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Introduction
In this contribution, the remaining/open issues and corrections to specification related to the CSI related procedures to enable techniques in spatial and power domains are presented. 
[bookmark: _Ref228947482]Remaining issues
CSI-RS resource/port counting for CSI reports based on P/SP-CSIRS resources 
In the previous RAN1 meetings, it was agreed that CSI-RS resource/port counting of CSI report based on AP-CSI-RS resources is based on N triggered sub-configurations. For CSI report based on P-CSI-RS or SP-CSI-RS, whether CSI-RS resource/port counting depend on L or N sub-configurations is FFS.
	Agreement@RAN1#113
For N>=1 CSI reporting corresponding to N out of L sub-configurations in one reportConfig where each sub-configuration corresponding to an SD adaptation pattern or/[and] a powerControlOffset value, 
· For A-CSI and SP-CSI on PUSCH report, support DCI-based triggering
· For A-CSI-RS, CPU and CSI-RS resource/port counting depend on N indicated sub-configurations
· FFS: How to do the counting
· FFS: For P-CSI-RS/SP-CSI-RS, CPU and CSI-RS resource/port counting depend on L or N sub-configurations
· For SP-CSI on PUCCH report, support MAC-CE-based triggering
· FFS: For P-CSI-RS/SP-CSI-RS, CPU and CSI-RS resource/port counting depend on L or N sub-configurations
Agreement@RAN1#114bis
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 


Firstly, it is straightforward that for the X sub-configurations of a P-CSI report, X =L.
Secondly, for the X sub-configurations of a SP or A CSI report, 
· In the case of P-CSI-RS resource/port counting, we support X=L for P-CSI-RS resource. This is because another choice, i.e., supporting X=N for P-CSI-RS, requires additional STD efforts. If X=L, the legacy mechanism can directly be reused without any remaining issues. However, if X=N, the resource/port counting would need to be updated whenever a report is activated or triggered. Re-counting due to report activation / triggering is a new UE behavior. Additional STD effort and specification change would be required. To simplify the discussion, we prefer X=L for P-CSI-RS resources.
· For SP-CSI-RS resource/port counting, we support X=L for SP-CSI-RS as well. Similarly, using X=N requires further discussion and specification changes. The resource/port counting for SP-CSI-RS resource is irrelevant with the report activation or triggering in current specifications. For instance, the MAC CE that activates the SP-CSI-RS resource is independent of the MAC-CE/DCI that activates the SP CSI report. Similarly, MAC CE that activates the SP-CSI-RS resource is independent of the DCI that triggers the A CSI report. If X=N is adopted, the counting mechanism would get more complicated given that it should consider the report activation / triggering. If this is the case, we are afraid that it may bring some unavoidable subsequent issues.

Proposal 1. For a CSI report configuration containing sub-configurations, CSI-RS resource/port counting depends on L configured sub-configurations for P-CSI-RS resources and SP-CSI-RS resources.

The text proposal can be considered as shown below.
· Reason for changes
According to the current NR specification, active resource/port counting is based on the RRC signaling to configure P-CSI-RS resources or the MAC-CE to activate SP-CSI-RS resources. 
· For a SP-CSI-RS resource, it becomes active from the end of the activation command is applied, and ending at the end of the deactivation command is applied. 
· For a P-CSI-RS resource, it becomes active when the P-CSI-RS is configured by RRC signaling, and ending when the P-CSI-RS configuration is released.
For A or SP CSI report, it is most likely that the CSI report is not triggered or activated when the associated P or SP CSI-RS resource(s) become active. Therefore, it is reasonable for resource/port counting to depend on L sub-configurations. 
· Summary of changes
Clarify value of X such that CSI-RS resource/port counting depends on N triggered sub-configurations for A-CSI-RS resources and L configured sub-configurations for P-CSI-RS / SP-CSI-RS resources.
· Consequences if not approved
The result of CSI-RS resource/port counting for CSI report configuration containing sub-configurations is not clear.
---------------------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.1.6 CSI processing criteria
<Unrelated part omitted>
For a CSI report configuration containing sub-configuration(s) indicated in a CSI-ReportConfig, if an aperiodic CSI-RS resource is referred by M triggered sub-configurations or if a periodic or semi-persistent CSI-RS resource is referred by M configured 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.
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.214-------------------------------------------

Omission rule 
In the RAN1#114 meeting, the following agreements related to the omission rule for CSI report was agreed.
	Agreement t@RAN1#114
For N(>1) CSIs reporting with multiple sub-configurations without payload/complexity reduction, 
· Each CSI can be a single-part, or two-part CSI, and contains the same types of CSI parameters/quantities as legacy, when applicable/if reported;
· The mapping order of CSI fields of one sub-configuration is as legacy mapping order of CSI fields of one CSI report;
· Part 2 CSI priority reporting level follows wideband CSI first, then even subband CSI and odd subband CSI;
Agreement t@RAN1#114
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


The omission rule for part 2 wideband CSIs and part 1 CSIs were revisited, but due to limited time, further discussions are postponed to RAN1#115.
	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.


Revisit is necessary on omission rule for part 2 wideband CSI
In the legacy specification, when multiple two-part CSI reports are multiplexed on a single PUSCH, all part 2 wideband CSIs among the CSI reports share the same priority (i.e., priority level 0) and would be omitted at the same time if necessary.
According to the agreements reached in RAN1#114, for CSI reports with sub-configurations, part 2 wideband CSIs can be omitted in a sub-configuration level. Besides, the TS 38.214 specification was updated as follows to capture this agreement [1].
	TS 38.214 Clause 5.2.3
…



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 each of which corresponding to a sub-configuration from a list of sub-configurations contained in the CSI-ReportConfig as described in Clause 5.2.1.1. 
…
-	For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of Part 2 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.
…


However, this agreement/specification is incomplete/problematic. More discussions must be necessary in RAN1#115. 
Potential problems are observed as below:
· Problem #1: more details are necessary for the priority rules between the part 2 wideband CSIs for different sub-configurations with the same sub-configuration index among CSI-reports within one PUSCH. An example of problem #1 is illustrated in Figure 1.
[image: 図形 が含まれている画像
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Figure 1. An example of problem #1 
· Problem #2: more details are necessary for the priority rules between the part 2 wideband CSI for sub-configurations and the part 2 wideband CSI for legacy CSI reports within one PUSCH. An example of problem #2 is illustrated in Figure 2.
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Figure 2. An example of problem #2 

For problem #1, we see two possible solutions:
· Solution #1-1: Consider both sub-configuration priority and CSI report priority:
· The omission among part 2 wideband CSI for sub-configurations in CSI reports starts with the sub-configurations with the largest index value in the CSI reports having the lowest priority level.
· Solution #1-2: Consider sub-configuration priority only:
· The omission among part 2 wideband CSI for sub-configurations in CSI reports starts with the sub-configurations with the largest index value of all CSI reports with sub-configurations.

