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Introduction
E-UTRA can be connected to 5GC and EPC to support legacy EPC NAS based and 5GC NAS based UEs.  RAN2 received a response LS from SA2 [S2-175192] providing information about the support of 5GC features in E-UTRA.  This document discusses what this implies in terms of supporting 5GC features in E-UTRA.
Discussion
5GC Rel-15 provides most but not all of the features that are supported by E-UTRA and some additional ones such as Slicing.  
Further, some of the features that are provided by E-UTRA connected to EPC could be supported differently when connected to 5GC:  
[SA2 answer 2] Yes, they may be different. TS 23.501 describes the architecture principles and TS 23.502 the related procedures. A non-exhaustive list of functionalities that may affect NG-RAN and will be different vs. EPC are: QoS, security, network slicing, support for dual connectivity, mobility, support for edge computing. SA2 is not expecting to support EPS/5GS feature parity in all cases, especially not in rel-15.
The following table takes the SA2 response and analyses further the impact from RAN2 point of view:
	SN
	Example Feature
	SA2 answer
	Consequence from RAN2 point of view

	1
	Mobility to/from UTRAN/ GERAN/CDMA (CSFB/SRVVC/Handover, etc)
	Not supported by 5GS_Ph1 in rel-15 as there is no service requirement.
As a consequence, it should be noted that in order to obtain service continuity with UTRAN/GERAN/CDMA, it is expected that the UE moves from “E-UTRAN connected to NGC” to “E-UTRAN connected to EPC” before mobility to UTRAN/GERAN/CDMA (and similarly transits via E-UTRAN connected to EPC for mobility from UTRAN/GERAN/CDMA to a 5GC connected RAT).
	Update RAN2 specs to limit these features to when UE is connected to EPC

	2
	MBMS, to provide multimedia broadcast and multicast services;
	Not supported in 5GS in Rel-15.
	Including SC-PTM.
UEs requiring these services should use EPC

	3
	Positioning, to enable the calculation of the UE’s position;

	In scope of 5GS_Ph1 thus expected to be supported in 5G System
	Feature expected to be supported.  No major specification changes expected.

	4
	MDT/SON for network optimization;

	Not in scope of SA2 work
	Feature expected to be supported.  No specification changes expected.

	5
	MTC, to enable M2M services;

	No MTC optimizations are defined in 5GS in Rel-15.
Some enablers for M2M (such as registration without PDU session, external network exposure, overload control) are supported by default.
	Further evaluation needed.

	6
	LTE DC to enable aggregation between RAN nodes;
	Supported in 5GS in Rel-15
	Feature expected to be supported.  No specification changes expected.

	7
	D2D, to enable device to device communication;

	Not supported in 5GS in Rel-15.
	UEs requiring these services should use EPC

	8
	NB-IOT, to enable the narrowband evolution of LTE for IOT;
	Not supported in 5GS in Rel-15.

While SA2 specifications treat NB-IoT as a subset of E-UTRAN and hence are generally unaware of NB-IoT, the lack of support for some CIoT optimisations (e.g. no Data over NAS nor Suspend/Resume) in 5GS implies that there is no requirement to include NB-IoT within the “option 5” architecture work in RAN for 5GS Release 15.

	UEs requiring these services should use EPC

	9
	eDRX, to enable further power saving by longer DRX periods compared with DRX;

	Not supported in 5GS in Rel-15.
SA2 would also like to remind the following point from LS S2-174075 sent to RAN2: “LS on SA2 RRC INACTIVE assumptions”

“SA2 would like to inform RAN WGs that SA2 is not working on any specific CN (5GC) enhancements related to support of extended DRX in the context of 5GS_ph1 WID.”

On a related topic, SA2 would like to ask RAN2 the following question for system design related to IDLE mode DRX cycle:
· What does RAN2 expect as a (maximum) DRX value for New Radio in rel-15?

	Update RAN2 specs to limit these features to when UE is connected to EPC

	10
	ACB/EAB/SSAC and ACDC to support ACB for different cases;

	Access control is supported in 5GS in Rel-15. A unified mechanism is being discussed in RAN2, CT1 and SA1.
	Feature should be modified for 5GC.  Similar changes may also be needed to RRC connection request cause value.

	11
	V2X, introduced for vehicle-to-everything.

	Not supported in 5GS in Rel-15.


	UEs requiring these services should use EPC

	12
	Relay
	Assuming that this refers to Base station relay feature from Rel-10, this will not be supported in 5GC in Release 15 (there has been no work in SA2 on the functionality equivalent to that of section 4.3.20 of TS 23.401)
	Relay nodes should use EPC

	13
	CSG
	Not supported in 5GS in Rel-15.

	UEs requiring these services should use EPC

	14
	CIoT optimization (a.k.a. CP solution, UP solution)

	Not supported in 5GS in Rel-15. See item #5 above.
Note: Support for UP optimization equivalent functionality in 5GC in the context of smart phones for RRC INACTIVE/IDLE is FFS.

	Further evaluation needed.

	15
	PWS
	Supported in 5GS in Rel-15
	Feature expected to be supported.  No specification changes expected.



In addition, there are other features not listed in the SA2 LS:
	SN
	Other Feature not listed in SA2 LS
	Supported in Rel-15 5GS
	Consequence from RAN2 point of view

	16
	QoS
	Supported in 5GS in Rel-15
	Feature should be modified for 5GC

	17 
	Inactive state
	Supported in 5GS in Rel-15
	Feature should be introduced for 5GC

	18
	Slicing
	Supported in 5GS in Rel-15
	Feature should be introduced for 5GC

	19
	IMS Emergency call support
	Supported in 5GS in Rel-15
	Feature expected to be supported.  No specification changes expected.



