: Re-indexing of ports for CSI calculation
The following agreement from RAN1#114bis states that port re-indexing is supported for CSI reporting in general, and thus applies not only for PMI derivation, but also for RI/CQI derivation (except if reportQuantity = ‘cri-RI-CQI’). 
Agreement
For a CSI report having sub-configuration including port subset indication, CSI-RS port re-indexing is supported.
Currently, in 38.214 Section 5.2.2.5.1, the UE assumptions for CQI/PMI/RI calculation do not take into account port re-indexing, and in our view they should in order to have consistency throughout the specification. Hence we propose the following which clarifies in which cases port re-indexing shall be applied and which cases it should not.
[bookmark: _Toc149751053][bookmark: _Hlk149562586]Support TP#4 for 38.214 Section 5.2.2.5.1
· Reason for changes
· RAN1 agreement on re-indexing of CSI-RS ports is not fully implemented for CSI quantities other than PMI
· Summary of changes
· Fully implement RAN1 agreement on re-indexing of CSI-RS ports such that re-indexing consistently applied for derivation of all CSI quantities, not just PMI
· Consequences if not approved
· Ambiguity in CSI-RS port numbering for some CSI quantities

----------------------------------------- Text Proposal (TP#4) for 38.214, Sections 5.2.2.5.1 ---------------------------------
[bookmark: _Toc146791805]5.2.2.5.1	UE assumptions for CQI/PMI/RI calculation
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:
-	The first 2 OFDM symbols are occupied by control signaling.
-	The number of PDSCH and DM-RS symbols is equal to 12.
-	The same bandwidth part subcarrier spacing configured as for the PDSCH reception
-	The bandwidth as configured for the corresponding CQI report.
-	The IAB-MT shall only assume the frequency resources as indicated by the DL TX power adjustment MAC CE, if indicated for the slot of the CSI reference resource by DL Tx Power Adjustment MAC CE as described in [10, TS 38.321].
-	The reference resource uses the CP length and subcarrier spacing configured for PDSCH reception 
-	No resource elements used by primary or secondary synchronization signals or PBCH.
-	Redundancy Version 0.
-	The ratio of PDSCH EPRE to CSI-RS EPRE is as given in Clause 5.2.2.3.1.
-	In addition, the IAB-MT shall apply the provided DL TX power adjustment, if indicated for the slot of the CSI reference resource by DL Tx Power Adjustment MAC CE as described in [10, TS 38.321].
-	Assume no REs allocated for NZP CSI-RS and ZP CSI-RS.
-	Assume the same number of front-loaded DM-RS symbols as the maximum front-loaded symbols configured by the higher layer parameter maxLength in DMRS-DownlinkConfig. 
-	Assume the same number of additional DM-RS symbols as the additional symbols configured by the higher layer parameter dmrs-AdditionalPosition.
-	Assume the PDSCH symbols are not containing DM-RS.
-	Assume PRB bundling size of 2 PRBs.
-	The PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 8 transmission layers as defined in Clause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, 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,…, 3000+P-1], as given by
	


	where  is a vector of PDSCH symbols from the layer mapping defined in Clause 7.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports. If only one CSI-RS port is configured, W(i) is 1. If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to either 'cri-RI-PMI-CQI' or 'cri-RI-LI-PMI-CQI', W(i) is the precoding matrix corresponding to the reported PMI applicable to x(i). If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to 'cri-RI-CQI', W(i) is the precoding matrix corresponding to the procedure described in Clause 5.2.1.4.2. If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to 'cri-RI-i1-CQI', W(i) is the precoding matrix corresponding to the reported i1 according to the procedure described in Clause 5.2.1.4.2. The corresponding PDSCH signals transmitted on antenna ports [3000,…,3000 + P - 1] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Clause 5.2.2.3.1. 
-	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 for the sub-configuration except when the higher layer parameter reportQuantity is set to 'cri-RI-CQI', 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 – 1p(P – 1)] T, as given by

where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator]  p(j) corresponds to the j-th enabled port in the bitmap [port-subsetIndicator], with p(j)< p(j+1), j =0, …, P-1, 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 text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

Issue #7: Alignment of “Sub-report” terminology
[bookmark: _Toc149751054]Support TP#5 for 38.214, Sections 5.2.3 and 5.2.4
· Reason for changes
· Terminology of CSIs between 38.214 and 38.212 is misaligned for the description of CSI Part 2 omission
· Summary of changes
· Change “CSIs” in 38.214 to “CSI sub-reports”
· Consequences if not approved
· Inconsistent terminology between different specifications for description of CSI Part 2 omission

-------------------------------- Text Proposal (TP#5) for 38.214, Section 5.2.3 and 5.2.4 -----------------------------------
*** Unchanged text omitted ***
[bookmark: _Toc11352132][bookmark: _Toc20318022][bookmark: _Toc27299920][bookmark: _Toc29673191][bookmark: _Toc29673332][bookmark: _Toc29674325][bookmark: _Toc36645555][bookmark: _Toc45810600][bookmark: _Toc130409802]5.2.3	CSI reporting using PUSCH
*** Unchanged text omitted ***
For both Type I and Type II reports configured for PUCCH but transmitted on PUSCH, the determination of the payload for CSI part 1 and CSI part 2 follows that of PUCCH as described in Clause 5.2.4.