For problem #2, we see two possible solutions as well:
· Solution #2-1: The part 2 wideband CSI in legacy CSI reports are always prior to the part 2 wideband CSI in CSI reports with sub-configurations:
· The part 2 wideband CSIs for legacy CSI reports (the purple ones in Figure 2) are omitted together firstly. Then, execute the omission among part 2 wideband CSI in CSI reports with sub-configurations (the green ones in Figure 2), if a further omission is still necessary.
· Solution #1-2: The part 2 wideband CSI in CSI reports with sub-configurations are always prior to the part 2 wideband CSI in legacy CSI reports:
· The part 2 wideband CSIs for CSI reports with sub-configurations (the green ones in Figure 2) are omitted firstly. Then, omit the part 2 wideband CSIs for legacy CSI reports (the purple ones in Figure 2) following the legacy rule, if a further omission is still necessary.
To be honest, if we respect the agreements / specification and support a sub-configuration level omission of part 2 wideband CSIs in Rel-18, the additional workload is obvious as we analyze above. Several subsequent issues are waiting there for their solutions. Without the solutions, the sub-configuration level omission of part 2 wideband CSIs cannot work. 
Moreover, the potential benefit of omitting part 2 wideband CSIs at the sub-configuration level is vague. While the sub-configuration level omission can provide greater flexibility by allowing available part 2 wideband CSI information at gNB side as many as possible, the necessity to do so is doubtful. In legacy specification, all part 2 wideband CSI are treated as the highest priority, regardless of the CSI reports’ priorities. This means the priority of part 2 wideband CSI is at the bottom in the omission list. This also suggests that the effort to be spent to optimize the omission of part 2 wideband CSI in Rel-18 NES may be a waste.
Hence, compared with the above complicated solutions, we prefer another one which is simple, straight forward, and reasonable.
· [bookmark: _Hlk149595606]Solution #3: Revisit the previous agreement. Do not support sub-configuration level omission of part 2 wideband CSI. Reuse the legacy omission rule, i.e., omit all part 2 wideband CSIs together, when necessary, irrespective of report priority and sub-configuration priory/index.

Proposal 2. 
· Revisit the previous agreements on the omission of part 2 wideband CSI.
· Do not support sub-configuration level omission of part 2 wideband CSI.
· Regardless of CSI report priorities and sub-configuration priories/indexes, omit all part 2 wideband CSIs together when necessary. (Reuse legacy omission rule of part 2 wideband CSI as much as possible.)
The text proposal can be considered as shown below.
· Reason for changes
When CSI reports with multiple sub-configurations are multiplexed with legacy CSI reports without sub-configurations, the omission rule for part 2 wideband CSIs is not clear. 
· Summary of changes
For part 2 wideband CSIs, all the information at the same priority level is omitted together. For part 2 sub-band CSIs, for a given sub-band type from {even subband, odd subband}, the omission order follows the priority order determined by sub-configuration index.
· Consequences if not approved
The gNB and UE may have different understanding on the remaining CSIs that are reported.
---------------------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.3	CSI reporting using PUSCH
<Unrelated part omitted>



When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where  is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the  CSI reports as defined in Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand with value '1' are numbered continuously in increasing order with the lowest subband of csi-ReportingBand with value set to '1' as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level, except when the corresponding CSI report contains multiple Part 2 subband CSIs each of which corresponding to a sub-configuration from a list of sub-configurations contained in the CSI-ReportConfig as described in Clause 5.2.1.1.  
<Unrelated part omitted>
-	For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of Part 2 subband CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority.
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.214-------------------------------------------

Omission rule for CSI reports with only one part/ part 1 CSI in CSI reports with two parts 
It is certain that an omission of CSI reports having only one part or part 1 CSI in CSI reports having two parts is supported in the legacy NR specification. There are two cases:
· If all the CSI reports consist of one part and the limitation on the code rate or total number of bits is exceeded, the UE can omit a portion of CSI reports according to the report priorities.
	TS 38.214 Clause 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.
…


· When the CSI reports with two parts are multiplexed with other UCI, such as HARK-ACK and/or SR, if the PUCCH resource is really limited, the UE may omit all part 2 CSI reports and select some part 1 CSI reports.
	TS 38.213 Clause 9.2.5.2
…
If a UE has HARQ-ACK, SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
…
-	else, the UE drops all Part 2 CSI reports and selects [image: ] Part 1 CSI report(s) from the [image: ] CSI reports in ascending priority value [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where the value of [image: ] satisfies [image: ] and [image: ], where [image: ]is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
…



Observation 1. The legacy CSI omission rule allows part 1 CSI omission for both CSI reports with one part and that with two parts.

