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1. Introduction
The new Rel-18 WI of network energy saving NR was approved in RAN#98e [1], and the following objectives are included. And in RAN #101 meeting, the WI has been claimed to be completed [2].
	3. Specify the following techniques in spatial and power domains
· Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g. antenna ports, active transceiver chains) [RAN1, RAN2]
· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements



However, there are still some remaining issues to be further discussed. In this contribution, we focus on the these remaining issues on the SD and PD adaptation for NES.
2. Considerations on remaining issues of CSI dropping
The following consensus were given in RAN1 #114-bis[3].
	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


For part 2 wideband CSI dropping, according to the current spec, all the reports have the same priority. By dropping the Part 2 wideband CSI per sub-configuration level, we don’t see there is any other related issue, but it is needed for clarifying the dropping rules, otherwise there may be different understandings on how to drop the Part 2 CSIs, which was discussed in last meeting. We suggest to adopt the TP#1 for TS 38.214.
Proposal 1:
Support TP#1 for TS38.214 section 5.2.3
	· Reason for changes
· Current text implies that all Part 2 wideband CSI reports with sub-configuration have the same priority level.
· Current text “provided by [csi-ReportSubConfigID], with lower value has higher priority” doesn’t imply that the priority of sub-configuration indicated by [csi-ReportSubConfigID] should be taken into consideration when drop the Part 2 CSI by sub-configurations
· Summary of changes
· Modifying the text on Part 2 CSI dropping rules to clarify how to drop the Part2 CSI by sub-configuration in section 5.2.3
· Consequences if not approved
· Different understandings may exist on whether the sub-configurations should be dropped together or one by one in the order of sub-configuration index. 
------------------------------------ Text Proposal (TP#1) for 38.214, Sections 5.2.3 -------------------------------------
5.2.3 CSI reporting using PUSCH
<Unchanged text 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 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. 
<Unchanged text omitted>
· For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of Part 2 CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 and indicated by the  where a sub-configuration with an index, provided by [csi-ReportSubConfigID] for each sub-configuration, where, with lower value has higher priority.
<Unchanged text omitted>




While for the Part 1 CSI dropping, according to the text in 38.214[4] 5.2.4 as follow, in our understanding, if there is only one part in the CSI reports, it can only be the Part 1 CSI. 
	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.


Therefore, we think in current specs the Part 1 CSI omission is allowed if all CSI contains only Part 1, and the dropping of Part 1 CSI per sub-configuration level should be supported. 
Proposal 2:
The dropping of Part 1 CSI per sub-configuration level should be supported.
And we suggest to adopt TP#2 for the TS 38.214 section 5.2.4.
Proposal 3:
Support TP#2 for TS38.214 section 5.2.4
	· Reason for changes
· Current text doesn’t imply how to drop the Part 1 CSI when sub-configuration exists
· Summary of changes
· adding dropping rules when sub-configuration is configured for Part 1 CSI dropping.
· Consequences if not approved
· How to drop Part 1 CSI with sub-configuration is unclear. 
------------------------------ Text Proposal (TP#2) for 38.214, Sections 5.2.4 --------------------------
5.2.4 CSI reporting using PUCCH
<Unchanged text omitted>
A UE is not expected to report CSI with a total number of UCI bits and CRC bits larger than 115 bits when configured with PUCCH format 4. For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Clause 5.2.5. For CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], omission of Part 1 CSI is done at a sub-configuration level with the priority indicated by the index provided by [csi-ReportSubConfigID] for each sub-configuration, 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 text omitted>



3. Considerations on the remaining issues of CSI report procedure
3.1 Considerations on the CSI-RS counting
The following agreement was reached in RAN1 #114 [4] on the CSI-RS resource counting.
	Agreement 
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
· Option 2A:  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-configuration s derived from port subset indication.
· It is understood that further discussions are necessary.



