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1. Introduction
The first time we talked about NE-DC RRM requirements was at the August meeting 2018. Due to the delay of the late drop R15 plan in RAN4, the discussions on the NE-DC topics should retrieve in this meeting. On the other hand for the performance part including test cases on NE-DC, we need to start in parallel with core part in order to finish on time. Thus in this paper we discuss the performance part impact from introducing NE-DC operation to R15 on the RRM requirements and finally provide the test cases list for the NE-DC RRM test cases.
2. Discussion
2.1. Core – Case mapping for NE-DC
In Gothenburg the group agreed on the WF in R4-1811344 [1], which provided the initial identification of the impact brought by NE-DC operation on the core requirements of NR RRM R15. The main contribution of the WF can be shown in the below tables, throwing light upon both the specification impact for TS 36.133 and TS 38.133.
TS 38.133

	Requirement in TS38.133
	Comments

	RRC_IDLE state mobility
	UE measurement capability in RRC-IDLE, which need to be evaluated based on the requirements under section 9.

	MTTD
	Discussion needed on whether async intraband NE-DC is supported

	MRTD
	Discussion needed on whether async intraband NE-DC is supported

	Interruption, NR victim cell
	Impact of LTE cells to NR PCell/SCell needs to be evaluated for relevant scenarios. Discussion needed on whether async intraband NE-DC is supported

	NR Measurement gap
	Applicability table and measurement mode for NE-DC needs to be defined.

	UE Measurement capability
	Requirements need to be evaluated, and new section is likely needed for NE-DC.

	Event Triggering and Reporting
	· These cases need to be updated so that they properly cover also NE-DC.

	SFTD reporting requirements for NE-DC scenarios
	Requirements need to be developed for SFTD between NR PCell and E-UTRA PSCell

	Intra-freq measurement
	Scaling of requirements related to number of UE BB searcher for NR PCell/SCell needs to be discussed/confirmed.

	SFTD reporting requirements for NE-DC scenarios
	Accuracy need to be developed for SFTD between NR PCell and E-UTRA PSCell

	LTE PSCell addition/removal
	Requirements needed, may be based on LTE-DC


TS 36.133
	Requirement in TS36.133
	Comments

	LTE PSCell random access
	Requirements needed, may be based on LTE-DC

	LTE PSCell transmit timing requirements
	Same as LTE only uplink operation, reference cell is PSCell

	LTE timer accuracy
	Same as LTE

	LTE PSCEll timing advance
	Same as LTE only uplink operation, reference cell is PSCell

	LTE PSCell RLM
	Requirements needed, may be based on LTE-DC

	Interruption, LTE victim cell
	Impact of NR cells to LTE PSCell/SCell needs to be evaluated for relevant scenarios. Discussion needed on whether async intraband NE-DC is supported

	LTE SCell activation and deactivation delay
	Existing LTE SCell requirements apply

	LTE measurement gap
	Applicability table for NE-DC needs to be defined

	LTE measurement procedures
	Existing LTE measurement procedures apply 

	LTE measurement performance
	Anticipate same accuracy regardless of NE-DC operation


When it comes to defining the test cases, we do not need to specify certain cases for some of the rows in the above tables at least for the current stage which are,
· NR measurement gap

· Measurement capability and event triggering and reporting criteria

· LTE measurement gap

For some other requirements which we have already had them verified by defining test cases for either LTE or EN-DC, e.g,

· Random access

· Timing

· RLM

Thus for the remaining requirements listed in the above tables, we should consider to define test cases and in the below table we list the possible test cases for NE-DC operation. To note that for #41, we do not need to define either the core requirement or the test cases since before NE-DC NR SA UE is not required to measurement LTE target SFTD. However for the SFTD under NE-DC operation, we should introduce both core requirements and test cases. The references for that we can find are in [2]:
	RAN4 has further discussed the following scenarios and concluded that no requirements are needed in Rel-15:

· SFTD measurement for time difference between NR PCell and E-UTRA inter-RAT neighbour cell

· SFTD measurement for time difference between NR PCell and NR PSCell.

The justification for not introducing Rel-15 requirements for the former case is that E-UTRA measurements, as well as NE-DC operation, can be configured without precise knowledge of the timing relation between the cells. SFTD can be determined after adding the E-UTRA PSCell, upon which optimized configurations with respect to e.g. alignment of MCG and SCG DRX cycles can be provided to concerned UE(s) via reconfiguration.



Test cases list for NE-DC:
	Test case number
	Test purpose
	Note
	CR approval
	Responsible company

	41
	SA SFTD delay and interruption before NE-DC
	Only for measurement before LTE PSCell addition in NE-DC

We do not need this and no core requirements were defined?
	TBD
	TBD

	53
	SA SFTD delay under NE-DC
	
	TBD
	TBD

	54
	SFTD measurement accuracy for NE-DC
	
	TBD
	

	55
	LTE PSCell addition delay
	
	TBD
	

	56
	Interruptions on NR CCs due to LTE PSCell addition
	
	TBD
	

	57
	Interruptions on LTE CCs due to NR BWP switch
	
	TBD
	

	
	
	
	
	


3. Conclusion
As a conclusion, we propose that for NE-DC, we shall define the test cases listed in the below test cases list.
	Test case number
	Test purpose
	Note
	CR approval
	Responsible company

	53
	SA SFTD delay under NE-DC
	
	TBD
	TBD

	54
	SFTD measurement accuracy for NE-DC
	
	TBD
	

	55
	LTE PSCell addition delay
	
	TBD
	

	56
	Interruptions on NR CCs due to LTE PSCell addition
	
	TBD
	

	57
	Interruptions on LTE CCs due to NR BWP switch
	
	TBD
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