Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 #115	R1-2311938
Chicago, USA, Nov. 13th – 17th, 2023

Source:	Lenovo
Title:	Maintenance on network energy saving techniques in spatial and power domain
Agenda Item:	8.5.1
Document for:	Discussion and Decision
Introduction
In RAN1#114bis [1], the following agreements were made for spatial and power domain adaptation techniques for network energy savings enhancements:
	[bookmark: _Hlk142493194]Agreement
Support gNB can configure report quantities of 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-i1'.

Agreement
For CSI mapping of subbands for a CSI report having multiple sub-configurations, odd sub-band CSI(s) of all sub-configurations in one multi-CSI reporting are mapped after all even sub-band CSI(s) in one multi-CSI reporting. 
[image: ]

Conclusion
No consensus to have spec update with respect to the issue 6 in R1-2310308.

Agreement
· For a CSI report config containing sub-configuration(s), support  in Table 5.4-2 of TS 38.214 for CSI computation delay requirements.
· For CPU occupation and update, if there are not enough CPUs for processing the entire CSI report, legacy UE behavior is used
Only Z2, Z2’ will be supported.

Agreement
For a CSI report having sub-configuration including port subset indication, CSI-RS port re-indexing is supported.

Agreement
For CSI reporting in PUCCH, Table 6.3.1.1.2-7, Table 6.3.1.1.2-9/10/12 are applicable for NES
For CSI reporting on PUSCH, Table 6.3.2.1.2-3 and Table 6.3.2.1.2-4 in TS38.212 are applicable for NES
Further discuss in this meeting about the applicability of below for NES
· Table 6.3.1.1.2-8/8A/11 in TS38.212 (or a new table for replacement of Table 6.3.1.1.2-11)
· Table 6.3.2.1.2-5 in TS38.212 (or a new table for replacement)
Agreement
Remove the square brackets as below for TS 38.214
	5.2.2.5	CSI reference resource definition
<omitted text>
-	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].
<omitted text>


· The range of [powerOffset] in the above TP is [0…23] in dB with step size of 1 dB.

Agreement
· Adopt the following TP for TS 38.214, Clause 5.2.1.1
=== start of TP===
The time domain behavior of the CSI-ReportConfig is indicated by the higher layer parameter reportConfigType and can be set to 'aperiodic', 'semiPersistentOnPUCCH', 'semiPersistentOnPUSCH', or 'periodic'. For 'periodic' and 'semiPersistentOnPUCCH'/'semiPersistentOnPUSCH' CSI reporting, the configured periodicity and slot offset applies in the numerology of the UL BWP in which the CSI report is configured to be transmitted on. The higher layer parameter reportQuantity indicates the CSI-related, L1-RSRP-related, L1-SINR-related, CapabilityIndex-related or TDCP-related quantities to report. The reportFreqConfiguration indicates the reporting granularity in the frequency domain, including the CSI reporting band and if PMI/CQI reporting is wideband or sub-band. The timeRestrictionForChannelMeasurements parameter in CSI-ReportConfig can be configured to enable time domain restriction for channel measurements and timeRestrictionForInterferenceMeasurements can be configured to enable time domain restriction for interference measurements. The CSI-ReportConfig can also contain CodebookConfig, which contains configuration parameters for Type-I, Type II, Enhanced Type II CSI, Further Enhanced Type II Port Selection, Enhanced Type II for coherent joint transmission (CJT), Further Enhanced Type II Port Selection for CJT, Enhanced Type II for predicted PMI, or Further Enhanced Type II Port Selection for predicted PMI including codebook subset restriction when applicable, and configurations of group-based reporting. A UE is not expected to be configured with a CSI report setting associated with a dormant DL BWP if the reportConfigType is set to 'aperiodic'. A CSI-ReportConfig can contain a list of sub-configurations, provided by the higher layer parameter [csi-ReportSubConfigList], where each sub-configuration is identified by [csi-ReportSubConfigID] and corresponds to a list of one or more CSI-RS resources or corresponds to a CSI-RS antenna port subset, and/or corresponds to a power offset for PDSCH relative to CSI-RS additional to powerControlOffset of the CSI-RS resource. A UE is not expected to be configured with a CSI-ReportConfig that contains a mix of sub-configuration(s) each corresponding to a list of one or more CSI-RS resources and some other sub-configuration(s) each corresponding to CSI-RS antenna port subset.
=== end of TP===