Part 1 CSI usually includes RI/CRI/CQI for TB#1. Part 2 CSI usually includes PMI and CQI for TB#2. Part 1 CSI is always prior to part 2 CSI due that the information in part 1 CSI is more important. Hence, the omission of part 1 CSI can only happen when the CSI report has no part 2 CSI or when the part 2 CSI has all been omitted.
There were some discussions in Aug. and Oct. RAN1 meetings on the support of a sub-configuration level omission for the part 1 CSI in CSI reports with two-part CSI or CSI reports with only one part, no conclusion was made though. 
We still believe this functionality is reasonable and beneficial. The RI/CRI/CQI are very important to the gNB to either assess spatial/power domain patterns or schedule UEs. Hence, we should guarantee that gNB can obtain the part 1 CSI as many as possible.
Besides, the support of a sub-configuration omission of part 1 CSI is simple and does not require significant STD effort. It only needs reusing the specification that has been specified for sub-configuration level omission of part 2 sub-band CSI. Specifically, the omission could still follow the legacy rule, i.e., according to the priorities of reports. When a CSI report with only one part/part 1 CSI is determined as the lowest priority and to be omitted, if the CSI report is a legacy report, the report is omitted; if the CSI report has more than one sub-report, the omission is done sub-report by sub-report according to the indexes of their corresponding sub-configurations.
Proposal 3. 
· For the CSI report with multiple sub-configurations, sub-configuration level omission for Part 1 CSI should be supported as follows:
· When a CSI report with only one part/part 1 CSI is determined as the lowest priority and to be omitted, 
· if the CSI report is a legacy report, the report is omitted. 
· if the CSI report has more than one sub-report, the omission is done sub-report by sub-report according to the indexes of their corresponding sub-configurations.
The text proposal can be considered as shown below.
· Reason for changes
For the CSI report with multiple sub-configurations, adopt sub-configuration level omission of part 1 CSI. 
· Summary of changes
Part 1 CSIs are dropped per sub-configuration level, in the ascending order of sub-configuration index.
· Consequences if not approved
Part 1 CSIs corresponding to multiple sub-configurations of one CSI report are omitted together.
---------------------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.4	CSI reporting using PUCCH
<Unrelated part 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, except when the corresponding CSI report contains multiple one part CSIs each of which corresponding to a sub-configuration from a list of sub-configurations contained in the CSI-ReportConfig as described in Clause 5.2.1.1. For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more one part CSIs, omission is done according to the sub-configuration index provided by [csi-ReportSubConfigID], where a sub-configuration index with lower value has higher priority. 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.
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.214-------------------------------------------

---------------------------------------------------- Start of the TP for TS38.213-------------------------------------------
9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
<Unrelated part omitted>
-	else, the UE drops all Part 2 CSI reports and selects [image: ] Part 1 CSI report(s) and, if any, Part 2 CSI sub-reports, from the [image: ] CSI reports in ascending priority value and, if any, index value of CSI sub-reports [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where the value of [image: ] satisfies [image: ] and [image: ], where [image: ]is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.213-------------------------------------------

CSI-IM and NZP CSI-RS resource for IM 
On the support of interreference measurement in Rel-18 NES, a lot of discussion was done in both online and offline sessions in RAN1#114bis, no conclusion/agreement was made though. 
As we proposed in RAN1 #114bis, we still think:
· Interference measurement based on CSI-IM can be supported without specification impact.
· The support of the interference measurement based on NZP CSI-RS depends on gNB implementation without any specification change.
Reuse the legacy mechanism to support CSI-IM-based interference measurement is feasible. No specification impact is necessary. This is because the interference to measure though CSI-IM is from neighbor cells and background noise, which is almost independent of the layers and the antenna ports of the serving cell/gNB.
Regarding to NZP CSI-RS-based interference measurement, its applicability is very limited. Only one associated CMR is allowed to configure in current specification even if more than one NZP CSI-RSs are available for interference measurement. This is because the original intention of NZP CSI-RS-based interference measurement is for MU-MIMO/Type II codebook. 
We do not expect any optimization for NZP CSI-RS-based interference measurement at least in Rel-18 NES. For one thing, the purpose to support NZP CSI-RS-based interference measurement is unclear. Type II codebook is not supported in Rel-18 NES. For another thing, now it is CR phase. A stable specification for Rel-18 is desirable. It is neither reasonable nor essential to optimize a functionality with unclear application scenario in this phase. Moreover, the required standardization effort is significant.
Hence, we propose to leave the choice of whether to support NZP CSI-RS-based interference measurement to operators and gNB vendors. If the operators and the vendors would like to implement this functionality for Rel-18 NES for some purpose, they can do so. No specification change is necessary.
Proposal 4. 
· Interference measurement based on CSI-IM are supported without specification impact.
· The support of the interference measurement based on NZP CSI-RS depends on gNB implementation without any specification change.

CSI dropping rule
	[bookmark: _Hlk149126503]Agreement@RAN1#114bis
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


Following the above instruction given in the previous RAN1 meeting, we have the following considerations.
First, we think some clarifications about the instruction itself should be done:
· The wording of main bullet may need update to make it clearer: 
· Clarify that both sub-configuration #1 and sub-configuration #2 are activated/triggered. We guess this is the FL’s intention. 
· Clarify that (at least) one of the CSI-RS Tx occasions of sub-config#2 meet the CSI reference resource.
· For example:
· A UE configured with a CSI report configuration containing several sub-configurations, e.g., two sub-configurations (sub-config#1 and sub-config#2) among the activated/triggered ones, each with e.g. two CSI-RS resources for channel measurement, none of the CSI-RS Tx occasions of sub-config#1 meets the CSI reference resource, i.e. they are later than CSI ref. resource and at least one CSI Tx occasion of sub-config#2 is no later than CSI ref., the UE shall…
· Remove Alt 1 from the alternative list.
· Reason #1: Alt1 does not work and hence it is not a way we can go. The UE cannot calculate reliable results for sub-configuration #1 and, consequently, UE cannot generate the whole report unless use the placeholder bits to replace a realistic sub-report for sub-configuration #1.
· Reason #2: the phrase, “according to current spec” may be unclear. Different companies may have different understandings on how to apply the current specification in NES scenarios. We have no common sense on it, and there seem a couple of understandings. This kind of discussion may help nothing and perhaps mislead the discussion. We prefer to remove Alt1.
Then, in our understanding, the instruction could be updated as follows:
A UE configured with a CSI report configuration containing several sub-configurations, e.g., two sub-configurations (sub-config#1 and sub-config#2) among the activated/triggered ones, each with e.g. two CSI-RS resources for channel measurement, none of the CSI-RS Tx occasions of sub-config#1 meets the CSI reference resource, i.e. they are later than CSI ref. resource and at least one CSI Tx occasion of sub-config#2 is no later than CSI ref., 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
Based on the updated version we made, we prefer Alt 3. The advantage of Alt 3 is that the solution is clear and easy to specify in spec and to implement. The drawback of Alt 3 is perhaps to lose a reliable sub-report of sub-configuration #2. We agree with it. But if we consider how often this event can happen, i.e., the probability, the potential loss may be marginal. It could not obviously impact the overall network performance. 
Moreover, in previous meeting, we have agreed that the reference resource is determined per report (all activated/triggered sub-configurations) rather than per sub-report. With this, Alt 3 seems more reasonable from the point of view to follow the rule as same as the reference resource determination.
Proposal 5: We prefer Alt 3 for CSI dropping rule in SP-CSI calculation when type 2 SD adaptation is configured.

