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1 Introduction

The connectivity to 5GCN for Rel-16 eMTC and NB-IoT is a new objective agreed in RAN plenary meeting # 82. The study item for connectivity to 5GCN for Rel-16 eMTC and NB-IoT has also been completed in SA2 (TR 23.724). RAN2 has received SA2 LS [R2-1900074] regarding the possible RAN2 impacts as provided below.
	· Support of extended DRX in CM-IDLE

· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)

· Support of EDT for Data over NAS and user-plane transmission

· Support of Inter-UE QoS for data over NAS (resource prioritisation between different NB-IoT UEs)

· Support of restriction of use of Enhanced Coverage

· Delivery of Expected UE Behaviour information to the RAN

· Additional information in SIB to indicate supported CIoT features; indication of CIoT features supported by the UE in RRC


In this contribution, we discuss the features that need to be supported for eMTC and NB-IoT UEs when connected to 5G CN.
2 Discussion
In eLTE, when a UE wants to connect to a 5GCN, it has to de-register from the EPC and start the registration procedure to 5GCN. New identity NG-5G-S-TMSI or I-RNTI is used instead of IMSI and S-TMSI in paging monitoring and RRC connection (resume) request message. This indicates the UE wishing to connect to 5GCN can support the features offered by the 5G RAN and 5GCN such as NR PDCP, flow based QoS, 5G security framework, network slicing and RRC_INACTIVE state.  A comparison on features supported by eMTC/NB-IoT UE and eLTE UE is shown in Table 1.
Table 1 Highlights on comparison of features between LTE and eLTE

	
	eMTC/NB-IoT UE Connected to EPC (LTE)

	LTE UE Connected to 5GCN (eLTE)

	UE identity
	S-TMSI (40 bits)
	NG-5G-S-TMSI (48 bits)

	RRC message
	RRCConnectionRequest includes 40 bits S-TMSI

Capabilities (e.g., CE modeB, CIoT EPS optimization) in RRCConnectionSetupComplete.
	Following eLTE (connect to 5GCN indication from Msg3), 

For example, 40 bits part in RRCConnectionRequest-r15
8 bits part in RRCConnectionSetupComplete

	IDLE mode
	Cell (re)selection criteria, measurement rules
	Same as EPC

	Flow based QoS
	No, LTE PDCP
	Reflective QoS to DRB mapping in SDAP and NR PDCP

	
	
	

	Tracking area configuration
	CellAccessRelatedInfo in SIB1
	CellAccessRelatedInfo-5GC-r15 in SIB1

	PLMN selection
	NAS controlled CN selection
	NAS controlled CN selection/ slicing supported

	CN type redirection
	Not needed
	Target CN type in RRCConnectionRelease message is provided to NAS for suitable cell selection.



	Mobility
	Intra/Inter RAT handover
For IDLE mode inter-RAT mobility: GUMMEI type (native or mapped) in Msg5
	Handover between EPC and 5GCN supported
Intra/inter RAT, Intra/inter system HO
For IDLE mode inter-RAT mobility: GUMMEI type (5G to EPC) or GUAMI type (EPC to 5G) in Msg5

	AS Security configuration
	SMC signaling and securityConfigHO
	SMC signaling and securityConfigHO 

	GUMMEI/ GUAMI
	GUMMEI: Assigned by EPC or mapped from 2G/3G
	GUMMEI: Assigned by EPC or mapped from 5G (no 2G/3G)
GUAMI: Assigned by 5GC or mapped from EPC (no 2G/3G)

	Paging monitoring
	Same as RRC_IDLE, 

UE_ID for PO calculation is based on IMSI, monitor S-TMSI or IMSI in paging record list.
	Same as RRC_IDLE, 

UE_ID for PO calculation is based on NG-5G-S-TMSI, monitor I-RNTI or NG-5G-S-TMSI in paging record list.

	UP optimization
	Rel-13 Suspend/Resume,
Resume ID to retrieve context.
	RRC_INACTIVE,
I-RNTI to retrieve context.

	CP optimization
	CP C-IoT EPS optimization
	No

	Access control
	eMTC: EAB, ACB, ACDC, RSRP based

NB-IoT: AB, RSRP based
	Only unified access barring (UAC)

	Extended DRX
	supported
	No

	DataInactivityTimer
	Supported in RRC_CONNECTED
	Supported in RRC_CONNECTED
Not supported in RRC_INACTIVE

	MDT/SON
	eMTC: supported

NB-IoT: not supported
	No

	LoadBalancingTAUrequired
	Supported
	No

	SC-PTM in idle mode
	Supported
	No


When a LTE UE is connected to 5GCN, not all LTE features can be supported. For example, in eLTE, LTE features like coverage enhancement (CE), ACB, MBMS, C-IoT optimizations, eDRX are not supported.

