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In RAN1#114bis meeting, the following agreement were reached[1]：
	Agreement
Support gNB can configure report quantities of 'cri-RI-i1-CQI', 'cri-RI-CQI', or 'cri-RI-i1'.
Agreement
Report quantities of 'cri-RSRP', 'cri-SINR', or 'cri-SINR- Index ' are NOT applicable to NES.
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: ]
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
Comeback support of Z1, Z1’. If no consensus, only Z2, Z2’ will be supported.
Friday confirmation: 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 and Table 6.3.1.1.2-10 in TS38.212 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.
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).
· Send an LS to RAN2 including the relevant agreements made in UE feature discussions.
Comeback on the LS
Agreement
Only codebook type 1 for PMI is supported for type 2 SD adaptation and PD adaptation.
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 38.213.
---------------------------------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--------------------



In this contribution, the remaining NES techniques in spatial and power domains will be further discussed.
NES techniques in spatial and power domains
Network energy saving techniques in spatial domain
CSI reference resource definition
In the RAN1#114bis meeting, when the CSI-RS transmission occasions of one sub-configured does not meet the requirements of the CSI reference resource, the dropping rules for CSI reports with multiple sub-configurations were widely discussed but no consensus was reached[1].
	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



According to clause 5.2.2.5 of 38.214, if the CSI-RS transmission occasion of each CSI-RS resource in the corresponding CSI-RS resource set used for channel measurement does not meet the requirements of the CSI reference resource, the CSI report is dropped. Therefore, if any CSI-RS transmission occasion of one sub-configuration is not received before the CSI reference resource of a sub-configuration, the CSI report corresponding to this sub-configuration is dropped. Therefore, it is recommended to drop the CSI reports containing multiple sub-configurations per sub-configuration level. That is, Alt 2 is supported.
Proposal 1  Alt 2 should be supported.
CSI (sub-)report dropping
Whether Part 1 CSI can be dropped was widely discussed in the RAN1#114bis meeting[1].
	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.


According to the following sections of 38.214, legacy Part 1 CSI has a fixed payload size and can be used to identify the number of information bits in Part 2 CSI. Therefore, the UE generally needs to transmit the entire Part 1 CSI before Part 2. That is, if any of the CSI reports consist of two parts, the UE can at most omit a portion of Part 2 CSI.
	[bookmark: _Toc29674325][bookmark: _Toc27299920][bookmark: _Toc36645555][bookmark: _Toc20318022][bookmark: _Toc11352132][bookmark: _Toc45810600][bookmark: _Toc146791809][bookmark: _Toc29673191][bookmark: _Toc29673332]38.214  5.2.3	CSI reporting using PUSCH
For Type I, Type II, Enhanced Type II, Further Enhanced Type II Port Selection CSI, Enhanced Type II for CJT, Further Enhanced Type II Port Selection for CJT, Enhanced Type II for predicted PMI and Further Enhanced Type II Port Selection for predicted PMI feedback on PUSCH, a CSI report comprises of two parts. Part 1 has a fixed payload size and is used to identify the number of information bits in Part 2. Part 1 shall be transmitted in its entirety before Part 2. 
[bookmark: _Toc11352133][bookmark: _Toc27299921][bookmark: _Toc45810601][bookmark: _Toc29673333][bookmark: _Toc29674326][bookmark: _Toc29673192][bookmark: _Toc20318023][bookmark: _Toc146791810][bookmark: _Toc36645556]38.214  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.
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, 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.


To sum up，it is not recommended to drop Part 1 CSI per sub-configuration level.
Proposal 2  It is not recommended to drop Part 1 CSI per sub-configuration level.
CRI reporting
The overhead of CSI payload was discussed in the last meeting, but there was no consensus on how to reduce CSI payload.
According to my understanding, the overhead of CSI payload can be further reduced according to the characteristics of each SD adaptation.
For Type 1 SD adaptation, since each CSI-RS resource is associated with all sub-configurations, all sub-configurations can share the same CRI (for example, the shared CRI can be the CRI of the sub-configuration with the maximum number of antenna ports ). 
For Type 2 SD adaptation, since each sub-configuration has the same number of antenna ports, all sub-configurations can be assumed to have the same RI. in addition, for Type 2 SD adaptation, whether each sub-configuration can share the same CRI needs further studied.
For PD adaptation, since power changes will only cause power attenuation, the direction of the preferred CRI will not be changed if the power reduction value is within a certain range. Therefore, for PD adaptation, it can be assumed that each sub-configurations share the same CRI.
Proposal 3  For Type 1 SD adaptation and/or for PD adaptation, all sub-configurations can be assumed to share the same CRI.
Restriction on the number of ports/active resources
According to TS 38.214, if the number of CSI-RS resources is greater than 2, the number of CSI-RS ports included in each CSI-RS resource will be limited. The relationship between the number of CSI-RS resources and the number of CSI-RS ports in TS 38.214 is as follows:
	38.214  5.2.1.4.2
if the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RI-LI-PMI-CQI', 'cri-SINR', or 'cri-SINR- Index ', and 𝐾𝑠 > 1 resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet (if configured for CSI-ReportConfig with reportQuantity set to 'cri-SINR' or 'cri-SINR- Index ') for interference measurement. If 𝐾𝑠 = 2 CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If 2 < 𝐾𝑠 ≤ 8 CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports。