	5.2.2.5	CSI reference resource definition
<Unrelated part omitted>
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.
<Unrelated part omitted>


In our understanding, no matter which alternative is agreed, the key point to address the to-be-agreement is how to clarify the ‘transmission occasions’ in the relevant specification, i.e., “CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement”. In legacy, the transmission occasion is naturally per report. In NES case, for SP CSI report, N out of L configured sub-configurations can be activated. Therefore, a clarification is necessary that the transmission occasions in NES cases are per report or per sub-configuration in type 2 SD adaptation cases. Two alternatives A and B about the description on ‘transmission occasions’ are corresponding to Alt 2 and Alt 3, 
· Alt A: Both transmission occasions for channel measurement and interference measurement are per sub-report. 
· If Alt A is adopted, the consequent UE behvior is Alt 2 for CSI dropping.
	5.2.2.5	CSI reference resource definition
<Unrelated part omitted>
In case that the UE is configured with a CSI-ReportConfig containing a list of sub-configurations where each sub-configuration contains a list of CSI-RS resources, aAfter the CSI report (re)configuration, serving cell activation, BWP change, or activation of SP-CSI, the UE reports a CSI sub-report only after receiving at least one CSI-RS transmission occasion associated to the sub-report for channel measurement and CSI-RS and/or CSI-IM occasion associated to the sub-report for interference measurement no later than CSI reference resource and drops the sub-report otherwise.
<Unrelated part omitted>


· Alt B: Both transmission occasions for channel measurement and interference measurement are per report.
· If Alt B is adopted, the consequent UE behvior is Alt 3 for CSI dropping.
	5.2.2.5	CSI reference resource definition
<Unrelated part omitted>
In case that the UE is configured with a CSI-ReportConfig containing a list of sub-configurations where each sub-configuration contains a list of CSI-RS resources, aAfter 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 associated to the [activated/triggered] sub-configurations for channel measurement and CSI-RS and/or CSI-IM occasion associated to the [activated/triggered] sub-configurations for interference measurement no later than CSI reference resource and drops the report otherwise.
<Unrelated part omitted>


Proposal 6: In type 2 SD adaptation case, the ‘transmission occasions’ for channel measurement and interference measurement are per report in the descriptions on SP-CSI report dropping rule, i.e., the ‘transmission occasions’ for channel measurement and interference measurement are associated to the activated sub-configurations.
Except for the above consideration, we also have some other consideration on the discussion about the transmission occasions.
· Another potential issue is that regarding to the CSI-RS transmission occasion for channel measurement (as well as CSI-RS/CSI-IM transmission occasion for interference measurement) there may be other two understandings on the original definition of the occasions, e.g., for sub-configuration #1 with type 2 SD adaptation,
· Understanding #1: One occasion includes all resources which are configured to sub-configuration#1 in the resource set.
· Understanding #2: One occasion includes one or more resources which may or may not all of the resources configured for sub-configuration #1 but enough for once measurement of sub-configuration #1 of the UE.
· Comments & suggestion: 
· Similar issue was discussed in MIMO session. The discussion was finally closed without explicit conclusion. The controversial point was left for being handled by implementation [2].
· This discussion may not need to open. The conclusion seems has no impact on what we discuss here for the NES SD type II case. Either understanding can work.
The text proposal can be considered as shown below.
· Reason for changes
How CSI dropping rule based on CSI reference resource in current specification works is unclear in case of type2 SD adaptation where N out of L sub-configurations are triggered.
· Summary of changes
CSI transmission occasions for both channel measurement and interference measurement are clarified as transmission occasions of the [activated/triggered] sub-configurations.
· Consequences if not approved
The answer to how CSI dropping rule based on CSI reference resource in current specification works is unclear.
---------------------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.2.5	CSI reference resource definition
<Unrelated part omitted>
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.
In case that the UE is configured with a CSI-ReportConfig containing sub-configuration(s) where each sub-configuration contains a list of CSI-RS resources, 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 associated to the [activated/triggered] sub-configuration(s) for channel measurement and CSI-RS and/or CSI-IM occasion associated to the [activated/triggered] sub-configuration(s) for interference measurement no later than CSI reference resource and drops the report otherwise.
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.214-------------------------------------------

Non-PMI CSI feedback per sub-configuration
	Agreement @114bis
Support gNB can configure report quantities of 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-i1'.



In last meeting, ‘cri-RI-CQI’ is agreed can be configured to Rel-18 NES. Then, to guarantee a CSI report with reportQuantity setting to 'cri-RI-CQI' is feasible, how to support non-PMI CSI feedback should be considered.
In the case of type 2 SD adaptation and PD adaptation, the legacy mechanism can work well. However, in the case of type 1 SD adaptation, the legacy mechanism cannot do so because different sub-configurations can have different antenna ports.
For reference, non-PMI CSI feedback in current specification is listed as follows. 
	5.2.1.4.2 Report Quantity Configurations
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-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 .



There are two sub-issues:
Non-PMI issue #1: Whether/how to support non-PMI-PortIndication.
Non-PMI issue #2: Whether/how to declare UE behavior when no parameter non-PMI-PortIndication.