Conclusion
There is no consensus to support the following:
· A UE only reports PMI in CSI part 2 for the first sub-configuration among the sub-configurations with the same RI reported across sub-configurations.

Agreement
From RAN1 perspective, up to 4 CSI report configurations can be configured in a BWP for SP CSI reporting on PUCCH where one or more report configurations can contain a list of sub-configuration(s).
· An LS to RAN2 including relevant agreements in UE feature discussions is approved in R1-2310578.
Agreement
Only codebook type 1 for PMI is supported for type 2 SD adaptation and PD adaptation.

Conclusion
There is no consensus on the following proposal:
For a P/SP-CSI report configuration containing a list of L sub-configurations, if at least one subConfig (which is the triggered one for SP-CSI reporting, or configured one for P-CSI report) is associated with more than one CSI-RS resource, nCSI_ref is the smallest value >=5*2μDL; otherwise, it is the smallest value no smaller than 4*2μDL.

Agreement
For CSI reporting on PUCCH and PUSCH, at least one new table is introduced for the scenarios of Table 6.3.1.1.2-11 and Table 6.3.2.1.2-5 in TS38.212, with update corresponding to the CSI mapping order of part 2 CSI even/odd subbands for CSI reporting corresponding to one or more sub-configurations.

Agreement
· Adopt the following TP for TS 38.214 for the above agreements
5.2.1.4.2	Report Quantity Configurations
---------------------------------------------------- Unchanged text is 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]:
· 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 is omitted -------------------------------------------------------

Agreement
· Reason for changes
· Current text incorrectly implies that all CSI reports contain sub-reports
· Variable used for number of CSI sub-reports is incorrect
· Current text “upper part to lower part” does not accurate in the context of sub-reports when not all CSI reports necessarily contain sub-reports, which should be a segment of the UCI sequence only for the corresponding sub-report(s)


· Summary of changes
· Changes to note in Tables 6.3.1.1.2-13, 6.3.1.1.2-14, 6.3.2.1.2-6, and 6.3.2.1.2-7 to fix the above issues
· Consequences if not approved
· Incorrect CSI mapping to UCI bit sequence for both CSI on PUCCH and PUSCH
------------------------------ Text Proposal (TP#1) for 38.212, Sections 6.3.1.1.2 and 6.3.2.1.2 --------------------------
*** Unchanged text omitted ***



If none of the CSI reports for transmission on a PUCCH is of two parts, the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-12, are mapped to the UCI bit sequence  starting with . The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to.

Table 6.3.1.1.2-12: Mapping order of CSI reports to UCI bit sequence , without two-part CSI report(s) 
	UCI bit sequence
	CSI report number

	

	CSI report #1
as in Table 6.3.1.1.2-7/7A/8/8B

	
	CSI report #2
as in Table 6.3.1.1.2-7/7A/8/8B

	
	…

	
	CSI report #n
as in Table 6.3.1.1.2-7/7A/8/8B

	Note: For a CSI report #i containing Ni  CSI sub-reports, where i=1,2,…,n , all CSI sub-reports within the CSI report #i are mapped to the corresponding part segment of the UCI bit sequence of CSI report #i, from upper part to lower part of the segment, in increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #nNi correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.