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 CSIs sub-reports with Part 2 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 ***
[bookmark: _Hlk145428220]-	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 sub-reports, 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.
*** Unchanged text omitted ***
[bookmark: _Toc11352133][bookmark: _Toc20318023][bookmark: _Toc27299921][bookmark: _Toc29673192][bookmark: _Toc29673333][bookmark: _Toc29674326][bookmark: _Toc36645556][bookmark: _Toc45810601][bookmark: _Toc130409803]5.2.4	CSI reporting using PUCCH
*** Unchanged text omitted ***
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 sub-reports, 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 ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
Issue #8: CSI Reference Resource
The Chaiman’s notes from RAN1#114bis, contain the following guidance
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
In our view Alt-1 and Alt-3 are sufficient depending on the section of the 38.214 specification is relevant. To clarify the behavior according to current specifications, we investigate the various clauses in 38.214 related to the CSI reference resource that are relevant to NES. We consider the above example for Type-2 SD in which the two CSI-RS resources associated with sub-configuration #2 occur no later than the CSI reference resource and the two CSI-RS resources associated with sub-configuration #1 occur later than the CSI reference resource.
According to the current version of 38.214, only the following clauses that specify UE behavior related to measurement restriction are relevant to NES:[bookmark: _Toc11352120][bookmark: _Toc20318010][bookmark: _Toc27299908][bookmark: _Toc29673177][bookmark: _Toc29673318][bookmark: _Toc29674311][bookmark: _Toc36645541][bookmark: _Toc45810586][bookmark: _Toc146791786]5.2.2	Channel state information
[bookmark: _Toc11352121][bookmark: _Toc20318011][bookmark: _Toc27299909][bookmark: _Toc29673178][bookmark: _Toc29673319][bookmark: _Toc29674312][bookmark: _Toc36645542][bookmark: _Toc45810587][bookmark: _Toc146791787]5.2.2.1	Channel quality indicator (CQI) 
[bookmark: _Hlk494820836]The CQI indices and their interpretations are given in Table 5.2.2.1-2 or Table 5.2.2.1-4 for reporting CQI based on QPSK, 16QAM and 64QAM. The CQI indices and their interpretations are given in Table 5.2.2.1-3 for reporting CQI based on QPSK, 16QAM, 64QAM and 256QAM. The CQI indices and their interpretations are given in Table 5.2.2.1-5 for reporting CQI based on QPSK, 16QAM, 64QAM, 256QAM and 1024 QAM.
[bookmark: _Hlk497821155]Based on an unrestricted observation interval in time unless specified otherwise in this Clause, and an unrestricted observation interval in frequency, the UE shall derive for each CQI value reported in uplink slot n the highest CQI index which satisfies the following condition:
-	A single PDSCH transport block with a combination of modulation scheme, target code rate and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding: 
-	0.1, if the higher layer parameter cqi-Table in CSI-ReportConfig configures 'table1' (corresponding to Table 5.2.2.1-2), or 'table2' (corresponding to Table 5.2.2.1-3), or if the higher layer parameter cqi-Table in CSI-ReportConfig configures 'table4-r17' (corresponding to Table 5.2.2.1-5), or
-	0.00001, if the higher layer parameter cqi-Table in CSI-ReportConfig configures 'table3' (corresponding to Table 5.2.2.1-4).
[bookmark: _Hlk494809136]If the higher layer parameter timeRestrictionForChannelMeasurements is set to "notConfigured", the UE shall derive the channel measurements for computing CSI value reported in uplink slot n based on only the NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 
[bookmark: _Hlk512507617]If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing CSI reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting. 
[bookmark: _Hlk498033277]If the higher layer parameter timeRestrictionForInterferenceMeasurements is set to "notConfigured", the UE shall derive the interference measurements for computing CSI value reported in uplink slot n based on only the CSI-IM and/or NZP CSI-RS for interference measurement no later than the CSI reference resource associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForInterferenceMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the interference measurements for computing the CSI value reported in uplink slot n based on the most recent, no later than the CSI reference resource, occasion of CSI-IM and/or NZP CSI-RS for interference measurement (defined in [4, TS 38.211]) associated with the CSI resource setting. 