Issue #1 is relevant to the part highlighted as green in above. There are three alternatives to resolve this issue:
· Alt 1-1: When type1 SD adaptation is configured, the configuration of the high layer parameter non-PMI-PortIndication is per sub-configuration.
· Alt 1-2: When type1 SD adaptation is configured, the configuration of parameter non-PMI-PortIndication is per CSI-ReportConfig. All sub-configurations share this parameter non-PMI-PortIndication. For example, for a sub-configuration with N ports (N is no larger than R which is the max rank indicated by the parameter non-PMI-PortIndication), the UE assumes the ports according to the first N ranks in the port indication vector as it ‘sub-port indication’, i.e.,  .
· Alt 1-3: Do not support non-PMI-PortIndication for type 1 SD adaptation in Rel-18 NES. UEs do not expect to be configured with the parameter non-PMI-PortIndication and the parameter [port-subsetIndicator] at the same time, or, when the parameter [port-subsetIndicator] is configured UEs can ignore the parameter non-PMI-PortIndication.

Issue #2 is relevant to the part highlighted as blue in above. There are two alternatives to resolve this issue:
· Alt 2-1: Reuse legacy mechanism.
	



if the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each sub-configuration associated with 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  are the CSI-RS port indices associated with rank ν in the sub-configuration  and  is the number of ports in the sub-configuration.



· Alt 2-2: Support non-PMI indication only. (Do not support the case  UE has no parameter non-PMI-Indication.)

The feature of non-PMI is a very useful feature and hence one of common features in deployed NR networks.
For issue #1, we prefer Alt 1-1, i.e., the high layer parameter non-PMI-PortIndication is configured per sub-configuration when type 1 SD adaptation is configured. Although Alt1-1 has an impact on RRC parameter list, it is the best solution among three alternatives for issue #1. The PHY specification impact may be minor. The biggest problem with Alt 1-2 is that it could obviously limit the application scenario and the performance of type 1 SD adaptation. For example, the gNB may configure two sub-configurations with the same antenna port number. These two sub-configurations must share the same sub-port indication if Alt 1-2 is adopted, though the realistic maximum RANKs may be different for these two sub-configurations. We do not prefer Alt 1-2. Compared with Alt 1-2, Alt 1-3 may be more acceptable for us, though we really hope non-PMI-PortIndicaiton can be supported for type 1 SD adaptation in Rel-18 NES.
For issue #2, we prefer Alt 2-1, i.e., reuse legacy mechanism to determine CSI-RS ports per sub-configuration. Non-PMI feature is very important feature. And, as the default solution of this feature, the UE determines the CSI-RS port indices according to the legacy pre-defined method should be supported.

Proposal 7: To support non-PMI functionality for type 1 SD adaptation, 
· The high layer parameter non-PMI-PortIndication is configured per sub-configuration when type 1 SD adaptation is configured.
· The following behavior is done per sub-configuration:
· 



the CSI-RS port indices  are associated with ranks  where  are the CSI-RS port indices associated with rank ν in the sub-configuration  and  is the number of ports in the sub-configuration

The text proposal can be considered as shown below.
· Reason for changes
Current specification on non-PMI feedback is not applicable for Type1 SD adaptation and corresponding spec impact is need.
· Summary of changes
The high layer parameter non-PMI-PortIndication is configured per sub-configuration when type 1 SD adaptation is configured.




The UE assumes the CSI-RS port indices  are associated with ranks  for each sub-configuration where  are the CSI-RS port indices associated with rank ν in the sub-configuration  and  is the number of ports in each sub-configuration.
· Consequences if not approved
Non-PMI feedback cannot be supported for Type1 SD adaptation.
---------------------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.1.4.2	Report Quantity Configurations
<Unrelated part omitted>
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 .
If the UE is configured with a CSI-ReportConfig and with the higher layer parameter reportQuantity set to 'cri-RI-CQI', and the CSI-ReportConfig contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList], and each sub-configuration is configured with an antenna port subset using the higher layer bitmap parameter [port-subsetIndicator],




- If the UE is configured with higher layer parameter non-PMI-PortIndication per sub-configuration contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each sub-configuration associated with each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated csi-ReportSubConfigId and 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 for each sub-configuration. The UE shall only report RI corresponding to the configured fields of PortIndexFor8Ranks.




- If the UE is configured with higher layer parameter non-PMI-PortIndication per sub-configuration contained in a CSI-ReportConfig , the UE assumes, for each sub-configuration associated with 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 are the CSI-RS port indices associated with rank ν in the sub-configuration  and  is the number of ports for the sub-configuration in the CSI-RS resource.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the indicated sub-configuration of the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.214-------------------------------------------

CSI report quantities useless for NES
	Agreement@114bis
Report quantities of 'cri-RSRP', 'cri-SINR', or 'cri-SINR- Index ' are NOT applicable to NES



One of common senses in Rel-18 NES relevant discussion is that the CSI report configuration containing sub-configurations is usually used for channel measurement rather than beam management. Hence, in the last meeting, we agreed that beam management related report quantities of 'cri-RSRP', 'cri-SINR', or 'cri-SINR- Index ' are NOT applicable to NES.
We’ve carefully checked the current specification and found that report quantities of 'cri-RSRP-Index’ is also relevant to BM and has no use to NES.
Besides, report quantity of 'none’ may or may not necessary for Rel-18 NES as well. The report quantity of 'none’ is usually configured by the gNB for two purposes: 1. Report quantities of 'none’ + higher layer parameter trs-Info are used for CSI-RS tracking; 2. Report quantity of 'none’ can be used for Rx beam sweeping when higher layer parameter repetition set to on. The second usage of report quantity of ‘none’ is for BM and, therefore, useless for Rel-18 NES. The first usage of report quantity of ‘none’ is for synchronization tracking. Synchronization tracking is a basic functionality which every UE needs. However, Rel-18 NES CSI report is somehow an add-on functionality which does not replace the legacy CSI report config mechanism. The gNB would configure both to UEs to enable Rel-18 NES functionality. In this case, in NES framework, the support of report quantity of ‘none’ seems unnecessary. 
[bookmark: _Hlk149121435]Proposal 8. Report quantities of 'cri-RSRP-Index' or 'none' are NOT applicable to NES.
The text proposal can be considered as shown below.
· Reason for changes
Report quantities of 'cri-RSRP-Index' or 'none' are also relevant to beam management and not useful to NES.
· Summary of changes
Report quantities of 'cri-RSRP-Index' or 'none' are NOT applicable to NES.
· Consequences if not approved
Infeasible configuration for NES if report quantity set to 'cri-RSRP-Index' or 'none'.
---------------------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.1.4.2	Report Quantity Configurations
<Unrelated part omitted>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	The UE does not expect the higher layer parameter reportQuantity to be set to 'cri-RSRP', 'cri-SINR', or 'cri-SINR- Index', 'cri-RSRP- Index' or 'none'.
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.214-------------------------------------------

