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Introduction
This paper lists the open issues for performance and CSI requirements for network energy saving. The topics are summarized as follows:
· Topic1: Work plan
· Sub-topic1-1: Work plan
·  Topic2: PDSCH and CSI requirements 
·  Sub-topic2-1: SSB-less Scell operation 
· Sub-topic 2-2: Enhancement on cell DTX/DRX mechanism 
· Sub-topic 2-3: Spatial and power domain techniques
Topic #1: Work plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315987

	Huawei, HiSilicon
	Proposal 1: Take the content in the table 2-1 as work plan.




Open issues summary
Sub-topic 1-1 Work plan 
Issue 1-1-1: Work plan (Prioirized topic for online discussion)
· Proposals
· Option 1: (Huawei)
	Meeting
	Works

	RAN4#108-bis
(Oct.2023)
	· Discuss the work plan
· Discuss the work scope and the list of performance test cases

	RAN4#109
(Nov.2023)
	· Discuss the detailed test setup and simulation assumptions

	RAN4#110
(Feb.2024)
	· Collect the initial simulation results
· Discuss the CR work split

	RAN4#110-bis
(Apr.2024)
	· Collect the simulation results and align the simulation results
· Submit the draft CR 

	RAN4#111
(May.2024)
	· Discuss the remaining issues
· Submit the BigCR and finalize the work



· Recommended WF
· Need further discussion
Topic #2: PDSCH and CSI requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315257
	Nokia, Nokia Shanghai Bell
	1. TRS based fine synchronization algorithms with enhanced capture ranges, when compared to SSB containing cells, need to be used to maintain demodulation performance in SCells with degraded coarse synchronization.
1. RAN4 shall define demodulation minimum performance requirements for SSB-less SCell operation for inter-band CA for FR1 and co-located cells.
RAN4 shall configure a PCell cell with SSB and TRS, and an SCell with only TRS (i.e., two RMCs are needed at the same time). A time offset, close to the CP length, shall be applied between PCell and SCell. Demodulation performance shall be measured on the SCell only.
RAN4 shall not define demodulation minimum performance requirements for enhancement on cell DTX/DRX mechanisms.
RAN4 shall not define demodulation minimum performance requirements for multi-CSI reporting for spatial adaptation.
RAN4 shall not define demodulation minimum performance requirements for multi-CSI reporting for power adaptation.

	R4-2315710

	ZTE Corporation
	Observation 1. CSI reporting overhead will increase accordingly for network energy saving. 
Observation 2. New CSI feedback approach with correlations for multiple CSI measurements and reporting.

	R4-2315988

	Huawei, HiSilicon
	Proposal 1: Don’t define performance or CSI requirements for SSB-less SCell operation for inter-band CA for FR1 and co-located cells
Proposal 2: RAN 4 to define separate CSI requirements for UE supporting spatial domain adaption to verify whether such UE can report CSI correctly for each spatial domain pattern.
Proposal 3: RAN 4 to define separate CSI requirements for UE supporting power domain adaption to verify whether such UE can report CSI correctly for each power offset of CSI-RS relative to PDSCH.
Proposal 4:  Following general parameters should be considered 
Type 1 single-panel codebook 
Two sub-configurations is configured, i.e. L=2, each sub-configuration is associated with one CSI-RS resource. The CSI-RS resource need further discussion.
FFS the N value. If N=1, use A-CSI reporting, TE can take turns triggering two sub-configurations and applying the CSI reported by UE.  If N=2, use P-CSI reporting, TE can take turns applying CSIs corresponding to two sub-configurations.
Proposal 5:  Consider following parameters
For case with power domain adaption: Only define CQI requirements with AWGN channel. Other parameters are FFS.
For case with Type 1 spatial domain adaption: Define CQI and PMI requirements, FFS for port subset configuration and how to set the common CSI-RS resource for each sub-configuration. 
For case with Type 2 spatial domain adaption: Define CQI and PMI requirements, FFS how to implement the port virtualization in the transmitting side and how to set the CSI-RS resource for each sub-configuration.


