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1.  Introduction
RAN4 #108bis meeting is the first meeting for demodulation and CSI requirements discussion for NES (network energy saving), work plan in [1] was approved. In last RAN4 #109 meeting, further discussion about test scope and some agreements have been reached in WF [2]. For the test scope, several open issues as below need further discussion. In this contribution, we share our views on the general test scope for demodulation and CSI requirements of NES. 
	Issue 1-1: Whether to introduce SSB less Scell requirements for inter-band CA
· Way forward
· Option 1: RAN4 shall evaluate the performance of SSB-less SCells CA performance with Rel-15 compliant demodulator implementation (without TRS based TOE) and decide, if the observed performance constitutes a practical operating point of the feature, or if new requirements capturing improved demodulator implementations are needed, or if SSB-less SCell compliant UE shall be tested with normal CA requirements. 
· Option 2: Define the SSB less Scell requirements for inter-band CA by reusing the existing minimum PDSCH CA demodulation requirements with RTD=[0]us
· Apply the same requirements as the minimum CA demodulation requirements, TS38.101-4 5.2A.2.1 for 2Rx UE and 5.2A.3.1 for 4Rx UE.
· Add a new test parameter table for SCell where SSB is not configured:
	Table 5.2A.x.y-1: Additional test parameters for SCell
	Parameter
	Unit
	Value

	Common serving cell parameters
	Physical Cell ID
	
	Same as PSell

	
	SSB position in burst
	
	Not configured

	
	SSB periodicity
	ms
	N/A






· Applicable only for inter-band CA in FR1.
· Option 3: Not to introduce the requirements
Issue 1-2: Test applicability rules (If agreed to introduce the requirements)
· Way forward
· Option 1: Introduce a test applicability if UE supporting SSB-less SCell operation passes the PDSCH CA demodulation requirements with SSB-less SCell configuration, UE can skip to test for the existing PDSCH CA demodulation requirement with SSB configuration in SCell.
Issue 2-1: Whether to introduce CSI requirements for power/spatial domain adaption 
· Way forward
· Option 1: Yes, RAN4 to introduce: 
· CQI requirements under AWGN channel for power domain adaption to check CQI performance with multiple CPUs and if UE can calculate CQI for each power offset correctly.
· PMI requirements for type1 and type2 spatial domain adaption to check PMI performance with multiple CPUs and if UE can calculate PMI for each spatial pattern correctly.
· Option 2: Not to introduce CSI requirements for power/domain adaption. 
Issue 2-2: Test setup for power domain adaption (If it’s agreed to introduce the requirements)
· Way forward
· Option 1: 
	Set two CSI-RS to PDSCH power offsets, each of which corresponds to one sub-configuration (denoted as offset1 and offset2).
For case with N=1, use A-CSI reporting, TE triggers two sub-configurations alternatively and collects reported CQI (denoted as  CQI1 and CQI2) and calculates median CQI for each sub-configuration respectively.(denoted as median CQI1 and median CQI2)_
For case with N=2, use P-CSI reporting or A-CSI reporting. TE triggers two sub-configurations simultaneously and collects reported CQI (denoted as CQI1 and CQI2) and calculate median CQI respectively for sub-configuration. (denoted as median CQI1 and median CQI2)_
TE transmits PDSCH with two different power, each of which is derived by CSI-RS to PDSCH power offset specified in sub-configuration with assumption of fixed power of CSI-RS and following test metrics are defined:
	a)	The reported CQI1 value according to the reference channel shall be in the range of ±1 of the reported median CQI1 more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI1 is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI1+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI1 is greater than 0.1, then the BLER using transport format indicated by (median CQI1-1) shall be less than or equal to 0.1.
c)	The reported CQI2 value according to the reference channel shall be in the range of ±1 of the reported median CQI2 more than 90% of the time.
d)	If the PDSCH BLER using the transport format indicated by median CQI2 is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI2+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI2 is greater than 0.1, then the BLER using transport format indicated by (median CQI2-1) shall be less than or equal to 0.1.