The interpretation of CRI reporting for CMR/IMR

In Clause 6.3.1.1.2 and 6.3.2.1.2 of the current TS 38.212 [3], the bitwidth of CRI reporting was specified as  , where the value of  is the number of CSI-RS resources configured in the corresponding csi-ReportSubConfig. Therefore, according to the TS38.212, the range of CRI reporting for type 1 SD adaptation is associated with all the CSI-RS resources in one CSI-RS resource set, the range of CRI reporting for type 2 SD adaptation is associated with the list of CSI-RS resources for each sub-configuration. However, there is no related CRI reporting description in the current TS 38.214 [4], which should be captured accordingly. Therefore, the interpretation of CRI reporting in TS38.214 for both type 1 and type 2 SD adaptation is needed at least. 
Observation 2. The interpretation of CRI reporting for both type 1 and type 2 SD adaptation is needed.
The first issue is the condition of CRI reporting, which is not captured in current specs. According to the legacy specs, the condition on CRI reporting is up to more than one resource within one resource set. For type 1 SD adaptation, similar condition can be reused as legacy CRI reporting. However, for type 2 SD adaptation, the condition on CRI reporting for type 2 SD adaptation should be up to more than one CSI-RS within one resource list for each sub-configuration. Therefore, the condition of CRI reporting on CMR for type 1 and type 2 SD adaptation should be defined separately.
Observation 3. The condition of CRI reporting on CMR for type 1 and type 2 SD adaptation should be defined separately.
Secondly, the CRI reporting on CSI-IM is related to the resource configuration on CSI-IM. As discussed in section 2.3, since no specs impact is preferred for CSI-IM, the association between CMR and CSI-IM should be defined by both resource list and resource set. Especial for type 2 SD adaptation, only CMR list is supported, hence the range of CMR is different from range of CSI-IM. In that case, the simplest way is to add the association between the index within the resource list and the resource set. For example, the -th CSI-RS resource in the resource list represents the -th CSI-RS resource in the CSI-RS Resource set, which is also corresponding to the -th CSI-IM in the CSI-IM Resource Set.
Observation 4. For CRI reporting on CSI-IM for type 2 SD adaptation, the association between the index within the resource list and the resource set should be defined.
Finally, since only one associated CMR can be configured for NZP CSI-RS for IM and the report quantities of 'cri-RSRP', 'cri-SINR', or 'cri-SINR- Index ' are not applicable to NES, no description is needed on CRI for NZP CSI-RS for IM.
Observation 5. Regarding CRI reporting on NES, no description is needed for NZP CSI-RS for IM.
Hence, we have the following proposal for this issue.
Proposal 9. Regarding CRI reporting, the interpretation of CRI reporting on CMR/CSI-IM is needed for Rel-18 NES. In addition, the condition of CRI reporting on for type 1 and type 2 SD adaptation should be defined separately.
The text proposal can be considered as shown below.
· Reason for changes
· There is no interpretation of CRI reporting for spatial domain adaptation in current TS38.214.
· Summary of changes
· Add the interpretation of CRI reporting on CMR/IMR for SD type 1 and type 2 adaptation.
· Add the condition of CRI reporting on CMR/IMR for SD type 1 and type 2 adaptation.
· Add the association between the index within the resource list and the resource set for SD type 2 adaptation.
· Consequences if not approved
· The correspondence between CRI and CMR/IMR may not be aligned between the gNB side and UE side.
---------------------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.1.4.2	Report Quantity Configurations
<Unrelated part omitted>
[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]:
<Unrelated part omitted>
-	A sub-configuration can be configured with a power offset provided by [powerOffset].
-	If a sub-configurations is not configured with [nzp-CSI-RS-resourceList] then the sub-configuration shall be associated with all the 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 UE reports CSI(s) for one or more sub-configurations according to Clauses 5.2.1.5.1, 5.2.1.5.2, 5.2.3 and 5.2.4, and according to the higher layer parameter reportQuantity configured for that CSI-ReportConfig.
-	The UE shall derive the CSI parameters other than CRI(s) conditioned on the reported CRI(s), as follows:
-    if a sub-configuration is configured with [nzp-CSI-RS-resourceList] and contains more than one NZP CSI-RS resource for channel measurement, the CRI  corresponds to the configured -th entry of the associated CSI-RS resources in the corresponding list of NZP CSI-RS resources for channel measurement. The -th CSI-RS resource in the list is -th CSI-RS resource in the CSI-RS Resource set and corresponds to the configured -th entry of the associated corresponding CSI-IM Resource Set.
-    if a sub-configuration is not configured with [nzp-CSI-RS-resourceList], and  resources for channel measurement are configured within the NZP-CSI-RS-ResourceSet , the CRI  corresponds to the configured -th entry of the associated CSI-RS resources in the corresponding CSI-RS Resource set for channel measurement, and -th entry of the associated corresponding CSI-IM Resource Set.
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.214-------------------------------------------

CSI-RS port re-indexing for CQI calculation 
In the last meeting, the following agreement was supported for CSI-RS port indexing. In our opinion, to avoid the ambiguity between gNB and UE side for CSI framework, all the CSI quantities need to be based the unified CSI-RS port indication. However, only port re-indexing for PMI calculation was captured in current TS38.214. Hence, the port re-indexing for CQI calculation also needs to be introduced. Otherwise, it makes confusing that different port indexing between PMI and CQI calculation. 
	Agreement
For a CSI report having sub-configuration including port subset indication, CSI-RS port re-indexing is supported.