	R4-2316086
	Ericsson
	Proposal: RAN4 does not define new UE demodulation and CSI reporting requirements for Rel-18 Network energy savings for NR WI.

	R4-2316645
	Apple Inc.
	Observation 1: From a UE processing perspective, the only change in CSI reporting for NES is that the UE must perform the report using a subset of resources included in the original Resource Set. However, this is not something that needs to be tested since resource mapping is already performed by a legacy UE. Hence, a UE can already correctly identify all possible spatial adaptation patterns. Moreover, not all patterns are tested in 38.101-4.
Observation 2: It is known that for a CSI report config with L sub-configuration(s), support a framework that enables a UE to report N CSI(s) in one reporting instance where the N CSI(s) are associated with N sub-configuration(s) from L (where 1<=N<=L ) and each CSI corresponds to one sub-configuration. There is also a maximum value of N and L are subject to UE capability. However, none of these aspects are relevant from UE functionality point of view. Only the ability of the UE to identify the correct spatial adaptation pattern which is already available.
Proposal 1: Do not introduce new CSI requirements for NES.
Proposal 2: Do not specify new tests intended for new power offset values adaptation, since this does not meaningfully impact UE internal signal processing.



Open issues summary
Sub-topic 2-1: SSB-less Scell operation 

Issue 2-1-1: Whether to define new requirements for SSB-less Scell operation (Prioirized topic for online discussion)
· Proposals
· Option 1: Yes, RAN4 shall define demodulation minimum performance requirements for SSB-less SCell operation for inter-band CA for FR1 and co-located cells. (Nokia)
· Option 2: No (Ericsson, Huawei)
· Recommended WF
· Need further discussion

Issue 2-1-2: Test setup (If necessary)
· Proposals
· Option 1: RAN4 shall configure a PCell cell with SSB and TRS, and an SCell with only TRS (i.e., two RMCs are needed at the same time). A time offset, close to the CP length, shall be applied between PCell and SCell. Demodulation performance shall be measured on the SCell only. (Nokia)
· Recommended WF
· Postpone this issue until the conclusion of issue 2-1-1

Sub-topic 2-2: Enhancement on cell DTX/DRX mechanism 

Issue 2-2-1: Whether to define new requirements for enhancement on cell DTX/DRX mechanism(Prioirized topic for online discussion)
· Proposals
· Option 1: No (Ericsson, Nokia)
· Recommended WF
· Adopt Option 1.

Sub-topic 2-3 Spatial and power domain techniques 

Issue 2-3-1: Whether to define CSI requirements for spatial domain techniques (Prioirized topic for online discussion)
· Proposals
· Option 1: Yes, RAN4 to define CQI and PMI requirements for type1 and 2 spatial domain adaption (Huawei)
· Option 2: No (Ericsson, Apple, Nokia)
· Recommended WF
· Need further discussion

Issue 2-3-2: Whether to define CSI requirements for power domain techniques (Prioirized topic for online discussion)
· Proposals
· Option 1: Yes, RAN4 to define CQI requirements with AWGN channel (Huawei)
· Option 2: No (Ericsson, Apple, Nokia)
· Recommended WF
· Need further discussion

Issue 2-3-3: General test setup (If necessary)
· Proposals
· Option 1: (Huawei)
· Type 1 single-panel codebook 
· Two sub-configurations is configured, i.e. L=2, each sub-configuration is associated with one CSI-RS resource. The CSI-RS resource need further discussion.
· FFS the N value. If N=1, use A-CSI reporting, TE can take turns triggering two sub-configurations and applying the CSI reported by UE.  If N=2, use P-CSI reporting, TE can take turns applying CSIs corresponding to two sub-configurations.
· Recommended WF
· Postpone this issue until the conclusion of issue 2-3-1 and issue 2-3-2

