[bookmark: _Hlk41145946]3GPP TSG-RAN WG4 Meeting # 110		R4-2400848
[bookmark: _Hlk130672791]Athens, GR, 26 Feb – 01 Mar, 2024

Agenda Item:	8.26.3
[bookmark: _Hlk41145958]Source: 	CMCC 
[bookmark: _Hlk41145953][bookmark: OLE_LINK8][bookmark: OLE_LINK7]Title: 			 (Netw_Energy_NR-Perf) Discussion on RRM performance requirements for network energy saving
Document for:	Discussion
1. Introduction
In last meeting, RAN4 mainly focused on core requirements, the WF has been approved [1]. In this contribution, we identify the test cases which need to be defined in NES WI, and provide our views on the specific test configuration.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
Issue 3-1-1: Test case for FR1 inter-band SSB-less activation/deactivation 
Agreement:
· Define test case for FR1 inter-band SSB-less activation.
· FFS detailed test configurations.
Separate core requirements had been defined for TRS and A-TRS based FR1 inter-band SSB-less SCell activation, we support to define test cases for both TRS and A-TRS cases.
Proposal 1: Test cases should be defined for both TRS and A-TRS based FR1 inter-band SSB-less SCell activation.
Test scenario configuration
The legacy R15 test scenario as in A.6.5.3.1 can be reused. For PCell and SCell, the combinations of any two configurations among 15kHz/≥10MHz FDD, 15kHz/≥10MHz TDD and 30kHz/≥40MHz TDD are supported.
Proposal 2: The legacy R15 test scenario configuration can be reused. For PCell and SCell, the combinations of any two configurations among 15kHz/≥10MHz FDD, 15kHz/≥10MHz TDD and 30kHz/≥40MHz TDD are supported.
General test parameters - Cell2 timing offset to Cell1
Since conducted test will be applied for FR1 test, the propagation scenario will not contribute to RTD. Therefore, for the timing offset from Cell 2 (SSB-less SCell) to Cell 1 (PCell), we can consider the worst case of receiving timing difference (CP=4.7µs for 15kHz and 2.3µs for 30kHz). We propose 4µs for SCell 15kHz SCS and 2µs for SCell 30kHz SCS to leave a margin for potential extra error from RF and TE.
Proposal 3:  For the timing offset from Cell 2 to Cell 1, consider 4µs for SCell 15kHz SCS and 2µs for SCell 30kHz SCS.
General test parameters - SCell measurement cycle (measCycleSCell)
Since SSB and related measurements will not be configured for SCell, the parameter measCycleSCell is not needed to configured accordingly.
Proposal 4:  Don’t configure the parameter SCell measurement cycle (measCycleSCell).
General test parameters - T1 and T2
For inter-band CA SSB-less SCell, only activation delay requirement was defined in core requirement. As a result, two time periods are enough for testing the activation procedure.
The legacy value of T1 and T2 could be the starting point, 7s for T1 and 1s for T2.
Proposal 5:  Design two time periods (T1 and T2) to verify the SCell activation procedure for inter-band CA SSB-less SCell. 7s for T1 and 1s for T2 can be the starting point.
Test parameters for SSB-less SCell - TCI state
For SSB-less SCell in inter-band CA, one of the side condition is TCI state, which is:
-	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.
Such TCI	state should be configured in test case. The TCI.State.2 could be used for the RS(s) of the SSB-less SCell. The TCI.State.0 could be used for the TRS of the SSB-less SCell with an additional note that the reference signal is SSB0 from PCell.
Proposal 6:  The TCI.State.2 could be used for the RS(s) of the SSB-less SCell. 
Proposal 7: The TCI.State.0 could be used for the TRS of the SSB-less SCell with an additional note that the reference signal is SSB0 from PCell.
Test parameters for SSB-less SCell - TRS/A-TRS configuration
The TRS and A-TRS configuration in legacy Fast SCell Activation test case can be reused.
Proposal 8: Reuse the TRS and A-TRS configuration in legacy Fast SCell activation test case for SSB-less SCell.
Test parameters for SSB-less SCell - SSB/SMTC configuration
Since SSB and related measurements will not be configured for SCell, the parameter SSB and SMTC is not needed to configured accordingly.
Proposal 9:  Don’t configure the parameter SSB configuration and SMTC configuration for SSB-less SCell.
Test parameters for both PCell and SSB-less SCell - EPRE
Since conducted test will be applied for FR1 test, the carrier frequency and propagation scenario will not contribute to received power difference. To verify that UE could adjust the AGC of SSB-less SCell according to PCell, we propose to set EPRE difference in the test, and the worst value 9dB can be considered.
Proposal 10:  Set EPRE difference between PCell and SSB-less SCell as 9dB.

