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Introduction
In this contribution, we provide our views on some of remaining issues for techniques in spatial and power domains for NR network energy saving. 
Discussion
In last RAN1 meeting, it is proposed to further discuss the following case:
[bookmark: _Hlk149640760][bookmark: _Hlk149638097]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 
· [bookmark: _Hlk149640773]Alt 1: report the CSI report, according to current spec
· [bookmark: _Hlk149638808]Alt 2: report the CSI sub-report#2 only and drop the CSI sub-report#1 only
· Alt 3: drop the entire CSI report
Regarding Alt 2 and Alt 3, it may cause misunderstanding of the reported UCI payload size between UE and gNB. For example, gNB assumes there are valid CSI-RS Tx occasions for sub-config#1 of UE, but the UE mistakenly thinks those CSI-RS Tx occasions are within non-active periods of cell DTX due to mis-detection of DCI format 2_9 which is used to deactivate the cell DTX. In this case, if Alt 2 is adopted the UE would report CSI sub-report#2 and drop CSI sub-report#1, or if Alt 3 is adopted the UE would drop the entire CSI report, while the gNB would expect to detect UE report for both CSI sub-report#1 and CSI sub-report#2. Therefore, to avoid such kind of misunderstanding, Alt 2 and Alt 3 should not be supported, and Alt 1 is preferred. 
Proposal 1: 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 report the CSI report, according to current spec.

There are some remaining issues on omission rule for discussion:
· [bookmark: _Hlk149643655][bookmark: _Hlk149643707]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.
· [bookmark: _Hlk149641847]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
Regarding the first bullet, the current specification says:
	TS38.214, 5.2.3 CSI reporting using PUSCH
[bookmark: _Hlk149649452][bookmark: _Hlk149649466]-	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.
Table 5.2.3-1: Priority reporting levels for Part 2 CSI
	Priority 0:
For CSI reports 1 to , Group 0 CSI for CSI reports configured as 'typeII-r16', 'typeII-PortSelection-r16', 'typeII-PortSelection-r17', 'typeII-CJT-r18', 'typeII-CJT-PortSelection-r18', 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18'; Part 2 wideband CSI for CSI reports configured otherwise






According to the above specification, 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 descending order of sub-configuration index instead of the ascending order of sub-configuration index. In our understanding, Part 2 wideband CSIs which have the same sub-configuration index are dropped simultaneously within the same priority level when performing the omission rule. For CSI reports not configured with sub-configurations, the UE behavior should be the same as CSI reports with only one sub-configuration. We do not see any issues on the dropping rule. 
[bookmark: _Hlk149644852]Observation: For omission of Part 2 wideband CSI at sub-configuration level, the current specification works well.

For the second bullet, part 1 CSI can be dropped for a CSI report configuration in legacy due to the code rate limit if it is transmitted on a PUCCH:
	TS38.214, 5.2.4 CSI reporting using PUCCH
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.
TS38.213, 9.2.5.2 UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
· 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.



Therefore, Part 1 CSIs can be dropped per sub-configuration level also. To align the omission rule between Part 1 CSIs and Part 2 CSIs, it is proposed to drop Part 1 CSI at sub-configuration level in the descending order of sub-configuration index within the same priority level.
[bookmark: _Hlk149642827][bookmark: _Hlk149650081]Proposal 2: For Part 1 CSI corresponding to each sub-configuration, omission at sub-configuration level in the descending order of sub-configuration index within the same priority level should be supported.
The following TP is provided for proposal 2.
------------ start of TP for TS 38.214 -----------------------
[bookmark: _Toc11352133][bookmark: _Toc20318023][bookmark: _Toc27299921][bookmark: _Toc29673192][bookmark: _Toc29673333][bookmark: _Toc29674326][bookmark: _Toc36645556][bookmark: _Toc45810601][bookmark: _Toc146791810]5.2.4	CSI reporting using PUCCH
<unchanged parts are omitted>
[bookmark: _Hlk149649531]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. Omission of CSI is done at a sub-configuration level, if configured, within the same priority level, where a sub-configuration with an 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.
<unchanged parts are omitted>
------------ end of TP for TS 38.214 -----------------------

Conclusion
In this contribution, we provide our views on some of remaining issues for techniques in spatial and power domains for NR network energy saving. The following observation and proposals are provided. 
Observation: For omission of Part 2 wideband CSI at sub-configuration level, the current specification works well.
Proposal 1: 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 report the CSI report, according to current spec.
Proposal 2: For Part 1 CSI corresponding to each sub-configuration, omission at sub-configuration level in the descending order of sub-configuration index within the same priority level should be supported.
A TP to reflect proposal 2 is also provided.
------------ start of TP for TS 38.214 -----------------------
5.2.4	CSI reporting using PUCCH
<unchanged parts are 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. Omission of CSI is done at a sub-configuration level, if configured, within the same priority level, where a sub-configuration with an 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.
<unchanged parts are omitted>
------------ end of TP for TS 38.214 -----------------------
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