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1   Introduction
SA2 has sent LS S2-175192[1] to clarify that the features to be or not to be supported in R15 for 5G System especially for E-UTRA connected to 5GC, for which in WG3 NR Ad#2 meeting RAN3 has agreed that the term “ng-eNB” is to be used in Stage 3 when describing functionality specific to E-UTRA connected to 5GC. In this paper, we would like to clarify the scope of this WID, and to discuss what’s the impact on RAN (mainly RAN2) based on the feature list provided by SA2.
2   Discussion
2.1   Features supported in EPC but not supported in 5GC
In the reply LS from SA2, there are some EPC features not supported in 5GC. According to the feature list provided in [1], the EPC features not supported in R15 5GC include at least Mobility to/from UTRAN/ GERAN/CDMA (CSFB/SRVVC/Handover, etc), MBMS, MDT/SON, MTC, D2D, NB-IOT, eDRX, V2X, Relay, CSG, and CIoT optimization. In below section, we discuss how the UE would receive these services and how the network would handle the UE wanting to access these service case by case. 

· Mobility to/from UTRAN/ GERAN/CDMA
SA2 said 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, a CN relocation procedure within eLTE prior to mobility procedure from 4G to 3G/2G should be supported. The straightforward way for the CN relocation procedure is via NAS procedure, of which RAN do not need be aware. Then for this feature, there is no impact on RAN.
· MDT/SON
In LTE, if needed, the base station will enable a UE to perform MDT. For 5GS, since the CN does not support the features, the base station would not enable UE perform the function.

· NB-IOT, MTC, eDRX, CIoT optimization

The cell supporting NB-IoT has its own channel bandwidth and does not support normal UE, thus it can be seen as a dedicated cell for NB-IoT. From that point of view, a cell supporting NB-IoT will not be connected to 5GC and an NB-IoT UE will not access ng-eNB naturally. 

If a 5G UE accesses 5GC through an ng-eNB, since 5GC does not support eDRX and CIoT optimization, the UE could not use 5G NAS to negotiate eDRX configuration with CN, or use CIoT CP/UP optimization via NAS procedure.
For MTC, according to SA2 LS, no MTC optimizations are defined in 5GS in Rel-15, but some enablers for M2M (such as registration without PDU session, external network exposure, overload control) are supported by default. In our understanding the MTC optimizations not supported in 5GS in Rel-15 mainly include eDRX, CIoT CP/UP optimization, and paging optimization, etc. These optimizations are used to extend power saving or reduce signalling. The UE could not use these MTC optimizations via 5G NAS.
· MBMS, D2D, V2X
In LTE, if a UE wants to receive MBMS services provided by operators, it should be authorised by the Broadcast Multicast Service Centre (BM-SC) where the subscription information is recorded. The authorisation procedure is between the MBMS User Service and BM-SC, via NAS message. Since 5GC and 5G NAS will not provide MBMS related function (at least in R15), the 5G UE will not initial MBMS services even though it is served by an ng-eNB which can provide EPC connectivity.

In LTE, when ProSe-enabled/V2X-enabled UE is performing E-UTRAN attach, they will include the ProSe/V2X capability indication as part of the “UE Network Capability” in the Attach Request. If the UE is authorised to use related services based on the subscription data, the MME may include an indication in the S1 AP Initial Context Setup Request to indicate that the UE is authorized to use related services. Since 5GC will not support D2D and V2X features (at least in R15), when 5G UE attaches 5GC, it will not report the ProSe/V2X capability, and the authorization will not performed.
· CSG, Relay
The feature of CSG is a cell specific characteristic. Since 5GC will not support CSG in R15, the 5G UE will not be configured a CSG list in the subscription, which means it does not need to check CSG ID for mobility management. Relay is also a RAN specific characteristic, for example R10 relay is transparent to the UE. Whether the network supports relay or not does not impact UE’s behaviour. 
Observation 1: No extra RAN action is expected for the features not supported by 5GC in R15, including MDT/SON, MBMS, NB-IOT, MTC, D2D, eDRX, V2X, Relay, CSG, and CIoT optimization.
Considering mobility from LTE cells connected to the EPC to LTE cells connected to the 5G-CN, since the operative NAS should be changed from 4G NAS to 5G NAS, the UE should stop using the following features MBMS, MTC, D2D, V2X, eDRX, CIoT optimization if any used in EPC.

Proposal 1: When a UE moves from an eNB EPC-connected to an ng-eNB 5GC-connected, the UE should stop using the features not supported by 5GC, including MBMS, MTC, D2D, V2X, eDRX, and CIoT optimization.

2.2   Features supported in both EPC and 5GC
In addition, SA2 have confirmed some features supported in EPC are also supported in 5GC based on the features list asked by RAN2. In this section, we discuss these features one by one.
· Positioning
In the RAN#76 meeting, the NR WID was revised to support positioning in order to comply with regulatory requirements [2]. 
	-
Support of positioning to comply with regulatory requirements: 

-
via RAT independent and E-UTRA RAT dependent positioning schemes, including:

-
Transport of LPP messages between 5G-CN and UE through gNB [RAN2];

-
Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3];

NOTE:
This objective is intended for the architecture options 4 and 7, and can be reused for option 5.

-
Support of measurement gaps and idle periods for location related inter-RAT measurements [RAN4, RAN2].

NOTE: This objective strives for common design of NR parts of inter-RAT measurement between NR and E-UTRA 

-
via network based NR CID and cell portion positioning, including:

-
Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2].


