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1. Introduction
[bookmark: _GoBack]In Rel-18, the core part on Network energy saving for NR have been finalized. The latest progress was captured in WF [1]. As per the arrangement in working plan, the discussion on performance requirements would be triggered in RAN4#110. In this paper, we would like to provide our thinking on the definition of test cases for Network energy saving.
2. Discussion
2.1 Discussion on test case for NES-based conditional handover
The mechanism of NES-based conditional handover has been introduced in the Rel-18 and the corresponding delay requirements were specified in the core part. Within the evaluation period, the UE behaviour is consistent with legacy CHO procedure before receiving DCI 2-X command and UE would continuously evaluate CHO conditions upon receiving CHO configuration. While for the execution procedure on NES-based CHO, according to RAN2 design, the execution of CHO won’t be triggered before UE receive the DCI 2-X message even the CHO condition is satisfied, which is something different from the execution of legacy CHO. From this perspective, it is necessary to define corresponding test cases to verify how UE behaves before and after receiving the DCI 2-X message and the whole handover delay. 
For the legacy CHO, there are four test cases specified in NR, which are listed as below.
· TC1: Intra-frequency conditional handover from FR1 to FR1
· TC2: Inter-frequency conditional handover from FR1 to FR1
· TC3: Intra-frequency conditional handover from FR2 to FR2
· TC4: Inter-frequency conditional handover from FR2 to FR2
Basically, the test configuration and parameter of legacy CHO can be the reference on test cases design of NES-based CHO. And the adjustment for NES-based CHO is reflected in the triggering conditions on NES-based CHO execution, which is related to the time point that UE successfully decodes the DCI 2-X command. The measurement delay can be specified as below, which including the cases that UE successfully decodes the DCI 2-X command before and after the condition of CHO is met. From the test perspective, both cases need to be verified.
· If UE successfully decodes DCI 2-X command occurs later than the condition of CHO is met, the measurement delay equals to from to the time from the end of Tevent_DU until UE successfully decodes DCI 2-X command. 
· If UE successfully decodes DCI 2-X command occurs earlier than the condition of CHO is met, then the measurement time delay is same as Tmeasure in the legacy CHO
Following the above principles, we provide the candidate tests as listed in Table 1 below. 
Table 1: Test case list for NES-based conditional handover in 38.133
	For NES-based conditional handover
	

	TC NO.
	TC
	Description
	Whether to test

	1
	Intra-frequency conditional handover from FR1 to FR1
	Focus on intra-frequency measurement on PCell:
UE successfully decodes DCI 2-X command occurs later than the condition of CHO is met
	Y

	2
	Inter-frequency conditional handover from FR1 to FR1
	Focus on inter-frequency measurement on PCell:
UE successfully decodes DCI 2-X command occurs earlier than the condition of CHO is met
	Y 


	3
	Intra-frequency conditional handover from FR2 to FR2
	Focus on inter-frequency measurement on PCell:
UE successfully decodes DCI 2-X command occurs later than the condition of CHO is met
	Y 


	4
	Inter-frequency conditional handover from FR2 to FR2
	Focus on inter-frequency measurement on PCell:
UE successfully decodes DCI 2-X command occurs earlier than the condition of CHO is met
	Y




Proposal 1: RAN4 to define test case for NES-based conditional handover as below, which is based on the principle that whether UE successfully decodes DCI 2-X command occurs is before or after than the condition of CHO is met. 
· TC1: Intra-frequency conditional handover from FR1 to FR1 (UE successfully decodes DCI 2-X command occurs later than the condition of CHO is met)
· TC1: Inter-frequency conditional handover from FR1 to FR1 (UE successfully decodes DCI 2-X command occurs earlier than the condition of CHO is met)
· TC1: Intra-frequency conditional handover from FR2 to FR2 (UE successfully decodes DCI 2-X command occurs later than the condition of CHO is met)
· TC1: Inter-frequency conditional handover from FR2 to FR2 (UE successfully decodes DCI 2-X command occurs earlier than the condition of CHO is met)
Proposal 2: Test parameters and configuration in existing conditional handover can be used as baseline for NES-based CHO test cases.
2.2 Discussion on test case for SSB-less SCell operation
In [1], the following agreement is achieved.
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.


Regarding the test case coverage, for the SSB-less SCell operation, we think one TC for NR-SA would enough to cover the FR1 inter-band case, and there is no strong necessity to test the EN-DC case. Note that for the intra-band SSB-less SCell operation introduced in R15, there is no dedicated test case yet. It could also be tested within one TC.
Moreover, regarding the selection between TRS and A-TRS, it is related to the UE capability design. We slightly prefer to firstly focus on TC for the TRS-solution. TC for the A-TRS solution can be discussed after UE features becomes stable.
Proposal 3: Regarding TC list for SSB-less SCell operation,
· It is suggested to define TC only for NR-SA mode.
· It is suggested to also consider TC for intra-band contiguous SSB-less SCell operation.
· It is suggested to focus on TC for TRS-based solution first, and further consider the TC for A-TRS based operation after RAN4 concludes the UE features.

For SSB-less SCell operation, known conditions of the target SCell does not impact the activation delay requirements. Hence, we do not think it is necessary to configure MOs with measId for both SpCell and SCell. On the other hand, since RRC signaling for the timing reference cell is already introduced, it is suggested to test the scenario where both timing reference cell indication and QCL-C configuration are available for the UE. The Rx timing difference and the power level difference shall be set according to the applicable condition of the feature.
Proposal 4: For configuration of the TC for SSB-less SCell operation, it is suggested to test the scenario where both timing reference cell indication and QCL-C configuration are available for the UE.
3. Conclusions
Proposal 1: RAN4 to define test case for NES-based conditional handover as below, which is based on the principle that whether UE successfully decodes DCI 2-X command occurs is before or after than the condition of CHO is met. 
· TC1: Intra-frequency conditional handover from FR1 to FR1 (UE successfully decodes DCI 2-X command occurs later than the condition of CHO is met)
· TC2: Inter-frequency conditional handover from FR1 to FR1 (UE successfully decodes DCI 2-X command occurs earlier than the condition of CHO is met)
· TC3: Intra-frequency conditional handover from FR2 to FR2 (UE successfully decodes DCI 2-X command occurs later than the condition of CHO is met)
· TC4: Inter-frequency conditional handover from FR2 to FR2 (UE successfully decodes DCI 2-X command occurs earlier than the condition of CHO is met)
Proposal 2: Test parameters and configuration in existing conditional handover can be used as baseline for NES-based CHO test cases.
Proposal 3: Regarding TC list for SSB-less SCell operation,
· It is suggested to define TC only for NR-SA mode.
· It is suggested to also consider TC for intra-band contiguous SSB-less SCell operation.
· It is suggested to focus on TC for TRS-based solution first, and further consider the TC for A-TRS based operation after RAN4 concludes the UE features.
Proposal 4: For configuration of the TC for SSB-less SCell operation, it is suggested to test the scenario where both timing reference cell indication and QCL-C configuration are available for the UE.
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