[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #88                	R4-1811127
Gothenburg, Sweden, 20-24 August 2018

Source:	Nokia, Nokia Shanghai Bell 
Title:	NE-DC requirements 
Agenda item:	7.3.1
Document for:	Discussion
Introduction
Work on NE-DC (NR – E-UTRA dual connectivity) i.e. NR option 4 begins in the RAN4#88 meeting. In this contribution we give an overview of the expected RRM core requirements due to the addition of NE-DC feature.
Discussion
In NE-DC, MCG is in NR so PCell (and any SCells in MCG) is an NR cell, and SCG is in E-UTRAN so PSCell (and any SCells in SCG) is an E-UTRA cell. Thus, we expect that new RRM requirements are needed to both 38.133 and 36.133. 
In the following we analyze each section of 38.133 core part and give our view on the requirement need for NE-DC. We also go through the sections where we expect some impact in 36.133.
Impact to 38.133
Before NE-DC capable UE has an E-UTRA PSCell configured, it can be considered as an NR SA UE, so requirements for NR SA should apply.
	Section
	Discussion about expected impact
	Topics with expected impact

	4 SA: RRC_IDLE state mobility
	RRC_IDLE state mobility is related to PCell, which in NE-DC is an NR cell. NR SA requirements should be sufficient to cover NE-DC as well. However, since UE measurement capability requirements for RRC_IDLE state are aligned with RRC_CONNECTED state in NR SA, UE measurement capability requirements need to be evaluated based on the requirements under section 9.
	- UE measurement capability in RRC-IDLE

	5 SA: RRC_INACTIVE state mobility
	RRC_INACTIVE state mobility requirements are currently only referring to RRC_IDLE state mobility requirements. We see no need to update these requirements separately for NE-DC.
	-

	6 RRC_CONNECTED state mobility
	Handover, RRC re-establishment, Random access and RRC connection release with redirection requirements are related to PCell, which is an NR cell in NE-DC. SA requirements can be reused for NE-DC.
	-

	7 Timing
	Maximum transmission timing difference and Maximum receive timing difference requirements are defined for EN-DC. Similar requirements are needed for NE-DC. EN-DC requirements can likely be used as baseline for NE-DC.
	- MRTD
- MTTD

	8 Signalling characteristics
	RLM requirements are for PCell and PSCell, but they are not defined for SA or EN-DC separately. The existing RLM requirements can also cover RLM on NR PCell in NE-DC.

Interruptions where victim cell is NR cell are needed for NE-DC in 38.133. Interruptions may be caused by NR or E-UTRA cells like in EN-DC, so EN-DC interruption requirements can be used as baseline. However, some interruption types for NE-DC are different. For example, interruptions due to E-UTRA PSCell addition are needed for NE-DC.

SCell activation and deactivation delay requirements in 38.133 are for NR SCell activation and deactivation. The existing requirements can be reused for NR SCells in NE-DC.

Link recovery procedure requirements are for PCell and PSCell similarly as RLM requirements, and the existing or becoming requirements can be used for NE-DC.

Active BWP switch delay requirements are not dependent on the cell, so the current requirements also apply for NR cells in NE-DC.

Additionally, E-UTRA PSCell addition requirements should be added under section 8. For EN-DC, NR PSCell addition requirements are in 36.133, so it is logical that E-UTRA PSCell addition requirements for NE-DC are in 38.133.
	- Interruptions
- E-UTRA PSCell addition

	9 Measurement procedure
	Measurement gap requirements applicability table and measurement mode are currently defined in two different tables for EN-DC and SA. These requirements need to also be defined for NE-DC.

UE measurement capability requirements need to be evaluated, and new section is likely needed for NE-DC. SA requirements should apply for the situation where NE-DC capable UE is not yet configured with E-UTRA PSCell. New requirements are needed for the situation where UE is operating in NE-DC mode i.e. is configured with E-UTRA PSCell. The support of different technologies needs to be clarified, and the number of carriers for different technologies has to be evaluated, but we assume that numbers in EN-DC and SA requirements can be used as baseline. It should also be discussed whether these requirements should be included in both 38.133 and 36.133 like was done for EN-DC.

Event Triggering and Reporting requirements are currently defined for UE configured with EN-DC and UE not configured with EN-DC. These cases need to be updated so that they properly cover also NE-DC. 

Measurement requirements: For intra-frequency requirements, scaling of the requirements has been discussed related to the number of UE BB searchers. Previously for PCell and PSCell there is no scaling, and the same principle can likely be used for NE-DC, where only one of PCell and PSCell is an NR cell. 

SFTD measurement and interruption requirements are currently defined in 36.133 for EN-DC for before EN-DC is configured (8.1.2.4.25 & 8.1.2.4.26) and after EN-DC is configured (8.17.2). For NE-DC, SFTD requirements for before and after NR PSCell is added need to be defined.
	- Measurement gap 
- UE measurement capability
- Event triggering and reporting
- SFTD measurements




Impact to 36.133
	Section
	Discussion about expected impact
	Topics with expected impact

	7 Timing and signalling characteristics
	In EN-DC, interruption requirements when E-UTRA cell is the victim are in 36.133 section 7.32. Following the same logic, interruption requirements for NE-DC when E-UTRA cell is the victim should also be introduced in 36.133. EN-DC interruption requirements can be used as baseline, but for example interruptions due to NR PSCell addition do not exist in NE-DC.
	- Interruptions



Conclusion
In this contribution we have given an overview on the expected RRM requirements due to addition of NE-DC feature. We see a need for new requirements at least for the following topics:
38.133:
· UE measurement capability in RRC-IDLE
· MRTD
· MTTD
· Interruptions
· E-UTRA PSCell addition
· Measurement gap 
· UE measurement capability
· Event triggering and reporting
· SFTD measurements
36.133:
· [bookmark: _GoBack]Interruptions
· UE measurement capability requirements, if duplicated between 36.133 and 38.133
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