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1 Introduction
In this contribution, we discuss on the measurement capability for EN-DC in TS38.133 v.1.0.0 based on the LS [1] on NG RAN interworking mechanisms which was sent from RAN#78. 
2 Discussion 
In last RAN4 meeting, RAN4 agreed that UE monitors E-UTRA and NR and does not monitor UTRA, GSM, cdma2000 1x, and HRPD in NSA operation which UE is configured with NR PSCell. However, RAN#78 sent LS on NG RAN interworking mechanisms to avoid possible confusion between Working Groups. Clarification of no interworking in Rel-15 between the 5G and 2G/3G is as follows.

	· No NAS interworking mechanisms between 5GS and GSM/UMTS

· No Access-Stratum interworking mechanisms between GSM/UMTS and 5G NR.

· For E-UTRA deployments with 5GC (i.e. deployment Options 5 and 7), Access-Stratum interworking between GSM/UMTS and E-UTRA continues to be possible without changes to GSM/UMTS/E-UTRAN specifications, enabling:

· Idle mode cell reselection

· Connected mode measurements to support redirection at RRC connection release, CS call release, TBF release once in idle mode

· For EN-DC (i.e. deployment Option 3), legacy EPS/E-UTRA interworking with GSM/UMTS shall be fully supported.


According to the LS, for EN-DC, legacy EPS/E-UTRA interworking with GSM/UMTS shall be fully supported. It means that UE should also monitor E-UTRA, NR, UTRA, GSM, cdma2000 1x and HRPD in NSA operation.

Observation 1: According to RAN agreement on E-UTRA interworking with 2G/3G, for UE configured with NR PSCell in Rel-15, the UE shall be capable of monitoring E-UTRA, UTRA, GSM, cdma2000 1x, HRPD and NR layers.

For the UE capable of NSA operation, the measurement capability should be taken into account for both E-UTRA side and NR side together as Figure2-1.

[image: image1.emf]T

i

m

e

LTE(MCG : Pcell) NR(SCG : PScell)

L

T

E

L

T

E

+

N

R

 

D

C

+

NR

(inter-RAT)

NR

(inter-freq.)

E-UTRA, 

UTRA,GSM, 

cdma2000 1x, 

HRPD

E-UTRA, 

UTRA,GSM, 

cdma2000 1x, 

HRPD

+

NR

(inter-RAT)

TS36.133 TS38.133


Figure2.1  Nfreq for EN-DC capable UE in NSA
For E-UTRA measurement,  it was agreed that E-UTRA inter-frequency carriers configured by only PCell are monitored for UE in NSA operation.  Regarding the LS from RAN, there seems no difference in measurement capability per RAT group at E-UTRA side between before configuration of PSCell and after configuration of PSCell in UE side. The current requirement of measurement capability is specified differently before configuration of PSCell and after configuration of PSCell. Therefore, the current requirement needs to be changed in E-UTRA side.
For NR measurement, it was agreed that NR inter-RAT carriers configured by PCell are monitored before configuration of PSCell , and additionally NR inter-frequency carriers configured by NR PSCell are monitored after configuration of PSCell. It is not related to the LS from RAN so that the current requirement can be kept in NR side.

For a total of effective carrier frequency layers, the current requirement is preferable to be kept to avoid increasing power consumption. 
Table2-1 shows our proposing requirement of measurement capability and current requirement.

Table2.1 Proposed measurement capability for EN-DC 
	
	
	E-UTRA interworking with 2G/3G after configured PSCell

	
	
	No(RAN4#85)
	Yes(RAN#78)

	
	Current RAN4 requirement
	Proposal

	Depending on UE capability
	Before configured NR PSCell
	After configured NR PSCell
	After configured NR PSCell

	FDD E-UTRA inter-freq.
	3
	[6]
	3

	TDD E-UTRA inter-freq.
	3
	[6]
	3

	FDD UTRA
	3
	NA
	3

	TDD UTRA
	3
	NA
	3

	GSM
	32
	NA
	32

	cdma2000 1x
	5
	NA
	5

	HRPD
	5
	NA
	5

	NR inter-RAT
	[8]
	[7]
	[7]

	NR inter-freq.
	NA
	[7]
	[7]

	Total effective all layers
	[9]
	[13] 
	[13] 

	Total effective NR(by PCell+PScell)
	NA
	[7]
	[7]


Based on the analysis, we propose the measurement capability for the UE capable EN-DC as follows.
Proposal 1: For UE capable EN-DC which is not configured yet with NR PSCell, keep the current requirement of measurement capability.

Proposal 2: The UE configured with NR PSCell shall be capable of monitoring at least same number of layer per RAT group as follows

· for E-UTRA, UTRA, GSM, cdma2000 1x and HRPD as current requirement before configuration with NR PSCell
· for NR as current requirement after configuration with NR PSCell.

Proposal 3: For UE configured with NR PSCell, keep the current requirement of total effective carrier frequency layers.

Based on the proposals, we provide related CR[2].
3 Conclusion
In this paper, we pointed out the difference of E-UTRA interworking with 2G/3B between RAN4 and RAN. Regarding LS on interworking from RAN#78, we provided observation and proposals as follows. 
Observation 1: According to RAN agreement on E-UTRA interworking with 2G/3G, for UE configured with NR PSCell in Rel-15, the UE shall be capable of monitoring E-UTRA, UTRA, GSM, cdma2000 1x, HRPD and NR layers.
Proposal 1: For UE capable EN-DC which is not configured yet with NR PSCell, keep the current requirement of measurement capability.

Proposal 2: The UE configured with NR PSCell shall be capable of monitoring at least following number of layer per RAT group;

· for E-UTRA, UTRA, GSM, cdma2000 1x and HRPD, same number of layer as current requirement before configuration with NR PSCell and,

· for NR, same number of layer as current requirement after configuration with NR PSCell.

Proposal 3: For UE configured with NR PSCell, keep the current requirement of total effective carrier frequency layers.
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