The natural interpretation of the above specification text is that the UE would calculate CSI sub-report #1 corresponding to sub-configuration #1 as follows:
· For periodic/semi-persistent CSI-RS, CSI sub-report #1 would be based on one or more ocassions of the CSI-RS(s) associated with second sub-configuration #1 that are earlier in time than the occasions associated with sub-configuration #2. We see no negative issues with this, and no dropping of CSIs needs to be defined.
· For aperiodic CSI-RS, a reasonable gNB implementation is that the two CSI sub-reports would be triggered in a slot that would ensure the CSI-RS(s) associated with both sub-configurations occur no later than the CSI reference resource. In other words the above example is an error case. As with many other error cases, it does not require explicit specification. Again, no dropping of CSIs needs to be defined.

[bookmark: _Toc149751055]In 38.214 Section 5.2.2.1, no specification update is needed with respect to the CSI reference resource. In other words support Alt-1.
According to the current version of 38.214, only the following clauses that specify UE behavior related to dropping of CSIs are relevant to NES:[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
*** Text not-applicable to NES 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'.
After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
*** Text not-applicable to NES omitted ***
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise.
*** Text not-applicable to NES omitted ***
When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index ' when drx-onDurationTimer is not started, the UE shall report CSI during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in Clause 5.2.1.4 if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise.

Unlike Section 5.2.2.1 which relates to measurement restriction, Section 5.2.2.5 defines dropping rules, e.g., for the case that some CSI-RS/CSI-IM resources used for CSI computation occur inside DRX active time and some outside DRX active time. To handle this scenario, the current spec says that the UE still reports CSI if at least one resource occurs inside the DRX active time no later than the CSI reference resource and drops the report otherwise. For the case of a CSI-ReportConfig containing sub-configurations, we think the simplest approach would be to make a simple extension of this rule such that it applies for all sub-configurations for which there corresponds a CSI sub-report, i.e. Alt-3 in the above example. We note that this is also consistent with the following agreement from RAN#114bis for Cell DTX:
Agreement
For CSI report associated with P/SP CSI-RS resource and configured with reportQuantity including RI, when cell DTX is configured
· the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion of each P/SP CSI-RS resource for channel measurement and/or interference measurement for the CSI report in cell DTX active period no later than CSI reference resource and drops the report otherwise.

Based on the above discussion, we support the following which is essentially Alt-3 in the above example:
[bookmark: _Toc149751056]Support TP#6 for 38.214, Section 5.2.2.5
· Reason for changes
· CSI report dropping rules related to the CSI reference resource are undefined for the case of a CSI-ReportConfig containing sub-configurations.
· Summary of changes
· Define CSI report dropping rules related to the CSI reference resource are undefined for the case of a CSI-ReportConfig containing sub-configurations.
· Consequences if not approved
· Undefined UE behavior for CSI report dropping rules related to the CSI reference resource are undefined for the case of a CSI-ReportConfig containing sub-configurations.