If at least one of the CSI reports for transmission on a PUCCH is of two parts, two UCI bit sequences are generated,  and . The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-13, are mapped to the UCI bit sequence  starting with . The most significant bit of each field is mapped to lowest order information bit for that field, e.g. most significant bit of the first field is mapped to. The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-14, are mapped to the UCI bit sequence  starting with . The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to . If the length of UCI bit sequence  is less than 3 bits, zeros shall be appended to the UCI bit sequence until its length equal 3.

Table 6.3.1.1.2-13: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1 if CSI report #1 is not of two parts, or
CSI report #1, CSI part 1, if CSI report #1 is of two parts,
as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B

	
	CSI report #2 if CSI report #2 is not of two parts, or
CSI report #2, CSI part 1, if CSI report #2 is of two parts,
as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B

	
	…

	
	CSI report #n if CSI report #n is not of two parts, or
CSI report #n, CSI part 1, if CSI report #n is of two parts,
as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B

	Note: For a CSI report #i containing Ni  CSI sub-reports, where i=1,2,…,n , either all CSI sub-reports not of two parts or CSI part 1 of all CSI sub-reports of two parts, either a CSI sub-report without two-part, or CSI part 1 of a CSI sub-report with two-part CSI, are mapped to the corresponding part segment of the UCI bit sequence of CSI report #i, from upper part to lower part of the segment, in increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #nNi  correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.


where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.1.1.2-13 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].  

Table 6.3.1.1.2-14: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/[New Table]
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/[New Table]
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/[New Table]
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing Ni  CSI sub-reports, where i=1,2,…,n ,
· all the CSI part 2 widebands of all CSI sub-reports are mapped to the corresponding part segment of the UCI bit sequence of CSI report #i, from upper part to lower part of the segment, in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #nNi  correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.


where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.1.1.2-14 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
*** Unchanged text omitted ***

Table 6.3.2.1.2-6: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI part 1 of CSI report #1 as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	
	CSI part 1 of CSI report #2 as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	
	…

	
	CSI part 1 of CSI report #n as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	Note: For a CSI report #i containing Ni  CSI sub-reports, where i=1,2,…,n , CSI part 1 of all CSI sub-reports are mapped to the corresponding part segment of the UCI bit sequence of CSI report #i, from upper part to lower part of the segment, in increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #n Ni  correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.


where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-6 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

Table 6.3.2.1.2-7: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/[New Table],
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/[New Table],
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/[New Table],
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing Ni  CSI sub-reports, where i=1,2,…,n ,
· CSI part 2 wideband of all CSI sub-reports are mapped to the corresponding part segment of the UCI bit sequence of CSI report #i, from upper part to lower part of the segment, in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report # n Ni  correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-7 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
*** Unchanged text omitted ***
---------------------------------------------------------- End Text Proposal -------------------------------------------------------

Agreement
· Adopt the following TP for TS 38.213.
---------------------------------Start of Text Proposal on TS 38.213 v18.0.0------------------
9.2.5	UE procedure for reporting multiple UCI types
< Unchanged parts are omitted >
If a UE would multiplex CSI reports that include Part 2 CSI reports in a PUCCH resource, the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each of the CSI reports indicates rank 1, or rank combination of {1, 1}, or rank 1 per CSI sub-report, if applicable. If the higher layer parameter csi-ReportMode of CSI reports is set to 'Mode2', the UE determines the PUCCH resource and a number of PRBs for the PUCCH resource or a number of Part 2 CSI reports assuming that each CRI in the CSI report is associated with a resource pair. 
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v18.0.0--------------------

Agreement
Report quantities of 'cri-RSRP', 'cri-SINR', or 'cri-SINR- Index ' are NOT applicable to NES. 