From our point of view, for CSI-RS resources associated with sub-configurations, the above-mentioned CSI-RS port number limit should no longer apply. The specific reasons are analyzed as follows:
Firstly, for Type 1 SD adaptation, each sub-configuration is mainly used to measure the channel quality of different antenna port numbers , so that the gNB can quickly turn off the number of antenna ports used for PDSCH for NES purposes. Furthermore, according to the conclusions of the previous meeting, for Type 1 SD adaptation, each CSI-RS resource can be associated with all sub-configurations, and each sub-configuration can be associated with one or more CSI-RS resources. Therefore, the number of CSI-RS ports contained in one or more CSI-RS resources should be limited per sub-configuration.
Secondly, for Type 2 SD adaptation, each sub-configuration is mainly used to measure the channel quality of different TXRU mappings, so that the gNB can quickly adjust the mapping method of logical antenna port to TXRUs based on energy saving purposes. Furthermore, according to the agreements of the previous meeting, for Type 2 SD adaptation, different sub-configuration is associated with different CSI-RS resources, and each sub-configuration can be associated with one or more CSI-RS resources. Therefore, the number of CSI-RS ports contained in one or more CSI-RS resources should be limited per sub-configuration.
Thirdly, for similar reasons as above for spatial domain adaptation, for PD adaptation, the number of CSI-RS ports contained in one or more CSI-RS resources should be limited per sub-configuration.
In short, for Type 1 SD adaptation, Type 2 SD adaptation and/or PD adaptation, the number of CSI-RS ports contained in one or more CSI-RS resources should be limited per sub-configuration.
Therefore, the proposed text proposal is described as follows: 

	<----------Text proposal 1----------->
[bookmark: _Toc45810578][bookmark: _Toc11352114][bookmark: _Toc130409778][bookmark: _Toc29673310][bookmark: _Toc29673169][bookmark: _Toc20318004][bookmark: _Toc27299902][bookmark: _Toc29674303][bookmark: _Toc36645533]38.214 5.2.1.4.2	Report Quantity Configurations
*** Unchanged text is omitted ***
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RI-LI-PMI-CQI', 'cri-SINR', or 'cri-SINR- Index ', and resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) or (k+1)-th entry of associated nzp-CSI-RS-Resources in the corresponding NZP-CSI-RS-ResourceSet (if configured for CSI-ReportConfig with reportQuantity set to 'cri-SINR' or 'cri-SINR- Index ') for interference measurement. If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports. For CSI-RS resources associated with sub-configuration, where each sub-configuration is identified by [csi-ReportSubConfigID], If CSI-RS resources are configured per sub-configuration, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured per sub-configuration, each resource shall contain at most 8 CSI-RS ports. 
*** Unchanged text is omitted ***


Proposal 4  For Type 1 SD adaptation, Type 2 SD adaptation and/or PD adaptation, the number of CSI-RS ports contained in one or more CSI-RS resources should be limited per sub-configuration.
Conclusions
In this contribution, remaining NES techniques in spatial and power domains are discussed, and the following proposals are made.
Proposal 1  Alt 2 should be supported.
Proposal 2  It is not recommended to drop Part 1 CSI per sub-configuration level.
Proposal 3  For Type 1 SD adaptation and/or for PD adaptation, all sub-configurations can be assumed to share the same CRI.
Proposal 4  For Type 1 SD adaptation, Type 2 SD adaptation and/or PD adaptation, the number of CSI-RS ports contained in one or more CSI-RS resources should be limited per sub-configuration.
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