-------------------------------- Text Proposal (TP#6) for 38.214, Section 5.2.2.5 -----------------------------------
*** 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'.
After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
For a CSI-ReportConfig configured with codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18', the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for each of the CSI-RS resources in the corresponding CSI-RS Resource Set for channel measurement and/or one CSI-IM occasion for interference measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise.
For a CSI-ReportConfig configured with codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18', the UE reports a CSI report only if receiving at least one aperiodic or  periodic or semipersistent consecutive CSI-RS transmission occasions for each CSI-RS resource in the corresponding CSI-RS Resource Set for channel measurement and/or one CSI-IM occasion for interference measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise. The value of  is indicated by UE capability, as defined in clause 5.2.1.6.
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise. When DRX is configured and the CSI-RS Resource Set for channel measurement corresponding to a CSI report is configured with two Resource Groups and  Resource Pairs, as described in clause 5.2.1.4.1, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for each CSI-RS resource in a Resource Pair within the same DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index ' when drx-onDurationTimer is not started, the UE shall report CSI during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in Clause 5.2.1.4 if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter ps-TransmitPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', or 'ssb-Index-RSRP- Index' when drx-onDurationTimer is not started, the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in clause 5.2.1.4 and when reportQuantity set to 'cri-RSRP' or 'cri-RSRP- Index' if receiving at least one CSI-RS transmission occasion for channel measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise.
For a CSI-ReportConfig associated with periodic or semi-persistent CSI-RS resources that contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], the relevant dropping procedures in this clause apply for a CSI report containing one or more CSI sub-reports, except the UE reports the CSI report only only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement per corresponding sub-configuration no later than CSI reference resource and drops the report otherwise.
When deriving CSI feedback, the UE is not expected that a NZP CSI -RS resource for channel measurement overlaps with CSI-IM resource for interference measurement or NZP CSI -RS resource for interference measurement.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
3	Discussion on RRC Parameters
An initial RRC parameter list was prepared in RAN1#114 but most of the parameters that were not stable enough to send to RAN2. Our proposed updates for the RRC parameters are shown using track changes in Annex A. The last column contains some comments explaining the proposed updates.  
[bookmark: _Toc149751057]Update the RRC parameter list for SD/PD adaptation as shown in Appendix B.
Conclusion
Based on the discussion in the previous sections we propose the following. The Text Proposals TP#1 – 6 are copied in Appendix A.
Proposal 1	For ap/sp-CSI reporting, at least for Type-1 SD adaptation, support X = N, regardless of the CSI-RS resource type.
Proposal 2	For p-CSI reporting, support X = L.
Proposal 3	Support the following components within the basic UE Feature Group(s) defined for SD and PD adaptation for NES:
	Number of active CSI-RS resources per CC
	Number of active CSI-RS resources across all CCs
	Number of active CSI-RS ports for active CSI-RS resources per CC
	Number of active CSI-RS ports for active CSI-RS resources across all CCs
Proposal 4	For PD and Type-1 SD, support 3 as the minimum UE capability on the number of active CSI-RS resources per CC.
Proposal 5	For Type-1 SD adaptation, support 56 as the minimum UE capability on the number of active CSI-RS antenna ports per CC.
Proposal 6	For PD adaptation, support 96 as the minimum UE capability on the number of active CSI-RS antenna ports per CC.
Proposal 7	For Type-2 SD, support 8 as the minimum UE capability on the number of active CSI-RS resources per CC.
Proposal 8	For Type-2 SD adaptation, support 64 as the minimum UE capability on the number of active CSI-RS antenna ports per CC.
Proposal 9	For joint PD / Type-1 SD adaptation, support counting of active CSI-RS ports according to number of ports Ps in a port subset for sub-configurations configured with both a port subset and a power offset. Count according to P for sub-configurations configured with a power offset only.
Proposal 10	Support configuration of a maximum of Lmax = 8 sub-configurations in a CSI-ReportConfig.
Proposal 11	Support TP#1 for 38.214, Section 5.2.1.6
Proposal 12	Do not revert the RAN1#114 agreement in order to support dropping of all Part 2 CSI wideband components together. No change is needed to specifications.
Proposal 13	Support TP#2 for 38.214, Section 5.2.4
Proposal 14	Support TP#3 for 38.xxx, Section x.y.z
Proposal 15	Do not support configuration of NZP CSI-RS resource(s) for interference measurement associated with a CSI-ReportConfig configured with sub-configurations.
Proposal 16	If a CSI-ReportConfig is configured with reportQuantity = ‘cri-RI-CQI’ and if a sub-configuration contains port-subsetIndicator, support configuration of the higher layer parameter non-PMI-PortIndicationSubConfig within the sub-configuration. The parameter definition (both when present and when absent) is analogous to the the legacy parameter non-PMI-PortIndication, except the indicated ports are restricted to be those corresponding to bit value ‘1’ in the bitmap port-subsetIndicator, and the maximum rank is no greater than P, where P is the number of bits with value 1 in port-subsetIndicator.
Proposal 17	RAN1 to inform RAN2 of the additional RRC parameter non-PMI-PortIndicationSubConfig that can be configured within a sub-configuration.
Proposal 18	RAN1 to agree on a TP for 38.214 to capture the UE behavior related to this new parameter, assuming that port re-indexing does not apply when reportQuantity = ‘cri-RI-CQI.’
Proposal 19	Support TP#4 for 38.214 Section 5.2.2.5.1
Proposal 20	Support TP#5 for 38.214, Sections 5.2.3 and 5.2.4
Proposal 21	In 38.214 Section 5.2.2.1, no specification update is needed with respect to the CSI reference resource. In other words support Alt-1.
Proposal 22	Support TP#6 for 38.214, Section 5.2.2.5
Proposal 23	Update the RRC parameter list for SD/PD adaptation as shown in Appendix B.