In this contribution document, we discuss a few remaining issues on the potential NES-based techniques in both spatial domain and power domain, mainly focusing on the counting of CSI-RS ports for CPU calculation, CSI dropping and omission rules, in addition to a few editorial suggestions.
CSI-RS port counting for Spatial-domain NES techniques
[bookmark: _Hlk100228640]In RAN1#114 [2], an agreement was reached which states that 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  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation, where  is the number of ports configured in the NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configurations derived from port subset indication. One issue with this agreement is that the parameters M, X, are not explicitly clarified. Note that in RAN1#112bis-e [3], it was agreed that the UE reports N CSI(s) in one reporting instance where the N CSI(s) are associated with N sub-configuration(s) from L (where ) and each CSI corresponds to one sub-configuration. Given these two agreements, the following alternatives emerge:
· Alt1: The parameter M corresponds to N, i.e., CSI-RS ports corresponding to reported sub-configurations are only counted.
· Alt2: The parameter M corresponds to L, i.e., CSI-RS ports corresponding to higher-layer configured sub-configurations, whether to be reported or not, are counted.
Furthermore, the time-domain behavior of the CSI reporting setting and the CSI resource setting is summarized in Table 1, implying that a subset of pair values of time-domain behaviors of CSI reporting settings and CSI resource settings are invalid (shaded in grey color). Apparently, both Alt1 and Alt2 are identical under periodic CSI reporting, which is only supported with periodic CSI resource setting, since  under periodic CSI reporting. It also appears that all companies support Alt1 for aperiodic CSI-RS resources, which can only be coupled with AP CSI reporting. As a first step, we propose agreeing on the two corner diagonal cases of Table 1, including periodic CSI-RS and periodic CSI reporting, along with aperiodic CSI-RS and aperiodic CSI reporting (shaded in green color).
For a CSI reporting setting containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among the N triggered sub-configurations, the CSI-RS resource is counted M times for periodic CSI-RS associated with periodic CSI reporting, as well as aperiodic CSI-RS associated with aperiodic CSI reporting 
	Time-domain behavior of resource/reporting Setting
	P CSI reporting
	SP CSI reporting
	AP CSI Reporting

	P CSI-RS
	RRC configured
	MAC CE (PUCCH)
DCI (PUSCH)
	DCI

	SP CSI-RS
	Not Supported
	MAC CE (PUCCH)
DCI (PUSCH)
	DCI

	AP CSI-RS
	Not Supported
	Not Supported
	DCI


[bookmark: _Ref51639959]Table 1: Triggering mechanism between a report setting and a resource setting
For the remainder of cases, i.e., mixtures of P/SP CSI resource settings with SP/AP CSI reporting settings (shaded in yellow color), we believe only the CSI-RS ports corresponding to reported sub-configurations should be counted. Some companies argue that the UE may still need to compute CSI for unreported CSI sub-configurations, to enable timely CSI reporting since the CSI computation time between triggering the N sub-configurations and the CSI reporting instant may not suffice. In our opinion, two the processing of the CSI measurements based on the CSI-RS reception at the UE should follow the UE CSI computation time in Clause 5.4 of TS 38.214 [4], without having to make implicit considerations within the CSI-RS port counting. Hence, we propose amending the RAN1#114 agreement on CSI-RS port counting, as follows:
Amend the RAN1#114 agreement on CSI-RS port counting by adding the highlighted text: 
[bookmark: _Hlk148975729]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:
·  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configurations derived from port subset indication
·  corresponds to the number of triggered sub-configurations for CSI reporting
To the best of our knowledge, most handheld UE devices are associated with a maximum capability of 32 CSI-RS ports for CSI processing, and hence it is preferred that the term  is bounded by 32. In order to meet this bound assuming , a maximum of 24, 16 CSI-RS ports are considered for a sub-configuration assuming asymmetric and symmetric sub-configurations, respectively. For , the maximum number of CSI-RS ports would then drop to 8 for symmetric sub-configurations. Note that for larger values of M, the CSI mapping and payload become more complex as well, and hence our preference is to set , which implies  based on our views on the proposal above, i.e., a maximum of two sub-configurations are triggered for CSI reporting.
The number of triggered CSI sub-configurations for reporting is bounded such that 
CSI omission and dropping rules
CSI omission rules for CSI Part 1 and CSI Part 2 WB
In RAN1#114, it was agreed to support CSI omission of CSI Part 2 following legacy approach, and additionally, the CSI omission is pursued on a sub-configuration level. It was also agreed in RAN1#114bis that Part 2 CSI is ordered such that all even CSI of all, e.g., n, sub-configurations is multiplexed, followed by all odd CSI of all the n sub-configurations, as shown in Table 2.
[image: ]
[bookmark: _Ref149005822]Table 2: Mapping order of CSI fields per CSI report containing n sub-configurations