Issue 2-3: Test setup for spatial domain adaption (If it’s agreed to introduce the requirements)
· Way forward
· Option 1: Use following test setup for spatial domain adaptation test as start point. 
	For test setup of follow PMI case:
For case with N=1, use A-CSI reporting, TE triggers two CSI report sub-configurations and apply the reported CSI alternatively. 
For case with N=2, use P-CSI reporting or A-CSI reporting, TE triggers two CSI report two sub-configurations simultaneously and apply the reported CSI alternatively. 
For test setup of random PMI case:
Type 1 spatial domain pattern: TE selects PMI randomly from the union of two codebook corresponding to two spatial patterns. 
Type 2 spatial domain pattern: TE selects PMI randomly from the codebook per slot per PRG.
Then legacy test metric can be reused: 





2.  Discussion
2.1 PDSCH requirements
Whether to define new PDSCH demodulation requirements for SSB-less SCell operation
In last RAN4 #109 meeting, RRM session has some agreements in core part and has introduced the side conditions of SSB-less SCell activation into 3GPP 38.133 chapter 8 as below
	If the SCell being activated belongs to FR1 and if the UE is not provided with SSB configuration (absoluteFrequencySSB) in the target SCell (FrequencyInfoDL) nor SMTC configuration for the target SCell, and if there is one collocated active reference serving cell on different FR1 band, when the following conditions are fulfilled for UE supporting [scellWithoutSSB-interband],
-	The RTD between the target SCell and the colocated reference serving cell is within CP where CP is corresponding to the SCS of SSB-less SCell, and 
-	The [EPRE] difference at UE side is smaller than or equal to [9] dB, where, [EPRE] difference is the power difference between TRS/A-TRS symbol on the SSB-less SCell and SSB symbol on the reference serving cell [after the compensation for AGC], and
-	The RS(s) of the SSB-less SCell being activated is (are) QCL-TypeA with TRS(s) of the SSB-less SCell being activated, and the TRS(s) of the SSB-less SCell being activated is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell, and the inter-band active serving cell shall be same as the reference serving cell.
where the reference serving cell can be indicated by higherlayer parameter [SSB-less-Referencecell]. If UE is not indicated with [SSB-less-Referencecell], the reference serving cell is assumed to be the QCL-typeC source cell if there is only one active QCL-typeC source cell configured.
Editor notes: FFS whether and how to capture if there are more than one QCL source cell.
Editor notes: FFS whether and how to capture the wording “after the compensation for AGC”.


From this specification on RRM part, we know the RTD condition for inter-cell SSB-less SCell operation is RTD ≤ CP with TRS(s), and the power difference condition for inter-cell SSB-less SCell operation is up to [9] dB, with TRS(s) of the SSB-less SCell being activated is (are) further QCL-TypeC with SSB(s) of reference cell. Therefore, coarse synchronization of SSB-less SCell is achieved by SSB of reference cell, and fine synchronization should be achieved by using TRS(s) of SSB-less SCell. 
Considering RTD equals to CP is the worst case, fine timing and frequency synchronization could be achieved by TRS(s) timing offset and frequency offset estimation and compensation, and the residual time offset and frequency offset should be small. The PDSCH demodulation performance should be highly related to the residual time offset and frequency offset values, and it’s no doubt there is performance loss for high time/frequency offset values, however, it is not reasonable to set large time/frequency offset to define new requirements for SSB-less SCell operation. It seems the demodulation performance evaluation of the SSB-less SCell is meaningless if no special UE behavior is defined. 
Meanwhile, for intra-cell SSB-less SCell operation with RTD≤260ns introduced in Rel-15, no specific PDSCH demodulation requirements defined for intra-cell SSB-less SCell operation. The proposal “Define the SSB less SCell requirements for inter-band CA by reusing the existing minimum PDSCH CA demodulation requirements with RTD = [0] us” means the same requirements as legacy CA cases but with additional clarification on the SSB configurations of SSB-less SCell. However we prefer not to add this additional clarification as it is obvious that there should be no SSB configurations for SSB-less SCell.
Proposal 1: Prefer not to introduce new PDSCH demodulation requirements for SSB-less SCell operation.
2.2 CSI requirements
Whether to define CSI requirements for power/spatial domain adaption
Since there are no new codebook type and CQI report mode introduced for NES topic in Rel-18, and also no new PMI and CQI signal processing needed for NES topic, thus we don’t prefer to introduce CSI requirements for both spatial domain techniques and power domain techniques. Some companies argue that there may be CQI/PMI estimation advanced algorithms for timeline issue with multiple CPUs, nevertheless, we don’t think there is timeline handling problem for SSB-less SCell scenario and so-called advanced algorithms for CQI/PMI estimation have significant flaws with assuming the same PMI selected for difference CCs.
Proposal 2: Prefer not to introduce new CSI requirements for power/spatial domain adaption.
3. Conclusion
In this contribution, we provide analysis and views on the open issues for demodulation and CSI requirements of NES topic. The proposals could be summarized as:
Proposal 1: Prefer not to introduce new PDSCH demodulation requirements for SSB-less SCell operation.
Proposal 2: Prefer not to introduce new CSI requirements for power/spatial domain adaption.
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