And in last meeting, it is agreed by companies that the value of X should be equal to L for P-CSI, and to N for A-CSI. For SP-CSI reporting, the value of X hasn’t been decided yet. From our prospective, the CSI resource counting is for UE to reserve enough storage and resource for the CSI measuring and reporting. For SP-CSI reporting, when counting the CSI-RS ports, even gNB doesn’t know how many CSI-RS resources will be triggered at last, which means the value of X can only equal to L. However, from gNB’s side, the value of  should be taken into consideration that  . Therefore, the UE should report the maximum number of supporting CSI-RS ports to gNB for better configuration.
Proposal 4:
[bookmark: _Hlk149833473]For CSI report configuration containing sub-configuration(s), where a CSI-RS resource is referred by M sub-configurations among X sub-configuration, when conducting the CSI counting, the value of X should be equal to L for P/SP-CSI, equal to N for A-CSI.
· Introduce the UE feature indicating the maximum number of CSI-RS ports supported by UE.
3.2 Considerations on the restriction on the number of ports
For guarantee the flexibility of sub-configuration, the current legacy restriction on the number of CSI ports should be relaxed. In last meeting, the following options were given for solving the problem [6]. 
	Proposal
Alt 1: Clarify that the following restriction in TS 38.214 is applied on each sub-configuration for a CSI report containing L sub-configurations:
‘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’
Alt 2: Extend the current total number of antenna ports to [64] ports for the CSI-RS resources within a resource set,, similar to M-TRP. This is subject to a separate UE capability.
Alt 3: No consensus to make changes to current RAN1 spec



In our view, restrict the number of ports based on CSI sub-configuration doesn’t make sense. What really matters to UE’s capability is the total number of ports. On extending the total number of antenna ports, not only more sub-configurations can be supported, also the flexibility of each sub-configuration can be extended.
Thus, we prefer Alt 2 for relaxing the restriction on the number of ports. As for the exact number of antenna ports, we think 64 is acceptable, which is similar to M-TRP.

Proposal 5:
[bookmark: _Hlk149833447]For relaxing the restriction on the number of antenna ports, we prefer adopting Alt2, i.e., extending the current total number of antenna ports for the CSI-RS resources within a resource set.
4. Conclusion
In this paper, our views on the remaining issues for network energy saving techniques are given.
Proposal 1:
Support TP#1 for TS38.214 section 5.2.3
	------------------------------------ Text Proposal (TP#1) for 38.214, Sections 5.2.3 -------------------------------------
5.2.3 CSI reporting using PUSCH
<Unchanged text 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 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. 
<Unchanged text omitted>
· For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of Part 2 CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 and indicated by the  where a sub-configuration with an index, provided by [csi-ReportSubConfigID] for each sub-configuration, where, with lower value has higher priority.
<Unchanged text omitted>


Proposal 2:
The dropping of Part 1 CSI per sub-configuration level should be supported.
Proposal 3:
Support TP#2 for TS38.214 section 5.2.4
	5.2.4 CSI reporting using PUCCH
<Unchanged text omitted>
A UE is not expected to report CSI with a total number of UCI bits and CRC bits larger than 115 bits when configured with PUCCH format 4. For CSI reports transmitted on a PUCCH, if all CSI reports consist of one part, the UE may omit a portion of CSI reports. Omission of CSI is according to the priority order determined from the Prii,CSI(y,k,c,s) value as defined in Clause 5.2.5. For CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], omission of Part 1 CSI is done at a sub-configuration level with the priority indicated by the index provided by [csi-ReportSubConfigID] for each sub-configuration, 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 text omitted>


Proposal 4: 
For CSI report configuration containing sub-configuration(s), where a CSI-RS resource is referred by M sub-configurations among X sub-configuration, when conducting the CSI counting, the value of X should be equal to L for P/SP-CSI, equal to N for A-CSI.
Introduce the UE feature indicating the maximum number of CSI-RS ports supported by UE. 
Proposal 5: 
For relaxing the restriction on the number of antenna ports, we prefer adopting Alt2, i.e., extending the current total number of antenna ports for the CSI-RS resources within a resource set. 
5. References
3GPP RP-223540, “New WI: Network energy savings for NR”, Huawei, RAN#98-e, Dec 12th- 16th, 2022.
3GPP RP-231926, “Status report for WI: Network energy savings for NR; rapporteur: Huawei”, Sep 11th -15th, 2023. 
3GPP RAN1 Chairman’s Notes, RAN1 meeting #114-bis, Oct 9th – 13th, 2023
3GPP TS38.212 v18.0.0, (2023-09).
3GPP RAN1 Chairman’s Notes, RAN1 meeting #114, Aug 21st – 25th, 2023
3GPP R1-2310575, “Final FL summary for SD and PD adaptation for R18 NES”, Huawei (moderator), Oct 9th – 13th, 2023
4
image2.wmf
Rep

2

N


oleObject2.bin

oleObject3.bin

oleObject4.bin

oleObject5.bin

oleObject6.bin

image1.wmf
Rep

N


oleObject1.bin