	Priority 0:
For CSI reports 1 to , Part 2 wideband CSI

	Priority 1:
Part 2 subband CSI of even subbands for CSI report 1

	Priority 2:
Part 2 subband CSI of odd subbands for CSI report 1

	Priority 3:
Part 2 subband CSI of even subbands for CSI report 2

	Priority 4:
Part 2 subband CSI of odd subbands for CSI report 2

	⁞

	Priority :
Part 2 subband CSI of even subbands for CSI report 

	Priority :
Part 2 subband CSI of odd subbands for CSI report 


[bookmark: _Ref149006085]Table 3: Mapping order of CSI fields across NRep CSI reports
On the other hand, the UCI multiplexing across NRep CSI reports is shown in Table 3. For subband CSI, the CSI omission based on CSI sub-configuration can be straightforwardly applied by further decomposing a priority level as shown in Table 3 into n sub-priority levels corresponding to the n sub-configurations. However, Part 2 wideband CSI of all the NRep CSI reports are multiplexed into the same priority level, and hence to allow CSI omission on a sub-configuration level for CSI Part 2 WB, Priority level 0 needs to be decomposed into up to n.NRep sub-priority levels, which further complicates the CSI omission process, especially in the presence of a mixture of CSI reports with and without sub-configurations configured. Given that, we support a same priority level of all sub-configurations of a CSI report in CSI Part 2. 
CSI Part 2 wideband of all sub-configurations of a CSI report are associated with a same priority level for CSI omission
For CSI Part 1 omission, our preference is not to support sub-configuration level omission for CSI Part 1, similar to legacy CSI reports corresponding to multiple CSIs, e.g., Rel-17 NCJT CSI report. 
Sub-configuration level omission of CSI Part 1 is not supported

CSI dropping rules based on CSI-RS reception
The dropping rules for a CSI report comprising multiple sub-configurations were discussed in RAN1#114bis, where an example was provided for a case in which a UE configured with a CSI reporting 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 the CSI reference resource. Under this scenario, three alternatives were proposed, as follows: 
· Alt-1: report the CSI report, according to current specification
· 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 opinion, Alt-1 is invalid since the UE may not possess valid CSI measurements corresponding to CSI sub-config#1, and hence cannot feedback a CSI report comprising CSI sub-report#1. Alt-2 would require remapping the CSI since CSI corresponding to CSI sub-config#2 appears first in the CSI report, leading to ambiguity in decoding the CSI report due to confusion of the corresponding CSI report index. In light of that, our preference is Alt-3, i.e., the CSI report is dropped entirely if any CSI resource does not meet the CSI reference resource constraint. This is also compatible with an agreement reached in RAN1#114bis for cell DTX/DRX enhancements, which states that at least one transmission occasion of each CSI-RS resource needs to be received before the CSI reference resource, otherwise the entire CSI report is dropped. 
A CSI report is transmitted if at least one transmission occasion of each CSI-RS resource is received before the CSI reference resource, otherwise the entire CSI report is dropped
Alignment between technical specification documents 
In TS 38.212 [5], the CSI corresponding to multiple sub-configurations of the CSI reporting setting are referred to as CSI sub-reports, which eases the identification and referral to the CSI corresponding to these different sub-configurations. To ensure the homogeneity of the Rel-18 standards across different specification documents, our preference is to unify the expressions across the TS 38.212 and TS 38.214. In light of that, we propose updating the term “CSIs” in TS 38.214 to “CSI sub-reports” to unify the notation across the two specification documents. Given that, we have the following text proposal in Table 6. 