[bookmark: _In-sequence_SDU_delivery]References
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Appendix A – Text Proposals
TP#1
· Reason for changes
· The specification for counting of active CSI-RS resources/ports is incomplete for the case of a CSI-ReportConfig configured with sub-configurations. The current spec provides resource/port counts for when a CSI-RS resource is referred by M sub-configurations among X sub-configurations; however, X is currently undefined.
· The specification for counting of active CSI-RS ports is incomplete when one or more sub-configurations is configured for both PD and SD adaptation
· Summary of changes
· Provide definition of M (and remove X) for the case of ap/sp/p CSI reporting
· Provide a formula for counting active CSI-RS ports for the case when one or more sub-configurations are configured for both PD and SD adaptation
· Consequences if not approved
· Undefined count of active CSI-RS resources/ports for comparison with UE capability on simultaneous resources/ports per CC

----------------------------------------- Text Proposal (TP#1) for 38.214, Section 5.2.1.6 -----------------------------------
*** Unchanged text omitted ***
In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the scheduled PUSCH containing the report associated with this aperiodic CSI-RS. When the PDCCH candidates are associated with a search space set configured with searchSpaceLinking, for the purpose of determining the NZP CSI-RS resource active duration, the PDCCH candidate that ends later in time among the two linked PDCCH candidates is used. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred N times by one or more CSI Reporting Settings not configured with higher layer parameter [csi-ReportSubConfigList], the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times. For a CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, if a CSI-RS resource is referred  times by one of the  CSI-RS resources, where  is defined in clause 5.2.1.4.2, and/or one or two Resource Pairs, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted  times. 
For a CSI report configuration CSI-ReportConfig containing a list of L sub-configuration(s) indicated in a CSI-ReportConfig provided by higher layer parameter [csi-ReportSubConfigList], 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],
-	 if one or more sub-configurations are configured with a CSI-RS antenna port subset,  provided by [port-subsetIndicator], and one or more sub-configurations are configured with a power offset, provided [powerOffset].   is the subset of M sub-configurations configured with both a CSI-RS antenna port subset and a power offset, and  is the subset of M sub-configurations configured with a power offset and not configured with a CSI-RS antenna port subset,
-	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  is defined as the number of triggered/activated sub-configurations for aperiodic/semi-persistent CSI reporting, and  is defined as the number of configured sub-configurations for periodic CSI reporting. Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
TP#2
· Reason for changes
· Support CSI Part 1 dropping at sub-configuration level to be consistent with CSI Part 2 dropping at sub-configuration level
· Summary of changes
· Add procedure text to support CSI Part 1 dropping at sub-configuration level to be consistent with CSI Part 2 dropping at sub-configuration level
· Consequences if not approved
· Inconsistent dropping behavior between CSI Part 1 and Part 2

---------------------------------------- Text Proposal (TP#2) for 38.214, Section 5.2.4 ----------------------------------------
*** 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 is done at a sub-configuration level within the same priority level, where a sub-configuration with lower index provided by [csi-ReportSubConfigID] has higher priority.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
TP#3
· Reason for changes
· Resolution of square brackets in 38.214 Section 5.2.1.4.2 for how a list of CSI-RS resources in a sub-configuration can be configured for Type-2 SD with or without joint PD adaptation
· Summary of changes
· Clarify restrictions on the configuration of the list of CSI-RS resources in a sub-configuration covering Type-2 SD with or without joint PD adaptation. The restriction 
· Consequences if not approved
· Incomplete specification for Type-2 SD with or without joint PD adaptation

-------------------------------- Text Proposal (TP#3) for 38.xxx, Section x.y.z -----------------------------------
5.2.1.4.2	Report quantity configurations
*** Unchanged text omitted ***
-	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].
-	For any pair of sub-configurations each configured with a list of NZP CSI-RS resources provided by [nzp-CSI-RS-resourceList], the lists either have no intersection or are identical. If identical, either one or both sub-configurations are configured with a power offset provided by [powerOffset], and the power offset shall be non-zero if only one sub-configuration is configured with a power offset, and the power offsets shall be different if both sub-configuration are configured with a power offset.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
TP#4
· Reason for changes
· RAN1 agreement on re-indexing of CSI-RS ports is not fully implemented for CSI quantities other than PMI
· Summary of changes
· Fully implement RAN1 agreement on re-indexing of CSI-RS ports such that re-indexing consistently applied for derivation of all CSI quantities, not just PMI
· Consequences if not approved
· Ambiguity in CSI-RS port numbering for some CSI quantities

