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1	Introduction
RAN4#108bis agreed with the way forward on the UE demodulation and CSI reporting requirements for the NR network energy saving [1]. We continue to discuss the open issues. 
2	Discussion
2.1	UE demodulation requirements for SSB-less SCell operation for inter-band CA in FR1
	Issue 2-1-1: Whether to define new requirements for SSB-less Scell operation  
· 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. 
· Option 2: No



According to RAN4#108bis discussion, companies think UE uses TRS for time/frequency tracking in SCell, and therefore SSB-less operation in SCell does not affect to UE demodulation performance. On the other hand, the existing RAN4 PDSCH CA demodulation requirements configure SSB is transmitted every 20ms on both PCell and SCell(s), as shown below. 
	[bookmark: _Toc106543250][bookmark: _Toc106737347][bookmark: _Toc107233114][bookmark: _Toc107234704][bookmark: _Toc107419673][bookmark: _Toc107476967][bookmark: _Toc114565796][bookmark: _Toc123936100][bookmark: _Toc124377115]5.2A	PDSCH demodulation requirements for CA
The parameters specified in Table 5.2-1 for PDSCH single carrier tests are reused for PDSCH CA tests unless otherwise stated.
[…]
Table 5.2-1: Common test parameters
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	15 or 30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-1 [6] for tested channel bandwidth and subcarrier spacing

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	Symbols
	0, 1

	
	Number of PRBs in CORESET
	
	Table 5.2-2 for tested channel bandwidth and subcarrier spacing

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	CCE-to-REG mapping type
	
	Non-interleaved

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	
	PDCCH & PDCCH DMRS Precoding configuration
	
	For number of TX = 1: No precoding;
For number of TX > 1: Single Panel Type I; Randomized precoder selection for every REG bundle and updated per slot with equal probability of each applicable i1/i2 combination or codebook
index, chosen from section 5.2.2.2.1 of TS 38.214 [12]
For number of Tx>2, set “codebookMode” to 1 as defined in section 5.2.2.2.1 of TS 38.214 [12]

	…
	…
	…






For test coverage, we propose to define PDSCH CA demodulation requirements for UE supporting SSB-less SCell operation, by reusing the existing minimum PDSCH CA demodulation requirements (i.e., TS38.101-4 5.2A.2.1 for 2Rx UE and 5.2A.3.1 for 4Rx UE), where we propose to add the following table to configure SSB-less operation in SCell.
	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






Proposal 1: Define PDSCH CA demodulation requirements for UE supporting SSB-less SCell operation, by reusing the existing minimum PDSCH CA demodulation requirements.
· 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. 
· Applicable only for inter-band CA in FR1.

To reduce the number of test cases, we also propose to add a test applicability if UE supporting SCell-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. 
Proposal 2: 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.

2.2	UE CSI reporting requirements for spatial and power domain adaptation
Another open issue is whether to define CSI reporting requirements for 1) spatial elements adaptation and for 2) power offset value adaptation. 
For these objectives, RAN1 considered 2 types of antenna element adaptations:
· Type 1: all antenna elements associated to a logical antenna port is disabled/enabled
· Type 2: part/subset of antenna elements associated to a logical antenna port is disabled/enabled
For Type 1, RAN1 specified that CSI-RerpotConfig can contain/signal a list of sub-configurations, where each sub-configuration is identified by ID such as csi-ReportSubConfigID. The sub-configuration corresponds to a different CSI-RS antenna port subset (for spatial domain adaptation) and/or a different power offset for PDSCH relative to CSI-RS (for power offset value adaptation). RAN1 agreed that the gNB can switch the CSI report sub-configuration by MAC-CE. 
RAN4#108bis discussed whether to define new CQI/PMI reporting requirements considering the multiple CSI sub-configurations. With this new feature, although gNB can request the UE to report multiple CSIs, each CSI is no different from a legacy CSI. We should point out that RAN1 does not add new CQI table and PMI for this feature, especially, the supported PMI configuration for sub-configuration is limited to ‘typeI-SinglePanel' or 'typeI-MultiPanel'. This means UE does not require additional baseband processing for CQI/PMI reporting.
For Type 2, gNB can turn off multiple antenna branches to save the power. It results in, e.g., changing the CSI-RS beam shape, however it is transparent to UE; UE performs the same CSI estimation algorithm. 
According to the observations above, we don’t think RAN4 need to define new CSI reporting requirements for spatial and power domain adaptation. 
Proposal 3: Not define CSI reporting requirements for spatial and power domain adaptation. 
3	Summary
Proposal 1: Define PDSCH CA demodulation requirements for UE supporting SSB-less SCell operation, by reusing the existing minimum PDSCH CA demodulation requirements.
· 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. 
· Applicable only for inter-band CA in FR1.
Proposal 2: 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.
Proposal 3: Not define CSI reporting requirements for spatial and power domain adaptation. 
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