	Reason for change: Aligning the terms across TS 38.212 and TS 38.214 corresponding to CSI associated with different sub-configurations of the CSI reporting setting

	Summary of change: Clause 5.2.3, 5.2.4: Replacing the term “CSIs” in TS 38.214 with “CSI-sub-reports”

	Consequence if not approved: Inconsistent specifications with unclear correspondence between CSI sub-reports in TS 38.212 and the corresponding CSI parameters referred to in TS 38.214

	5.2.3	CSI reporting using PUSCH
[bookmark: _Hlk500827675]A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding of a DCI format 0_1 or DCI format 0_2 which triggers an aperiodic CSI trigger state.
<Unchanged text is 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 Part 2 of the CSI report contains multiple Part 2 CSIscorresponds to multiple CSI sub-reports 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 is 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 is omitted>
5.2.4	CSI reporting using PUCCH
A UE is semi-statically configured by higher layers to perform periodic CSI Reporting on the PUCCH. A UE can be configured by higher layers for multiple periodic CSI Reports corresponding to multiple higher layer configured CSI Reporting Settings, where the associated CSI Resource Settings are higher layer configured.
<Unchanged text is 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 is omitted>


[bookmark: _Ref146814658]Table 6: TP on replacing the term “CSIs” with “CSI sub-reports”
Adopt the text proposal in Table 6 corresponding to replacing the term “CSIs” with “CSI sub-reports” in TS 38.214, with the following justification:
· Reason for change: Aligning the terms across TS 38.212 and TS 38.214 corresponding to CSI associated with different sub-configurations of the CSI reporting setting
· Summary of change: Clause 5.2.3, 5.2.4: Replacing the term “CSIs” in TS 38.214 with “CSI-sub-reports”
· Consequence if not approved: Inconsistent specifications with unclear correspondence between CSI sub-reports in TS 38.212 and the corresponding CSI parameters referred to in TS 38.214
Non-PMI port indication for NES
In RAN1#114bis, supporting non-PMI port indication was discussed for NES. Non-PMI port indication was introduced to enable CSI-RS port selection from a CSI-RS resource, where the selected/indicated CSI-RS ports may be transparently beamformed. For Type 1 SD, the port indication bitmap plays a similar role to that of non-PMI port indication, and, in our opinion, configuring both the non-PMI port indication and the port selection bitmap for Type 1 SD would significantly complicate the CSI reporting configuration. On the other hand, for Type 2 SD, supporting non-PMI port indication would be equivalent to a hybrid Type 1 SD and Type 2 SD, which was agreed to be a complicated configuration as well, since Type 2 SD is conceptually designed to support a relatively smaller number of CSI-RS ports and hence port selection should not be critical. Given that, we do not support the inclusion of non-PMI port indication as part of the SD NES enhancements.
Non-PMI port indication is not supported for SD NES enhancements
[bookmark: _Toc100923943]Conclusion
[bookmark: _Hlk100923477][bookmark: _Toc100924111][bookmark: _Toc100924138][bookmark: _Toc100924174]This contribution addressed spatial-domain and power-domain based NES techniques. In light of the discussion in this technical document, we have the following proposals:
1. For a CSI reporting setting containing sub-configuration(s), if a CSI-RS resource is referred by M sub-configurations among the N triggered sub-configurations, the CSI-RS resource is counted M times for periodic CSI-RS associated with periodic CSI reporting, as well as aperiodic CSI-RS associated with aperiodic CSI reporting
1. Amend the RAN1#114 agreement on CSI-RS port counting by adding the highlighted text:
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:
·  for Type 1 SD adaptation, and  for Type 2 SD or PD adaptation
·  is nrofPorts configured in NZP-CSI-RS-Resource and  is the number of CSI-RS ports in sub-configurations derived from port subset indication
·  corresponds to the number of triggered sub-configurations for CSI reporting
1. The number of triggered CSI sub-configurations for reporting is bounded such that 
1. CSI Part 2 wideband of all sub-configurations of a CSI report are associated with a same priority level for CSI omission
1. Sub-configuration level omission of CSI Part 1 is not supported
1. A CSI report is transmitted if at least one transmission occasion of each CSI-RS resource is received before the CSI reference resource, otherwise the entire CSI report is dropped
1. Adopt the text proposal in Table 6 corresponding to replacing the term “CSIs” with “CSI sub-reports” in TS 38.214, with the following justification:
· Reason for change: Aligning the terms across TS 38.212 and TS 38.214 corresponding to CSI associated with different sub-configurations of the CSI reporting setting
· Summary of change: Clause 5.2.3, 5.2.4: Replacing the term “CSIs” in TS 38.214 with “CSI-sub-reports”
· Consequence if not approved: Inconsistent specifications with unclear correspondence between CSI sub-reports in TS 38.212 and the corresponding CSI parameters referred to in TS 38.214
1. Non-PMI port indication is not supported for SD NES enhancements
References

