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1st change

x
Support for LTE connectivity to 5G-CN (New chapter)
x.1
General

NG-RAN includes E-UTRAN supporting EPC access and 5GC access simultaneously. The eNB having the ability to provide 5G UE with 5GC sevice is called ng-eNB. ng-eNB supports 5GC access by means of enhancing LTE RRC layer (subclause 7) and apply SDAP (subclause xx) and NR PDCP (subclause xx) to support 5G features, e.g. Access Control (subclause xx), flow-based QoS (subclause xx), network slicing (subclause xx), 5G security framework (subclause xx), etc. The procedure for the new mobility scenario between EPC-connected LTE and 5GC-connected LTE is described in section 10.2.2c.
x.2
Architecture

An NG-RAN node is either: 

-
an ng-eNB, providing E-UTRA user plane and control plane protocol terminations towards the UE; or

-
a gNB, providing NR user plane and control plane protocol terminations towards the UE.

The ng-eNBs and gNBs are interconnected with each other by means of the Xn interface (see 3GPP TS 38.423 [xx]). The ng-eNBs and gNBs are also connected by means of the NG interfaces (see 3GPP TS 38.413 [xx]) to the 5GC, more specifically to the AMF (Access and Mobility Management Function) by means of the NG-C interface and to the UPF (User Plane Function) by means of the NG-U interface (see 3GPP TS 23.501 [xx]).
The NG-RAN architecture is illustrated in Figure 4.x.2-1 below.
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Figure x.2-1: Overall Architecture
x.3
Functional Split

The ng-eNB hosts the following functions (only include the ones different from legacy eNB): 

-
Selection of an AMF at UE attachment when no routing to an AMF can be determined from the information provided by the UE;

-
Routing of User Plane data towards UPF(s);

-
Routing of Control Plane information towards AMF;

-
Scheduling and transmission of paging messages (originated from the AMF);

-
Scheduling and transmission of system broadcast information (originated from the AMF or O&M);

-
Transport level packet marking in the uplink;
-
Session Management;

-
Support of Network Slicing;

-
QoS Flow management and mapping to data radio bearers;
-
Distribution function for NAS messages;

-
Radio access network sharing (5GC indication per PLMN);

-
Dual Connectivity (5GC-connected);

-
Tight interworking between NR and E-UTRA, see 37.340.
The AMF hosts the following main functions (see 3GPP TS 23.501 [3]):
-
NAS signalling termination;

-
NAS signalling security;

-
AS Security control;

-
Inter CN node signalling for mobility between 3GPP access networks;

-
Idle mode UE Reachability (including control and execution of paging retransmission);

-
Registration Area management;

-
Support of intra-system and inter-system mobility;
-
Access Authentication;

-
Access Authorization including check of roaming rights;

-
Mobility management control (subscription and policies); 

-
Support of Network Slicing; 
-     SMF selection.
The UPF hosts the following main functions (see 3GPP TS 23.501 [3]):
-
Anchor point for Intra-/Inter-RAT mobility (when applicable);

-
External PDU session point of interconnect to Data Network;

-
Packet routing & forwarding;

-
Packet inspection and User plane part of Policy rule enforcement;

-
Traffic usage reporting;

-
Uplink classifier to support routing traffic flows to a data network;

-
Branching point to support multi-homed PDU session;

-
QoS handling for user plane, e.g. packet filtering, gating, UL/DL rate enforcement;

-
Uplink Traffic verification (SDF to QoS flow mapping);

-
Downlink packet buffering and downlink data notification triggering.

The Session Management function (SMF) hosts the following main functions (see 3GPP TS 23.501 [3]):
-
Session Management;

-
UE IP address allocation and management;

-
Selection and control of UP function;

-
Configures traffic steering at UPF to route traffic to proper destination;

-
Control part of policy enforcement and QoS;

-
Downlink Data Notification.