[bookmark: _Hlk146818884]Observation 6. Regarding CSI-RS port re-indexing for type 1 SD adaptation, re-indexing for CQI calculation also needs to be introduced. 
According to the current specs for CQI calculation, p(j) was introduced in last meeting without any port re-indexing. Therefore, if we support port re-indexing for CQI calculation, the port indication becomes clearer and no need to define a new variable p(j). The similar description on port re-indexing for PMI calculation can be considered, which is also helpful for alignment with unified description as PMI and CQI calculation.
Proposal 10. Regarding CQI calculation for type 1 SD adaptation, port re-indexing should to be supported, and port indication [3000, …, 3000 +P-1]T is sufficient.
The text proposal can be considered as shown below.
· Reason for changes
Regarding the re-indexing for CQI calculation for type 1 SD adaptation, the similar description as PMI is also needed, and only the port indication [3000, …, 3000 +P-1]T is sufficient.
· Summary of changes
Add re-indexing for CQI calculation for type 1 SD adaptation.
Replace the port indication [3000, …, 3000 + p(P – 1)]T with [3000, …, 3000 +P-1]T
· Consequences if not approved.
There is no description on re-indexing for CQI calculation for type 1 SD adaptation. Furthermore, it is redundant with p(j).
---------------------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.2.5	CSI reference resource definition
<Unrelated part omitted>
For a UE configured with a CSI-ReportConfig that contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList],
-	if a sub-configuration indicates a CSI-RS antenna port subset using the higher layer bitmap parameter [port-subsetIndicator], as described in clause 5.2.1.4.2, for CQI calculation, antenna ports corresponding to all bits with value of 1 in [port-subsetIndicator] are mapped to consecutive antenna ports starting at CSI-RS antenna port 3000 in increasing order of the bit position in [port-subsetIndicator]. for the sub-configuration with the antenna port subset represented by vector [3000 + p(0), …, 3000 +P-1 p(P – 1)]T of size P, where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator], the UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000 + p(0), …, 3000 +P-1 p(P – 1)]T, where P corresponds to the number of bits with value 1 in the bitmap [port-subsetIndicator],as given by

where p(j) corresponds to the j-th enabled port in the bitmap [port-subsetIndicator], with p(j)< p(j+1), j =0, …, P-1, 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].
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.214-------------------------------------------

CSI-RS resource configuration for type 2 SD adaptation and/or PD adaptation
In CR discussion after RAN1#114 meeting, some companies tend to impose a restriction on CSI-RS resource configuration for SD type 2 and/or PD, that the list of NZP CSI-RS resources is identical to or has no intersection. In our opinion, since one CSI-RS is only associated with one SD pattern for SD type 2, this restriction is a common understanding for Rel-18 RAN 1 discussion. However, this restriction is still not clear enough since it only considers the situations without joint SD + PD. Therefore, further discussion in this meeting has been supported by the following agreements.
	Agreement@RAN1#114bis
For RAN1#115:
· For Type 2 SD adaptation or joint operation of Type 2 SD and PD adaptation, whether the list of NZP CSI-RS resources configured for a sub-configuration is identical to or has no intersection with the list of NZP CSI-RS resources configured for the other sub-configuration(s) within the same CSI-ReportConfig.
· Companies are encouraged to check the example as provided in section 2.5 in R1- 2309647
· For Type 1 SD adaptation, or joint operation of Type 1 SD and PD adaptation, 
· ‘typeI-SinglePanel-codebookSubsetRestriction-i2’ is configured for each sub-configuration 
· if a UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI', the UE expects to be configured with higher layer parameter non-PMI-PortIndication in each sub-configuration
· if all the sub-configurations are configured with port antenna subset indication, the codebook subset restriction, ri restriction, N1 and N2 (and Ng when applicable) should be configured separately in each sub-configuration, instead of being configured in CodebookConfig in the CSI report configuration; otherwise, the CodebookConfig should be configured as legacy in the CSI report configuration.