[1] 	3GPP TSG RAN WG1#114bis, "Draft Meeting Report," Xiamen, China, Oct. 9-13, 2023.
[2] 	3GPP TSG RAN WG1#114, "Draft Meeting Report," Toulouse, France, Aug. 21-25, 2023.
[3] 	3GPP TSG RAN WG1#112bis-e, "Draft Meeting Report," Online, Apr. 17-26, 2023.
[4] 	3GPP TS 38.214, "Physical layer procedures for data," September 2023.
[5] 	3GPP TS 38.212, "Multiplexing and channel coding," September 2023.


4
image2.wmf
1

3

2

1

0

,...,

,

,

,

-

A

a

a

a

a

a


oleObject1.bin

image3.wmf
0

a


oleObject2.bin

oleObject3.bin

oleObject4.bin

image4.wmf
1

3

2

1

0

  

-

A

a

a

a

a

a

M


oleObject5.bin

image5.wmf
)

1

(

1

)

1

(

3

)

1

(

2

)

1

(

1

)

1

(

0

)

1

(

,...,

,

,

,

-

A

a

a

a

a

a


oleObject6.bin

image6.wmf
)

2

(

1

)

2

(

3

)

2

(

2

)

2

(

1

)

2

(

0

)

2

(

,...,

,

,

,

-

A

a

a

a

a

a


oleObject7.bin

oleObject8.bin

image7.wmf
)

1

(

0

a


oleObject9.bin

oleObject10.bin

oleObject11.bin

image8.wmf
)

2

(

0

a


oleObject12.bin

oleObject13.bin

oleObject14.bin

oleObject15.bin

image9.wmf
)

1

(

1

)

1

(

3

)

1

(

2

)

1

(

1

)

1

(

0

)

1

(

  

-

A

a

a

a

a

a

M


oleObject16.bin

oleObject17.bin

image10.wmf
)

2

(

1

)

2

(

3

)

2

(

2

)

2

(

1

)

2

(

0

)

2

(

  

-

A

a

a

a

a

a

M


oleObject18.bin

oleObject19.bin

oleObject20.bin

oleObject21.bin

oleObject22.bin

image11.wmf
Rep

N


oleObject23.bin

image12.wmf
Rep

2

N


oleObject24.bin

oleObject25.bin

image1.png
PmZSB szsn szsn szsn Part2odd | Part2odd | Part2odd Part 2 odd
even even even even SBSub- | SBSub- | SBSub- SB Sub-
Sub Sub Sub Sub Config#l | Config#2 | Config#3 Config#n
Config#l | Configt2 | Config#3 Config#n