Issue 3-3-1: RRM performance impacts of CHO
Proposals
· Option 1: RAN4 to define test case for NES CHO. (Huawei)
· Option 1a: Test cases shall be defined at least to verify the handover delay for CHO enhancement due to cell off. (Nokia)
· Option 2: RAN4 to wait core requirement progress on CHO enhancement for the test case design. (Ericsson)
The test cases should be defined to verify the correct UE behavior of receiving the DCI 2-x and evaluate the NES CHO events, and the delay requirements correspondingly. Both Intra-frequency NES-based conditional handover and Inter-frequency NES-based conditional handover should be introduced.
Proposal 11:  Introduce both intra and inter-frequency NES-based conditional handover
Regarding the specific test procedure, we think both cases that DCI occurs earlier than TEvent_DU + Tidentify and DCI occurs later than TEvent_DU + Tidentify should be covered. To save the test effort, we think two cases could be verified separately in intra and inter-frequency NES CHO test cases.
Proposal 12:  
· Verify the case that DCI occurs earlier than TEvent_DU + Tidentify  in intra-frequency NES CHO test cases. 
· Verify the case that DCI occurs later than TEvent_DU + Tidentify in inter-frequency NES CHO test cases. 
For the case of DCI occurs earlier than TEvent_DU + Tidentify, two time duration should be covered, T1 and T2. At the start of time duration T1, the UE have timing information of cell 2.
At the start of T1, NR shall configure the condition implying handover and DCI 2-x to cell 2. In the RRC signaling, one conditional execution condition with condEventA3 should be configured, that nesEvent set as true and A3-offset set as 0dB.  During the T1, the NES condition can not be fulfilled; T1 Duration should longer than TRRC.
At the start of T2, the NES condition can be fulfilled.  
Following ES/IOC setup in 15kHz can be considered
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	

	dB
	8
	8
	7
	11


Proposal 13:  For the case of DCI occurs earlier than TEvent_DU + Tidentify,  two time duration T1 and T2 should be covered
· At the start of time duration T1, the UE have timing information of cell 2, NR shall configure the condition implying handover and DCI 2-x to cell 2. 
· one conditional execution condition with condEventA3 should be configured in the RRC signaling, that nesEvent set as true and A3-offset set as [0]dB. 
· During the T1, the NES condition can not be fulfilled, T1 Duration should longer than TRRC.
· At the start of T2, the NES condition can be fulfilled.  

For the case of DCI occurs later than TEvent_DU + Tidentify, two time duration should be covered, T1 and T2. At the start of time duration T1, the UE have timing information of cell 2.
At the start of T1, NR shall configure the condition implying handover to cell 2. In the RRC signaling, two conditional execution condition with condEventA3 should be configured. One is legacy condition with A3-offset set as [4]dB, the other is NES condition with nesEvent set as true and A3-offset set as 0dB. T1 duration should longer than TRRC+TEvent_DU + Tidentify.
At the start of T2, NR shall configure the DCI 2-x to UE.
During the T1 and T2, the legacy condition can not be fulfilled; During the T2, the NES condition can be fulfilled. Such design could verify that UE only perform NES evaluation after the receiving of DCI 2-x. 
Following ES/IOC setup in 15kHz can be considered
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	