Observation 1. When a LTE UE is connected to 5GCN, not all LTE features can be supported. For example, in eLTE, LTE features like coverage enhancement (CE), ACB, MBMS, C-IoT optimizations, eDRX are not supported.

For eMTC and NB-IoT, when UE connects to 5GCN, some features like coverage enhancement, C-IoT optimization and eDRX features would need to be supported in 5GCN as they are essential for UE’s operation. On the other hand, whether or not some NR features like reflective QoS and network slicing are essential may need to be further studied.
As illustrated in Table 1, a non BL UE when operating as normal LTE UE can already support the connectivity to 5GCN. Therefore, BL UEs or UEs in CE can reuse the signaling procedures (e.g., cell access information, access barring, access control, UE capability indication, handover and security handling, RRC messages, CN type change, disabling N1 mode etc.) defined for eLTE. In addition, UE’s capability indication (e.g., CE modeB, CIoT EPS optimization) in RRCConnectionSetupComplete can be reused for 5GCN. For NB-IoT UEs, new broadcast and dedicated signaling IEs would need to be defined. For example, BL UE or UE in CE can reuse the rrcConnectionRequest-r15 and rrcConnectionResumeRequest-r15 whereas NB-IoT UEs may need new set of RRC messages to indicate the service request is for 5GCN (not EPC). 
Observation 2. A non BL UE when operating as normal LTE UE can already support the connectivity to 5GCN. Same signaling procedures (e.g., cell access information, access barring, access control, UE capability indication, handover and security handling, CN type selection, disabling N1 mode etc.) can be re-used as baseline for BL UEs, UEs in CE or NB-IoT UEs.

Proposal 1. Same signaling and operation procedures (e.g., cell access information, access barring, access control, UE capability indication, handover and security handling, CN type selection, enabling/disabling N1 mode etc.) defined for eLTE is re-used as baseline for BL UEs, UEs in CE or NB-IoT UEs.

If RAN with connectivity to 5GCN supports power consumption features like wakeup signal (WUS), relaxed monitoring, authorization of coverage enhancements (e.g., cellSelectionInfoCE for BL UE or UE in CE and ce-AuthorisationOffset in NB-IoT) etc, capable UE would be able to use them without any additional impact. 
Similarly to restrict the use of coverage enhancement, no additional signaling is required. However, RSRP-based access control introduced for Rel-15 eMTC and NB-IoT UEs can also be important feature to control the load in different CE level and used together with unified control access. This control method is common for all PLMNs and can be enhanced to be PLMN specific. To resolve the possible state mismatch between UE and 5GCN, DataInactivityTimer can also be configured in RRC_INACTIVE state. SC-PTM in IDLE mode can also be important for such UEs to save power for multicast services, however, it may not be supported as MBMS is not supported in eLTE and SA2 feedback would be required.

 It can be further discussed which features for frequent and infrequent small data transmission and power consumption are essential to be supported when BL UEs or UEs in CE or NB-IoT UEs are connected to 5GRAN/5GCN such as 

1. Features supported in E-UTRA/EPC (for example, eDRX, UP C-IoT optimization, EDT, RSRP-based access control etc.)

2. Features supported in E-UTRA/5GC (for example, RRC INACTIVE, Unified access control, Reflective QoS, network slicing etc.)

Proposal 2. RAN2 further discuss which features supported in E-UTRA/EPC and E-UTRA/5GC are essential to be supported by BL UEs or UEs in CE or NB-IoT UEs when connected to NG RAN/5G CN.

3 Conclusion

The observations captured are the following:
Observation 1.
When a LTE UE is connected to 5GCN, not all LTE features can be supported. For example, in eLTE, LTE features like coverage enhancement (CE), ACB, MBMS, C-IoT optimizations, eDRX are not supported.
Observation 2.
A non BL UE when operating as normal LTE UE can already support the connectivity to 5GCN. Same signaling procedures (e.g., cell access information, access barring, access control, UE capability indication, handover and security handling, CN type selection, disabling N1 mode etc.) can be re-used as baseline for BL UEs, UEs in CE or NB-IoT UEs.

The proposal captured are the following:
Proposal 1.
Same signaling and operation procedures (e.g., cell access information, access barring, access control, UE capability indication, handover and security handling, CN type selection, enabling/disabling N1 mode etc.) defined for eLTE is re-used as baseline for BL UEs, UEs in CE or NB-IoT UEs.
Proposal 2.
RAN2 further discuss which features supported in E-UTRA/EPC and E-UTRA/5GC are essential to be supported by BL UEs or UEs in CE or NB-IoT UEs when connected to NG RAN/5G CN.