----------------------------------------- Text Proposal (TP#4) for 38.214, Sections 5.2.2.5.1 ---------------------------------
5.2.2.5.1	UE assumptions for CQI/PMI/RI calculation
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:
-	The first 2 OFDM symbols are occupied by control signaling.
-	The number of PDSCH and DM-RS symbols is equal to 12.
-	The same bandwidth part subcarrier spacing configured as for the PDSCH reception
-	The bandwidth as configured for the corresponding CQI report.
-	The IAB-MT shall only assume the frequency resources as indicated by the DL TX power adjustment MAC CE, if indicated for the slot of the CSI reference resource by DL Tx Power Adjustment MAC CE as described in [10, TS 38.321].
-	The reference resource uses the CP length and subcarrier spacing configured for PDSCH reception 
-	No resource elements used by primary or secondary synchronization signals or PBCH.
-	Redundancy Version 0.
-	The ratio of PDSCH EPRE to CSI-RS EPRE is as given in Clause 5.2.2.3.1.
-	In addition, the IAB-MT shall apply the provided DL TX power adjustment, if indicated for the slot of the CSI reference resource by DL Tx Power Adjustment MAC CE as described in [10, TS 38.321].
-	Assume no REs allocated for NZP CSI-RS and ZP CSI-RS.
-	Assume the same number of front-loaded DM-RS symbols as the maximum front-loaded symbols configured by the higher layer parameter maxLength in DMRS-DownlinkConfig. 
-	Assume the same number of additional DM-RS symbols as the additional symbols configured by the higher layer parameter dmrs-AdditionalPosition.
-	Assume the PDSCH symbols are not containing DM-RS.
-	Assume PRB bundling size of 2 PRBs.
-	The PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 8 transmission layers as defined in Clause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, 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,…, 3000+P-1], as given by
	


	where  is a vector of PDSCH symbols from the layer mapping defined in Clause 7.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports. If only one CSI-RS port is configured, W(i) is 1. If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to either 'cri-RI-PMI-CQI' or 'cri-RI-LI-PMI-CQI', W(i) is the precoding matrix corresponding to the reported PMI applicable to x(i). If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to 'cri-RI-CQI', W(i) is the precoding matrix corresponding to the procedure described in Clause 5.2.1.4.2. If the higher layer parameter reportQuantity in CSI-ReportConfig for which the CQI is reported is set to 'cri-RI-i1-CQI', W(i) is the precoding matrix corresponding to the reported i1 according to the procedure described in Clause 5.2.1.4.2. The corresponding PDSCH signals transmitted on antenna ports [3000,…,3000 + P - 1] would have a ratio of EPRE to CSI-RS EPRE equal to the ratio given in Clause 5.2.2.3.1. 
-	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 for the sub-configuration except when the higher layer parameter reportQuantity is set to 'cri-RI-CQI', 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 – 1p(P – 1)] T, as given by

where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator]  p(j) corresponds to the j-th enabled port in the bitmap [port-subsetIndicator], with p(j)< p(j+1), j =0, …, P-1, 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 text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
TP#5
· Reason for changes
· Terminology of CSIs between 38.214 and 38.212 is misaligned for the description of CSI Part 2 omission
· Summary of changes
· Change “CSIs” in 38.214 to “CSI sub-reports”
· Consequences if not approved
· Inconsistent terminology between different specifications for description of CSI Part 2 omission

-------------------------------- Text Proposal (TP#5) for 38.214, Section 5.2.3 and 5.2.4 -----------------------------------
*** Unchanged text omitted ***
5.2.3	CSI reporting using PUSCH
*** Unchanged text omitted ***
For both Type I and Type II reports configured for PUCCH but transmitted on PUSCH, the determination of the payload for CSI part 1 and CSI part 2 follows that of PUCCH as described in Clause 5.2.4.



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 CSIs sub-reports with Part 2 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 sub-reports, 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.
*** Unchanged text omitted ***
5.2.4	CSI reporting using PUCCH
*** Unchanged text omitted ***
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 sub-reports, 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 ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
TP#6
· Reason for changes
· CSI report dropping rules related to the CSI reference resource are undefined for the case of a CSI-ReportConfig containing sub-configurations.
· Summary of changes
· Define CSI report dropping rules related to the CSI reference resource are undefined for the case of a CSI-ReportConfig containing sub-configurations.
· Consequences if not approved
· Undefined UE behavior for CSI report dropping rules related to the CSI reference resource are undefined for the case of a CSI-ReportConfig containing sub-configurations.