The above table can then be summarised as follows:
	
	Summary on the listed features
	Further Comments

	Features supported without changes for 5GC
	Positioning, MDT/SON, DC, PWS, 
	No changes to existing feature specs.

	Features that are to be modified
	QoS, ACB/EAB/SSAC and ACDC, RRC connection request cause values
	New “version” of these features should be introduced that are aligned with the versions in NR

	New Features for 5GC
	Inactive, Slicing 
	New features to be introduced.  



Proposal #1: It is proposed to discuss and agree with summary of the RAN2 impact on E-UTRA from 5GC as captured in the table above.
In addition, the following needs further discussion:
	
	Summary on features for FFS
	Further Comments

	Features not supported in 5GC
	Mobility to legacy systems, eMBMS, eDRX, D2D, NB-IoT, V2X, relay, CSG
	Additional specification text is needed to clarify UE behaviour.  Discussed further below.

	Further evaluation needed on what is supported
	MTC, CIoT, 
	Discussed further below.



EPC features not expected to be used with 5GC
Among the classification above, one row that needs more discussion is the list of features not supported by 5GS,  in particular,  eMBMS, eDRX, D2D, V2X, relay, CSG.  UEs requiring these services cannot receive them when connected to 5GC.
SA2 additionally provided the following feedback:
There is no requirement for 5GC to indicate to the UE that an EPC feature is not supported in 5GC
In our understanding this means that the services not supported will not be communicated by explicit signalling and this UE behaviour will need to be autonomous and directly specified.  
UEs requiring these services will hence require to autonomously reconnect to EPC to obtain these services.  For UEs in RRC connected, this would mean UE has to autonomously disconnect and reconnect requesting a connection to EPC.  
Proposal #2: UEs requiring services such as eMBMS, eDRX, D2D, V2X, relay, CSG should autonomously disconnect from 5GC and reconnect to EPC.  
Proposal #3: UEs should autonomously disconnect from EPC and reconnect to 5GC on termination of these services (such as eMBMS, eDRX, D2D, V2X, relay, CSG).
The details when UE disconnects and reconnects can be left to UE implementation.
Since reconnecting to EPC always involves a NAS Attach/TAU (rather than Service request), an explicit indication has to be included in msg 5 in order for network to differentiate between UEs connecting to EPC and 5GC.  
Proposal #4: An explicit indication is included in msg 5 in order for network to identify UEs connecting to 5GC.  
Support of CIoT
As it is shown on the table above RAN2 should also address the following FFS capture in SA2 LS [2]:
	SN
	Example Feature
	SA2 answer

	14
	CIoT optimization (a.k.a. CP solution, UP solution)
	Not supported in 5GS in Rel-15. See item #5 above.
Note: Support for UP optimization equivalent functionality in 5GC in the context of smart phones for RRC INACTIVE/IDLE is FFS.


When Rel-13 UP CIoT optimization was defined, the aim was the same as INACTIVE feature targets with the difference that at the time, there was no time to define a solution that allowed further optimizations that were later enabled or discussed via INACTIVE (e.g. to keep S1-U, to enable RAN-initiated paging, to enable RAN-configured DRX cycle, to enable RLAU, etc). In our understanding, we should aim to define a clean design for 5G, therefore we suggest not to enable the flavour of Rel-13 UP CIoT (which mainly relies on keeping the UE AS context without keeping S1-U and without any of the other new functionalities). Moreover if Rel-13 UP CIoT were to be enabled in E-UTRAN/5GC, this would require to define a new (sub) state which currently is not targeted as part of NR/5GC.
[bookmark: _Toc489805044]Proposal #5: Rel-13 UP CIoT optimization is not defined for E-UTRA/5GC (same as it is not for NR/5GC).
Support of Access Barring
Since 5GC (and 5G NAS) does not differentiate between E-UTRA and NR, UEs connecting to 5GC will need to the same 5G Access barring as NR standalone UEs.  This implies that network has to broadcast both LTE and 5GC Access barring parameters.
Conclusion and proposal
The document looked at the impact to LTE and LTE features when E-UTRA is connected to 5GC.  The features listed in the SA2 LS were discussed.  In addition, other RAN functions that interact with NAS were also evaluated to understand the impact of 5GC.  
Proposal #1: It is proposed to discuss and agree with summary of the RAN2 impact on E-UTRA from 5GC as captured in the table below:
	
	Summary on the listed features
	Further Comments

	Features supported without changes for 5GC
	Positioning, MDT/SON, DC, PWS, 
	No changes to existing feature specs.

	Features that are to be modified
	QoS, ACB/EAB/SSAC and ACDC, RRC connection request cause values
	New “version” of these features should be introduced that are aligned with the versions in NR

	New Features for 5GC
	Inactive, Slicing 
	New features to be introduced.  



Proposal #2: UEs requiring services such as eMBMS, eDRX, D2D, V2X, relay, CSG should autonomously disconnect from 5GC and reconnect to EPC.  
Proposal #3: UEs should autonomously disconnect from EPC and reconnect to 5GC on termination of these services (such as eMBMS, eDRX, D2D, V2X, relay, CSG).
Proposal #4: An explicit indication is included in msg 5 in order for network to identify UEs connecting to 5GC.  
Proposal #5: Rel-13 UP CIoT optimization is not defined for E-UTRA/5GC (same as it is not for NR/5GC).
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