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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 an LS from SA2 [R2-1703760/ S2-172730] requesting 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 could be supported differently when connected to 5GC.  
SA2 in their LS requested feedback on the following main features:
· 5G QoS concept
· DRX (incl. “eDRX”-like behaviour)
· RRC Inactive
· Slicing
· Security
· Access Control

SA2 is investigating the details of connecting E-UTRA to 5GC.  In particular SA2 noted in their LS: 
a) The “Legacy” E-UTRA AS protocols design would impose restrictions and/or design choices on the 5G System (esp. NAS) and, in turn, NR AS protocols
· It should be noted this may also impose restrictions and/or design choices on N2/N3
b) The 5G System (esp. NAS) design would require changes to E-UTRA AS protocols
· These changes would not be applicable when operating E-UTRA in EPS

SA2 also mentioned the desire:
As a general recommendation, the 5G System should not be constrained by any backwards compatibility considerations with EPS (other than when interworking with EPS).
However, supporting 5GC features in E-UTRA can have a fair impact on E-UTRA itself as many of the 5GC features are “duplicating” functionality already supported in E-UTRAN but implemented in a different way.  The features that involve NAS/AS interaction are discussed in more detail below.
Impact of 5GC features on E-UTRA
Slicing   
New features such as Slicing can be supported over E-UTRA and treated similar to any new feature that is introduced in RAN.  From the initial and yet to be completed analysis of RAN impact on Slicing done for the NR radio interface, the impact of Slicing seems to be primary on the UE initial messages such as RRC Connection Request and RRC Connection Setup Complete.  The size limitation and the limited extension possibilities of msg 3 and RRC Connection Request in E-UTRA, may turn out to be an issue depending on how the slice selection information is to be carried.  
RRC connection request in LTE was intentionally kept a small message but still carry sufficient information in the S-TMSI to make it possible to access the right CN node holding the UE context for the time critical Idle Active transition using NAS Service Request message.  
If SA2 is expecting to keep the UEid and CN identifier separate from LTE, then a UE identifier would need to be used for 5GC.  This would require (at least) one additional bit to differentiate between LTE and 5GC in Connection Request.   This may be challenging given the size constraints of the RRC connection request.
If S-TMSI is not sufficient to identify the CN node when slicing is used, RAN2 may need to look for other solutions, for example, to define a new message and new resource partitions to carry this new message.  However, this can be discussed after the impact of slicing on connection establishment phase is clear from the NR discussions.
Observation #1: Support of Slicing may have bigger impact in E-UTRA due to size constraint of RRC connection request and msg 3 if S-TMSI is not sufficient to identify the CN node. 
ACB and QoS/bearer support
ACB and QoS features of LTE/EPC are replaced by equivalents ones in 5GC. Both these features have fairly big impact on both the AS and NAS and there is also considerable interaction between AS and NAS for these features.  There are two possible high level approaches to consider how to adapt these features when connected to 5GC:
Option 1: Continue to use the current LTE AS features for ACB and QoS handling even when E-UTRA is connected to 5GC.  While this is simpler for AS since the current LTE feature can be reused, this will require 5GC to implement the necessary EPC like functionality to interact with these LTE AS features.   Apart from the additional complexity of supporting the NAS part of the LTE/EPC feature, it will bring additional complexity with the cross interaction between these features in NAS (for example, the interaction with LTE ACB with 5G QoS frame work). It also goes against the recommendation of SA2 that 5G System should not be constrained by any backwards compatibility considerations with EPS.  
Option 2: Introduce additional functionality at AS level for these 5GC functions.  This involves duplicating these functionality in AS – for example, introducing a new ACB functionality to apply when E-UTRA is connecting to 5GC on top of the ACB functionality when E-UTRA is connected to EPC.  It will also involve broadcasting another set of ACB parameters, one for EPC and another for 5GC.   Even with his duplication of functionality and additional SIB parameters, it could still be simpler at system level since it can be mostly a copy of the corresponding NR functionality and there is no interaction between the EPC and 5GC variants of the features.  
Observation #2: Introducing 5GC specific variants of the features for ACB and 5G QoS on top of existing EPC variant is likely to be simpler when E-UTRA connects to 5GC
The final evaluation can be deferred until details of 5G ACB and QoS are clearer.
DRX (incl. “eDRX”-like behaviour)
Basic Idle DRX functions depend on NAS negotiated Idle DRX parameters provided to eNB during Paging.  As long as this functionality is retained in 5GC, there is no difference expected in RAN from being connected to 5GC.
eDRX is used for MTC devices and support of MTC devices in 5GC is not yet clear for Rel-15.
Observation #3: No changes are expected in E-UTRA for Idle DRX from 5GC.  Support of eDRX in E-UTRA with 5GC is not expected in Rel-15.
Security
The only security discussion for 5G NR related to RAN has been with regard to location of PDCP security functions in NR.  For current NR design, SA3 still assumes security in PDCP is acceptable.  In that regard, at least for now, this doesn’t impact current E-UTRA.  Hence there does not seem to be any impact to E-UTRA from security perspective when connected to 5GC.
Observation #4: There does not seem to be any impact to E-UTRA security when connected to 5GC at least for first phase where RAN security continues in PDCP.
RRC Inactive
RAN plenary deferred decisions on Light Connection until SA2 can make progress.  Further, the WI proposal on the equivalent of Light connection when E-UTRA is connected to 5GC was also postponed at the last RAN plenary and inactive is not described in the objectives of the LTE/5GC WID.  So the current status is that inactive is not described in the objectives of the LTE/5GC WID and its inclusion in this WID or any other WID is pending RAN plenary discussion.
Observation #5: RRC Inactive equivalent in E-UTRA connected to EPC and 5GC are FFS awaiting discussion at RAN plenary.
Other RAN features dependent on CN
Apart from the features identified in the SA2 LS, there are other RAN features in LTE that also interact with CN/NAS.  A list of some identified features and brief comment on these are summarised below.
	Establishment cause and RRC connection reject
	The mechanism of congestion handling during connected setup is expected to be needed.  This requires NAS to provide the cause value. Whether the existing cause values are to be replaced with new ones needs more discussion and can only be made after discussions related to ACB in NR are clear.  