-------------------------------- Text Proposal (TP#6) for 38.214, Section 5.2.2.5 -----------------------------------
*** 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'.
After the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement no later than CSI reference resource and drops the report otherwise.
For a CSI-ReportConfig configured with codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18', the UE reports a CSI report only after receiving at least one CSI-RS transmission occasion for each of the CSI-RS resources in the corresponding CSI-RS Resource Set for channel measurement and/or one CSI-IM occasion for interference measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise.
For a CSI-ReportConfig configured with codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18', the UE reports a CSI report only if receiving at least one aperiodic or  periodic or semipersistent consecutive CSI-RS transmission occasions for each CSI-RS resource in the corresponding CSI-RS Resource Set for channel measurement and/or one CSI-IM occasion for interference measurement no later than the CSI reference resource and within the same DRX Active Time, when DRX is configured, and drops the report otherwise. The value of  is indicated by UE capability, as defined in clause 5.2.1.6.
When DRX is configured, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource and drops the report otherwise. When DRX is configured and the CSI-RS Resource Set for channel measurement corresponding to a CSI report is configured with two Resource Groups and  Resource Pairs, as described in clause 5.2.1.4.1, the UE reports a CSI report only if receiving at least one CSI-RS transmission occasion for each CSI-RS resource in a Resource Pair within the same DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter ps-TransmitOtherPeriodicCSI to report CSI with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to quantities other than 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', and 'ssb-Index-RSRP- Index ' when drx-onDurationTimer is not started, the UE shall report CSI during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in Clause 5.2.1.4 if receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise. When the UE is configured to monitor DCI format 2_6 and if the UE configured by higher layer parameter ps-TransmitPeriodicL1-RSRP to report L1-RSRP with the higher layer parameter reportConfigType set to 'periodic' and reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-RSRP- Index', or 'ssb-Index-RSRP- Index' when drx-onDurationTimer is not started, the UE shall report L1-RSRP during the time duration indicated by drx-onDurationTimer in DRX-Config also outside active time according to the procedure described in clause 5.2.1.4 and when reportQuantity set to 'cri-RSRP' or 'cri-RSRP- Index' if receiving at least one CSI-RS transmission occasion for channel measurement during the time duration indicated by drx-onDurationTimer in DRX-Config outside DRX active time or in DRX Active Time no later than CSI reference resource and drops the report otherwise.
For a CSI-ReportConfig associated with periodic or semi-persistent CSI-RS resources that contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], the relevant dropping procedures in this clause apply for a CSI report containing one or more CSI sub-reports, except the UE reports the CSI report only only after receiving at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement per corresponding sub-configuration no later than CSI reference resource and drops the report otherwise.
When deriving CSI feedback, the UE is not expected that a NZP CSI -RS resource for channel measurement overlaps with CSI-IM resource for interference measurement or NZP CSI -RS resource for interference measurement.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------
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Draft prETS 300 ???: Month YYYY

	4/4	
	E
	G
	H
	J
	K
	L
	M
	Ericsson Comment

	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	

	CSI-ReportConfig
	csi-ReportSubConfigList
	New
	List of CSI-ReportSubConfiguration(s) in a CSI report configuration.
	Number of elements in list is [2] … maxNrofCSI-ReportSubconfigPerCSI-ReportConfig

The value of maxNrofCSI-ReportSubconfigPerCSI-ReportConfig is [8].
	 
	 
	· Support 2 as the minimum number of sub-configurations for flexibility, hence remove square brackets in Column K
· Support 8 as the maximum number of sub-configurations to have some flexibility for joint PD/SD operation. For the case of 3 power offsets and 3 SD adaptation patterns, 8 would allow almost all combinations (there are 9). Remove square brackets in Column K

	CSI-ReportConfig
	csi-ReportSubConfig
	New
	Configure parameters in one sub-configuration within a CSI report configuration. 
The parameters include
0) Sub-configuration ID (csi-
ReportSubConfigID)
1) Either 1a) or 1b) or neither as follows
    1a) 
- codebook subset restriction, 
- rank restriction
- N1, N2 if single panel codebook is
configured and additionally Ng if multi-panel codebook
configured
- twoTX-CodebookSubsetRestriction,
- CSI-RS antenna port subset indication by bitmap (port-subsetIndicator);
- non-PMI-PortIndicationSubConfig
   1b) 
- a list of nzp-CSI-RS-resources corresponding to the assocaited resources in the CSI resource set (nzp-
CSI-RS-resourceList) ; 
2)  a power offset value
(powerOffset)

Note 1: No simultaneous configuration of 1a) and 1b) in a same CSI report configuration.
Note 2: only codebook Type 1 is allowed.
Note 3: A sub-configuration always contains at
least one of 1) and 2).

FFS: Note 4: For 1a), the values configured for codebook
subset restriction, rank restriction, N1,N2,Ng, and
twoTX-CodebookSubsetRestriction shall be
consistent with the total number of enabled CSI-RS
antenna ports in the bitmap portsubsetIndicator
for that sub-configuration. These
values override the corresponding ones in
codebookConfig configured within the CSI-ReportConfig.
Note 5: non-PMI-PortIndicationSubConfig can be configured only if reportQuantity = ‘cri-RI-CQI’ 
	Applicable value ranges for “Codebook subset restriction, rank restriction, N1,N2, and Ng and twoTX-CodebookSubsetRestriction” follow existing specification according to
codebookConfig configured
within the CSI-ReportConfig, and apply for the number of ports determined by port subset. 
Applicable value range for non-PMI-PortIndicationSubConfig is analogous to the the legacy parameter non-PMI-PortIndication (see 38.214 Section 5.2.1.4.2), except the indicated ports are restricted to be those corresponding to bit value ‘1’ in the bitmap port-subsetIndicator, and the maximum rank is no greater than P, where P is the number of bits with value 1 in port-subsetIndicator.
	If reportQuantity = ‘cri-RI-CQI’ and non-PMI-PortIndicationSubConfig is absent, default value is specified in 38.214 Section 5.2.1.4.2. 
	 