	dB
	8
	8
	8+[4]-1
	8+[4]-1


Proposal 14:  For the case of DCI occurs later than TEvent_DU + Tidentify,  two time duration T1 and T2 should be covered
· At the start of time duration T1, the UE have timing information of cell 2, NR shall configure the condition implying handover to cell 2. 
· two conditional execution condition with condEventA3 should be configured in the RRC signaling. One is legacy condition with A3-offset set as [4]dB, the other is NES condition with nesEvent set as true and A3-offset set as [0]dB. 
· During the T1, the legacy condition can not be fulfilled, T1 duration should longer than TRRC + TEvent_DU + Tidentify.
· At the start of T2, NR shall configure the DCI 2-x to UE. 
· During the T2, the legacy condition can not be fulfilled, the NES condition can be fulfilled.  
3. Conclusion
Based on the discussion above, the following proposals are concluded. 
Proposal 1: Test cases should be defined for both TRS and A-TRS based FR1 inter-band SSB-less SCell activation.
Proposal 2: The legacy R15 test scenario configuration can be reused. For PCell and SCell, the combinations of any two configurations among 15kHz/≥10MHz FDD, 15kHz/≥10MHz TDD and 30kHz/≥40MHz TDD are supported.
Proposal 3:  For the timing offset from Cell 2 to Cell 1, consider 4µs for SCell 15kHz SCS and 2µs for SCell 30kHz SCS.
Proposal 4:  Don’t configure the parameter SCell measurement cycle (measCycleSCell).
Proposal 5:  Design two time periods (T1 and T2) to verify the SCell activation procedure for inter-band CA SSB-less SCell. 7s for T1 and 1s for T2 can be the starting point.
Proposal 6:  The TCI.State.2 could be used for the RS(s) of the SSB-less SCell. 
Proposal 7: The TCI.State.0 could be used for the TRS of the SSB-less SCell with an additional note that the reference signal is SSB0 from PCell.
[bookmark: _GoBack]Proposal 8: Reuse the TRS and A-TRS configuration in legacy Fast SCell activation test case for SSB-less SCell.
Proposal 9:  Don’t configure the parameter SSB configuration and SMTC configuration for SSB-less SCell.
Proposal 10:  Set EPRE difference between PCell and SSB-less SCell as 9dB.
Proposal 11:  Introduce both intra and inter-frequency NES-based conditional handover
Proposal 12:  
· Verify the case that DCI occurs earlier than TEvent_DU + Tidentify  in intra-frequency NES CHO test cases. 
· Verify the case that DCI occurs later than TEvent_DU + Tidentify in inter-frequency NES CHO test cases. 
Proposal 13:  For the case of DCI occurs earlier than TEvent_DU + Tidentify,  two time duration T1 and T2 should be covered
· At the start of time duration T1, the UE have timing information of cell 2, NR shall configure the condition implying handover and DCI 2-x to cell 2. 
· one conditional execution condition with condEventA3 should be configured in the RRC signaling, that nesEvent set as true and A3-offset set as [0]dB. 
· During the T1, the NES condition can not be fulfilled, T1 Duration should longer than TRRC.
· At the start of T2, the NES condition can be fulfilled.  
Proposal 14:  For the case of DCI occurs later than TEvent_DU + Tidentify,  two time duration T1 and T2 should be covered
· At the start of time duration T1, the UE have timing information of cell 2, NR shall configure the condition implying handover to cell 2. 
· two conditional execution condition with condEventA3 should be configured in the RRC signaling. One is legacy condition with A3-offset set as [4]dB, the other is NES condition with nesEvent set as true and A3-offset set as [0]dB. 
· During the T1, the legacy condition can not be fulfilled, T1 duration should longer than TRRC + TEvent_DU + Tidentify.
· At the start of T2, NR shall configure the DCI 2-x to UE. 
· During the T2, the legacy condition can not be fulfilled, the NES condition can be fulfilled.  
4. Reference
[1] R4-2321562, WF on RRM requirements for NR network energy saving, Huawei, HiSilicon.
[2] R4-2317405, WF on RRM requirements for NR network energy saving, Huawei, HiSilicon.

oleObject1.bin

image1.wmf
oc

s

N

Ê


oleObject2.bin