	Tracking area code and update mechanism
	Idle procedures for EPC Idle such as Tracking area update is expected to be similar in 5GC.  This also implies that RAN should broadcast a CN based Tracking area.  It is not clear if the same TA for EPC can be reused for 5GC.  This needs to be confirmed with SA2.

	Connection initiation, including response to Paging
	The existing NAS/AS interaction with respect to connection establishment initiation can be expected to continue in 5GC. But details may need further discussion.

	Idle mode procedure for PLMN selection etc.
	The existing NAS/AS interaction with respect to Idle mode cell selection can be expected to continue in 5GC.  Again details may need further discussion.



Observation #6 : Other features that have NAS/AS interaction are mostly expected to continue but need further discussion and confirmation from SA2/CT1.  In particular, re-use of broadcast of EPC TA for 5GC should be verified with SA2.
EPC features/functionality expected to be supported as is over 5GC
The following functions supported in E-UTRA over EPC can be expected to be supported without any additional changes on RAN/AS when connected to 5GC:
· PWS functionality – both ETWS and CMAS
· HeNB access control
· Broadcast information handled by NAS: ims-EmergencySupport, eCallOverIMS-Support
Observation #7: Confirmation is needed from SA2/CT1 whether these features will continue as is even with 5GC.
EPC features not expected to be used with 5GC
The following features supported by E-UTRA connected to EPC are not expected to be supported over 5GC in phase 1 as there is no corresponding function over NR Rel-15.
· Side link
· Positioning related functions
· WLAN interworking
· eMBMS
· SC-PTM
· CDMA interworking
However, the UE may require some of these services – for example eMBMS or Sidelink.  The expected UE behaviour for this is unclear.  For example, should UE reselect to an EPC when it needs these services?
Observation #8: Some LTE features with EPC are not expected to be supported when connected to 5GC.  Consequences of not supporting these in 5GC need further discussion- e.g., should a UE requiring these features use EPC.

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.  The following observations were made:
Observation #1: Support of Slicing may have bigger impact in E-UTRA due to size constraint of RRC connection request and msg 3 if S-TMSI is not sufficient to identify the CN node. 
Observation #2: Introducing 5GC specific variants of the features for ACB and 5G QoS on top of existing EPC variant is likely to be simpler when E-UTRA connects to 5GC
Observation #3: No changes are expected in E-UTRA for Idle DRX from 5GC.  Support of eDRX in E-UTRA with 5GC is not expected in Rel-15.
Observation #4: There does not seem to be any impact to E-UTRA security when connected to 5GC at least for first phase where RAN security continues in PDCP.
Observation #5: RRC Inactive equivalent in E-UTRA connected to EPC and 5GC are FFS awaiting discussion at RAN plenary.
Observation #6 : Other features that have NAS/AS interaction are mostly expected to continue but need further discussion and confirmation from SA2/CT1.  In particular, re-use of broadcast of EPC TA for 5GC should be verified with SA2.
Observation #7: Confirmation is needed from SA2/CT1 whether these features will continue as is even with 5GC.
Observation #8: Some LTE features with EPC are not expected to be supported when connected to 5GC.  Consequences of not supporting these in 5GC need further discussion- e.g., should a UE requiring these features use EPC.
Based on these observations, the following proposals are made:
Proposal #1: It is proposed to add new 5GC variants of features such as ACB, 5G QoS, Slicing on top of any existing LTE variants and inform SA2 about RAN2 decision.  
Proposal #2: It is proposed to inform SA2 that support of Light Connection/Inactive when E-UTRAN is connected to EPC or NGC is still waiting discussion at RAN plenary.
Proposal #3: It is proposed that RAN2 should verify with SA2/CT1 if the NAS/AS interaction for the following functions will change with 5GC: Idle mode cell selection including PLMN selection, Tracking area and update mechanism in Idle, Connection initiation including response to Paging,  Establishment cause and RRC connection reject.
Proposal #4: It is proposed that RAN2 should ask SA2: if S-TMSI is sufficient to identify the CN node with Slicing and if broadcast TAid for EPC can be reused for 5GC
Proposal #5: It is proposed to inform and request for any feedback from SA2 that RAN2 expects that the following functions are not expected to change when E-UTRA is connected to 5GC: Security, Idle DRX, PWS functionality – both ETWS and CMAS, HeNB access control, Broadcast information handled by NAS: ims-EmergencySupport, eCallOverIMS-Support 
Proposal #6: It is proposed that RAN2 should verify with SA2 that the following features are not supported in 5GC: eDRX, Side link, Positioning related functions, WLAN interworking, eMBMS, SC-PTM.  
Proposal #7: It is proposed that RAN2 should ask SA2 whether UE is expected to use EPC when it requires these features that are not supported over 5GC.
 Proposal #8: It is proposed to send an LS response to SA2 with the above feedback and questions.
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