This is summarized on the figure below where yellow boxes depict the logical nodes and white boxes depict the main functions.
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Figure x.3-1: Functional Split between NG-RAN and 5GC
x.4
Radio Protocol Architecture

x.4.1
User Plane
The figure below shows the protocol stack for the user plane, where SDAP, NR PDCP, RLC and MAC sublayers (terminated in ng-eNB on the network side) perform the functions listed in subclause 6.5 and subclause 6.4 of TS 38.300 [xx] and subclause 6.
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Figure x.4.1-1: User Plane Protocol Stack

x.4.2
Control Plane
The figure below shows the protocol stack for the control plane, where:

-
PDCP sublayer (terminated in ng-eNB on the network side) performs the functions listed for the control plane in subclause xx;

Editor’s Note: FFS NR PDCP or LTE PDCP

-
RLC and MAC sublayers (terminated in ng-eNB on the network side) perform the functions listed in subclause 6.2 and 6.1;

-
RRC (terminated in ng-eNB on the network side) performs the functions listed in subclause 7;

-
NAS control protocol (terminated in AMF on the network side) performs the functions listed in 3GPP TS 23.501 xx), for instance: authentication, mobility management, security control…


[image: image4.emf]ng-eNB

PHY

UE

PHY

MAC

RLC

MAC

AMF

RLC

NAS NAS

RRC RRC

PDCP(FFS) PDCP(FFS)


Figure x.4.2-1: Control Plane Protocol Stack

x.5
Dual Connectivity

x.5.1
General

E-UTRAN supports Dual Connectivity (DC) operation whereby a UE accessing 5GC in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in two ng-eNBs connected via a non-ideal backhaul. ng-eNBs involved in DC for a certain UE may assume two different roles: a ng-eNB may either act as an Mng-eNB or as an Sng-eNB. In DC, a UE is connected to one Mng-eNB and one Sng-eNB.

x.5.2
Radio Protocol Architecture
In DC, the radio protocol architecture that a radio bearer uses depends on how the radio bearer is setup. Three bearer types exist: MCG bearer, MCG split bearer, and SCG bearer. Those three bearer types are depicted on Figure x.5.2-1 and x.5.2-2 below.
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Figure x.5.2-1: Radio Protocol Architecture for Dual Connectivity
x.5.3
Network Interfaces

To be provided in cooperation with RAN3.
x.6
Layer 2
x.6.1
Overview
The layer 2 of NR is split into the following sublayers: Medium Access Control (MAC), Radio Link Control (RLC), Packet Data Convergence Protocol (PDCP) and Service Data Adaptation Protocol (SDAP). The two figures below depict the Layer 2 architecture for downlink and uplink, where:

-
The physical layer offers to the MAC sublayer transport channels, see subclause 5;

-
The MAC sublayer offers to the RLC sublayer logical channels, see subclause 6.2;

-
The RLC sublayer offers to the PDCP sublayer RLC channels, see subclause 6.3;

-
The NR PDCP sublayer offers to the SDAP sublayer data radio bearers in User Plane, see subclause xx;

-
The SDAP sublayer offers to 5GC QoS flows, see subclause xx.

-
Comp. refers to header compression and segm. to segmentation.

-
Control channels (BCCH, PCCH are not depicted for clarity).
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Figure x.6.1-1: Downlink Layer 2 Structure
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Figure x.6.1-2: Uplink Layer 2 Structure

Radio bearers are categorized into two groups: data radio bearers (DRB) for user plane data and signalling radio bearers (SRB) for control plane data.
x.6.2
 NR PDCP Sublayer
Text similar to section 6.4 of 38.300. Needs to be probably revisited.
x.6.3
SDAP Sublayer

Text similar to section 6.5 of 38.300. Needs to be probably revisited.
x.7
CN Selection 
To be captured once agreements are made.
Editor’s Note: FFS what NAS does for CN selection for UE supporting both EPC NAS and 5GC NAS and FFS what information is passed from AS to NAS for CN selection.
x.8 
Unified Access Barring Mechanism for 5GC Access
NR Baseline for unified access barring mechanism is used here as starting point. Possible changes to accommodate ng-eNB to be discussed, since ng-eNB should also provide legacy access control mechanism to legacy UE.

x.9
QoS 
Text similar to section 12 of 38.300. Needs to be probably revisited.
x.10
Security 

Text similar to section 13 of 38.300. Needs to be probably revisited.
x.11
Network Slicing
Text similar to section 17.3 of 38.300. Needs to be probably revisited.
2nd change

7.3
Transport of NAS messages

The AS provides reliable in-sequence delivery of NAS messages in a cell. During handover, message loss or duplication of NAS messages can occur.