Since LTE has supported some positioning methods including A-GNSS, WLAN and Bluetooth positioning, Barometric sensor positioning, TBS positioning, CID/E-CID positioning, OTDOA positioning, UTDOA technologies, the RAN impact to support the above positioning methods for ng-eNB is transport of LPP/LPPa messages between 5G-CN and UE through ng-NB, and there is minor RAN2 impact predicted. As analysed in our another paper [3], NR may not support all LTE positioning methods in R15, which may result in that the NG interface IE defined for NR positioning is less than ng-eNB needs. 
Proposal 2: For positioning, the ng-eNB needs support LPPa signalling transport between 5GC and UE, and the detailed RAN impact should be discussed in NR WI. 
· LTE DC
This feature is similar with intra-NR DC, since ng-eNB and gNB use same NG interface to connect to 5GC, the discussion on LTE DC could be started after intra-NR DC is finished. Except the NG interface and Xn interface which are common as NR, there is probably no further impact on RAN2. However the details impacts on RAN2 should be further analysed after NR solution is finished.
Proposal 3: For LTE DC, the detailed impacts on RAN2 shall be analysed after NR DC solution is finished.
· Access control
Since NR is defining a unified AC scheme, how to support it by E-UTRA connected to 5GC for 5G UE shall be discussed based on NR agreements. Basically, both of the access control schemes defined by LTE and NR would be supported by ng-eNB. There may be great impact on RAN, since it may need to support two set of access control schemes for legacy LTE UE and 5G UE, but the detailed impact shall be analysed after NR unified AC solution is finished.
Proposal 4: For access control, the ng-eNB needs to support the access control schemes defined by LTE and NR and the detailed impact shall be analysed after NR unified AC solution is finished.
· PWS

Public Warning System architecture in TS 23.041 will be enhanced under the responsibility of CT WG1, but based on preliminary estimates, there may be little difference from EPC PWS, in terms of the context of warning message and warning message. Thus, there’s no RAN impact foreseen for ng-eNB to support PWS in 5GS. This can be revisited if the 5G PWS architecture defined by CT1 will lead to different RAN actions from LTE.
Observation 2: There’s no RAN impact foreseen for ng-eNB to support PWS in 5GS.
2.3   Features supported in 5GC are different from in EPC

In SA2 reply LS, SA2 confirmed that there are some features supported in 5GC are different from EPC, for example QoS, security, network slicing, support for dual connectivity, mobility, and support for edge computing. For these features, we will discuss them in other separate papers [4][5][6][7].
2.4   Summary of RAN impact from the listed features

	SN
	Example Feature
	SA2 answer
	RAN impact

	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).
	There is no extra RAN activity involved to support this feature.

	2
	MBMS, to provide multimedia broadcast and multicast services;
	Not supported in 5GS in Rel-15.
	There is no extra RAN action needed foreseen for this feature.

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


	In scope of 5GS_Ph1 thus expected to be supported in 5G System
	The RAN impact to support this feature should be discussed in NR WI.

	4
	MDT/SON for network optimization;


	Not in scope of SA2 work
	There is no extra RAN action needed foreseen for this feature.

	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.
	There is no extra RAN action needed foreseen for this feature.

	6
	LTE DC to enable aggregation between RAN nodes;
	Supported in 5GS in Rel-15
	The detailed impacts on RAN2 shall be analysed after NR DC solution is finished.

	7
	D2D, to enable device to device communication;


	Not supported in 5GS in Rel-15.
	There is no extra RAN action needed foreseen for this feature.

	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.

	There is no extra RAN action needed foreseen for this feature.

	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?

	There is no extra RAN action needed foreseen for this feature.

	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.
	The detailed impact shall be analysed after NR unified AC solution is finished.

	11
	V2X, introduced for vehicle-to-everything.


	Not supported in 5GS in Rel-15.


	There is no extra RAN action needed foreseen for this feature.

	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)
	There’s no RAN impact foreseen.

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


	There’s no RAN impact foreseen.

	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.


	There is no extra RAN action needed foreseen for this feature.

	15
	PWS
	Supported in 5GS in Rel-15
	There’s no RAN impact foreseen for ng-eNB to support PWS.


In summary, we propose to make the WI scope clear.
Proposal 5: In this WI, RAN2 to further discuss the following features: positioning, LTE DC, access control, QoS, security, network slicing, and mobility.
3   Conclusion
In this paper, we discuss the scope of this WID, and what’s the impact on RAN (mainly RAN2) based on the feature list provided by SA2.
Observation 1: No extra RAN action is expected for the features not supported by 5GC in R15, including MDT/SON, MBMS, NB-IOT, MTC, D2D, eDRX, V2X, Relay, CSG, and CIoT optimization.

Proposal 1: When a UE moves from an eNB EPC-connected to an ng-eNB 5GC-connected, the UE should stop using the features not supported by 5GC, including MBMS, MTC, D2D, V2X, eDRX, and CIoT optimization.

Proposal 2: For positioning, the ng-eNB needs support LPPa signalling transport between 5GC and UE, and the detailed RAN impact should be discussed in NR WI. 

Proposal 3: For LTE DC, the detailed impacts on RAN2 shall be analysed after NR DC solution is finished.
Proposal 4: For access control, the ng-eNB needs to support the access control schemes defined by LTE and NR and the detailed impact shall be analysed after NR unified AC solution is finished.

Observation 2: There’s no RAN impact foreseen for ng-eNB to support PWS in 5GS.
Proposal 5: In this WI, RAN2 to further discuss the following features: positioning, LTE DC, access control, QoS, security, network slicing, and mobility.
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