According to our contribution [3] in the last meeting, our suggestion is to separate the discussion for the following two conditions,
· Condition 1: If there is no sub-configurations configured with a power offset provided by [powerOffset]
· Condition 2: If there is one or more sub-configurations configured with a power offset provided by [powerOffset]
For condition 1, if there is no sub-configurations configured with a power offset provided by [powerOffset], only SD type 2 is configured by gNB. Thus, all the list of NZP CSI-RS resources should have no intersection. However, for condition 2, the additional description on power offset is needed. For example, there are the following four sub-configurations in one CSI report setting:
· Sub-configration #0: a list of CSI-RSs is {CMR#1,CMR#2} without [powerOffset] 
· Sub-configration #1: a list of CSI-RSs is {CMR#1,CMR#2} with [powerOffset] is A
· Sub-configration #2: a list of CSI-RSs is {CMR#3,CMR#4} with [powerOffset] is A
· Sub-configration #3: a list of CSI-RSs is {CMR#3,CMR#4} with [powerOffset] is B
In that case in condition 2, the list of CSI-RS among Sub-configration #0 and #1 is identical but the poweroffset is not provided for Subconfigration #0; the list of CSI-RS among Sub-configration #3 and #4 is identical but the poweroffset values are different; the list of CSI-RS among Sub-configration #2 and #3 has no intersection but the poweroffset value is same. Therefore, for a clearer description, the restriction on the value of power offset is also necessary.
Observation 7. For CSI-RS resource configuration for SD type 2 and/or PD, aside from the relationship among the lists of CSI-RS for different sub-configurations, additional description on the value of power offset is also necessary.
Proposal 11. For CSI-RS resource configuration for SD type 2, the relationship among the lists of CSI-RS for different sub-configurations should be updated for SD and joint SD+PD separately. In addition, the description on the value of power offset for SD and joint SD+PD is also necessary.
The text proposal can be considered as shown below.
· Reason for changes
It is ambiguous that the current description on CSI-RS resources for type 2 SD adaptation in TS38.214
· Summary of changes
Add the condition when the list of NZP CSI-RS resources is identical to or has no intersection with other lists for type 2 SD adaptation.
Add the association between the list of NZP CSI-RS resources and the poweroffset for joint PD + SD adaptation.
· Consequences if not approved
It is ambiguous that the current description on CSI-RS resources for type 2 SD adaptation in TS38.214
---------------------------------------------------- Start of the TP for TS38.214-------------------------------------------
5.2.1.4.2	Report Quantity Configurations
<Unrelated part omitted>
If the UE is configured with a CSI-ReportConfig that contains a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList]:
-	the UE 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. 
-	If a sub-configuration is configured with an antenna port subset, then the sub-configuration can be configured with a [RI restriction parameter] and, if the number of antenna ports of the subset greater than 2, with [n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-SinglePanel' or with [ng-n1-n2 parameter] if the higher layer parameter codebookType is set to 'typeI-MultiPanel', and, if the corresponding number of antenna ports of the subset is 2, with twoTX-CodebookSubsetRestriction, where the parameters [RI restriction],  [n1-n2], [ng-n1-n2], twoTX-CodebookSubsetRestriction are as described in Clauses 5.2.2.2.1 and 5.2.2.2.2.
-	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.] If there is no subconfigurations configured with a power offset provided by [powerOffset], the list of NZP CSI-RS resources has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig. If there is one or more subconfigurations configured with a power offset provided by [powerOffset], the list of NZP CSI-RS resources is identical or has no intersection with a list of NZP CSI-RS resources configured for any other sub-configuration(s) within the CSI-ReportConfig.
-	If the list of NZP CSI-RS resources is identical among the sub-configuration(s), the value of [powerOffset] is different among the sub-configuration(s). 
-	If the list of NZP CSI-RS resources has no intersection among the sub-configuration(s), the value of [powerOffset] is same or different among the sub-configuration(s).
<Unrelated part omitted>
---------------------------------------------------- End of the TP for TS38.214-------------------------------------------
Conclusions 
In this contribution, we discussed the remaining issues and corrections to specification regarding necessary enhancements on CSI related procedure for spatial element adaptation and power domain adaptation. The following observations and proposals were provided.
Proposal 1. For a CSI report configuration containing sub-configurations, CSI-RS resource/port counting depends on L configured sub-configurations for P-CSI-RS resources and SP-CSI-RS resources.
Proposal 2. 
· Revisit the previous agreements on the omission of part 2 wideband CSI.
· Do not support sub-configuration level omission of part 2 wideband CSI.
· Regardless of CSI report priorities and sub-configuration priories/indexes, omit all part 2 wideband CSIs together when necessary. (Reuse legacy omission rule of part 2 wideband CSI as much as possible.)
Observation 1. The legacy CSI omission rule allows part 1 CSI omission for both CSI reports with one part and that with two parts.
Proposal 3. 
· For the CSI report with multiple sub-configurations, sub-configuration level omission for Part 1 CSI should be supported as follows:
· When a CSI report with only one part/part 1 CSI is determined as the lowest priority and to be omitted, 
· if the CSI report is a legacy report, the report is omitted. 
· if the CSI report has more than one sub-report, the omission is done sub-report by sub-report according to the indexes of their corresponding sub-configurations.
Proposal 4. 
· Interference measurement based on CSI-IM are supported without specification impact.
· The support of the interference measurement based on NZP CSI-RS depends on gNB implementation without any specification change.
Proposal 5: We prefer Alt 3 for CSI dropping rule in SP-CSI calculation when type 2 SD adaptation is configured.
Proposal 6: In type 2 SD adaptation case, the ‘transmission occasions’ for channel measurement and interference measurement are per report in the descriptions on SP-CSI report dropping rule, i.e., the ‘transmission occasions’ for channel measurement and interference measurement are associated to the activated sub-configurations.
Proposal 7: To support non-PMI functionality for type 1 SD adaptation, 
· The high layer parameter non-PMI-PortIndication is configured per sub-configuration when type 1 SD adaptation is configured.
· The following behavior is done per sub-configuration:
· 



the CSI-RS port indices  are associated with ranks  where  are the CSI-RS port indices associated with rank ν in the sub-configuration  and  is the number of ports in the sub-configuration
Proposal 8. Report quantities of 'cri-RSRP-Index' or 'none' are NOT applicable to NES.
Observation 2. The interpretation of CRI reporting for both type 1 and type 2 SD adaptation is needed.
Observation 3. The condition of CRI reporting on CMR for type 1 and type 2 SD adaptation should be defined separately.
Observation 4. For CRI reporting on CSI-IM for type 2 SD adaptation, the association between the index within the resource list and the resource set should be defined.
Observation 5. Regarding CRI reporting on NES, no description is needed for NZP CSI-RS for IM.
Proposal 9. Regarding CRI reporting, the interpretation of CRI reporting on CMR/CSI-IM is needed for Rel-18 NES. In addition, the condition of CRI reporting on for type 1 and type 2 SD adaptation should be defined separately.
Observation 6. Regarding CSI-RS port re-indexing for type 1 SD adaptation, re-indexing for CQI calculation also needs to be introduced. 
Proposal 10. Regarding CQI calculation for type 1 SD adaptation, port re-indexing should to be supported, and port indication [3000, …, 3000 +P-1]T is sufficient.
Observation 7. For CSI-RS resource configuration for SD type 2 and/or PD, aside from the relationship among the lists of CSI-RS for different sub-configurations, additional description on the value of power offset is also necessary.
Proposal 11. For CSI-RS resource configuration for SD type 2, the relationship among the lists of CSI-RS for different sub-configurations should be updated for SD and joint SD+PD separately. In addition, the description on the value of power offset for SD and joint SD+PD is also necessary.
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