	· We propose to add new parameter non-PMI-PortIndicationSubConfig to a sub-configuration for the case of Type-1 SD if reportQuantity = ‘cri-RI-CQI’ (see Issue #5 in this paper)
· We recommend removing the FFS in front of Note 4; we don’t see any issue with the note as it is.


	
	csi-ReportSubConfigID
	New
	Indicate the index of one sub-configuration within a CSI report configuration.
	0 to maxNrofCSI-ReportSubconfigPerCSI-ReportConfig -1
	 
	 
	

	CSI-ReportSubConfig
	port-subsetIndicator
	New
	Indicate (sub)set of CSI-RS antenna ports used for CSI calculation of a sub-configuration of a CSI report configuration. The value of bit equals to 1 indicates the corresponding port is enabled for CSI calculation corresponding to a sub-configuration.
	bitmap of length P=2/4/8/12/16/24/32 bits, where P is the number of ports of the NZP CSI-RS resource(s) in the resource set for channel measurement associated with the csi-ReportConfig
	 
	 
	

	CSI-ReportSubConfig
	nzp-CSI-RS-resourceList
	New
	Indicate a list that is a (sub)set of nzp-CSI-RS resource(s) from the CSI-RS resource set for channel measurement associated with a sub-configuration in CSI report configuration.

FFS: 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.
For any pair of sub-configurations each configured with a list of NZP CSI-RS resources provided by nzp-CSI-RS-resourceList, the lists either have no intersection or are identical. If identical, either one or both sub-configurations are configured with a power offset provided by powerOffset, and the power offset shall be non-zero if only one sub-configuration is configured with a power offset, and the power offsets shall be different if both sub-configuration are configured with a power offset.
	List of relative IDs, each ID in between 0 and maxNrofNZP-CSI-RS-ResourcesPerSet-1
	 
	 
	· We recommend text consistent with our TP#3 in this paper which is more accurate than the text in the FFS.
· If RAN1 agrees that power offset cannot be configured as 0 (see comment below), then the text can be simplified as follows:
“For any pair of sub-configurations each configured with a list of NZP CSI-RS resources provided by nzp-CSI-RS-resourceList, the lists either have no intersection or are identical. If identical, either one or both sub-configurations are configured with a power offset provided by powerOffset, and if both, then the power offsets shall be different.”

	CSI-ReportSubConfig
	powerOffset
	New
	Indicate an offset value in a sub-configuration that is commonly applied to the configured value
of the parameter powerControlOffset within each
of the NZP CSI-RS resources for channel measurement assoicated with the sub-configuration. A UE expects that the resulted power control offset value is no larger than powerControlOffset provided in the CSI resource configuration. Only legacy values are applicable for the resulted power control offset values.
For a given associated resource: 
powerControlOffset_new = max (-8, powerControlOffset_old - powerOffset) where powerControlOffset_old is the powerControlOffset provided in the CSI resource configuration.
	INTEGER (01..23)
	 
	 
	· We recommend that the value range for powerOffset is changed to 1:23 (from 0:23). 0 is not needed since this would mean no adjustment of powerControlOffset in the associated CSI-RS resource. Moreover, since PD adaptation will be a separate UE feature group, and if a UE does not support that FG, it is not proper to mandate configuration of the parameter powerOffset only to set it to 0. It would be preferable to make the powerOffset parameter absent for such a UE in order to indicate that no adjustment is required.


	CSI-SemiPersistentOnPUSCH-TriggerState
	csi-ReportSubConfigTriggerList
	New
	Configure a list of sub-configuration ID(s) of N sub-configurations out of L configured sub-configurations within a CSI-ReportConfig associated with  a triggering state for semi-persistent CSI reporting on PUSCH.
	1 …
maxNrofCSIReportSubconfigPerCSIReportConfig, with that each element in the list is a csi-
ReportSubConfigID
	 
	 
	

	CSI-AssociatedReportConfigInfo
	csi-ReportSubConfigTriggerList
	New
	Configure a list of sub-configuration ID(s) of N sub-configurations out of L configured sub-configurations within a CSI-ReportConfig associated with a triggering state for aperiodic CSI reporting on PUSCH.
	1 …
maxNrofCSIReportSubconfigPerCSIReportConfig, with that each element in the list is a csi-
ReportSubConfigID
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