In E-UTRAN, NAS messages are either concatenated with RRC messages or carried in RRC without concatenation. Upon arrival of concurrent NAS messages for the same UE requiring both concatenation with RRC for the high priority queue and also without concatenation for the lower priority queue, the messages are first queued as necessary to maintain in-sequence delivery.
In DL, when an EPS bearer/PDU Session establishment or release procedure is triggered, the NAS message should normally be concatenated with the associated RRC message. When the EPS bearer/PDU Session is modified and when the modification also depends on a modification of the radio bearer, the NAS message and associated RRC message should normally be concatenated. Concatenation of DL NAS with RRC message is not allowed otherwise. In uplink concatenation of NAS messages with RRC message is used only for transferring the initial NAS message during connection setup. Initial Direct Transfer is not used in E-UTRAN and no NAS message is concatenated with RRC connection request.

Multiple NAS messages can be sent in a single downlink RRC message during EPS bearer/PDU Session establishment or modification. In this case, the order of the NAS messages in the RRC message shall be kept the same as that in the corresponding S1-AP/NG-AP message in order to ensure the in-sequence delivery of NAS messages.

NOTE:
NAS messages are integrity protected and ciphered by PDCP, in addition to the integrity protection and ciphering performed by NAS.

3rd change

10.2.2
Handover

Inter RAT HO is designed so that changes to GERAN and UTRAN are minimised. This can be done by following the principles specified for GERAN to/from UTRAN intersystem HO. In particular the following principles are applied to E-UTRAN Inter RAT HO design:

1.
Inter RAT HO is network controlled through source access system. The source access system decides about starting the preparation and provides the necessary information to the target system in the format required by the target system. That is, the source system adapts to the target system. The actual handover execution is decided in the source system.

2.
Inter RAT HO is backwards handover, i.e. radio resources are prepared in the target 3GPP access system before the UE is commanded by the source 3GPP access system to change to the target 3GPP access system.

3.
To enable backwards handover, and while RAN level interfaces are not available, a control interface exists in CN level. In Inter RAT HO involving E-UTRAN access, this interface is between 2G/3G SGSN and corresponding MME/Serving Gateway.

4.
The target access system will be responsible for giving exact guidance for the UE on how to make the radio access there (this includes radio resource configuration, target cell system information etc.). This information is given during the handover preparation and should be transported completely transparently through the source access system to the UE.

5.
Mechanisms for avoiding or mitigating the loss of user data (i.e. forwarding) can be used until the 3GPP Anchor determines that it can send DL U-plane data directly to the target system.

6.
The handover procedure should not require any UE to CN signalling in order for data to start to flow in the target system. This requires that the security context, UE capability context and QoS context is transferred (or translated) within the network between source and target system.

7.
Similar handover procedure should apply for handovers of both real time and non-real time services.

8.
Similar handover procedure should apply for Inter RAT Handover, intra-LTE Handover with EPC node change, and Handover between LTE connecting to EPC and LTE connecting to 5GC.
9.
Network controlled mobility is supported even if no prior UE measurements have been performed on the target cell and/or frequency i.e. "blind HO" is supported.
10.2.2c
Handover between LTE connecting to 5GC and LTE connecting to EPC

10.2.2c.1
Handover from LTE connecting to 5GC to LTE connecting to EPC

NR Baseline for HO between NR and LTE connected to EPC is used here as starting point. Possible changes to accommodate ng-eNB to be discussed.
10.2.2c.2
Handover from LTE connecting to EPC to LTE connecting to 5GC

NR Baseline for HO between NR and LTE connected to EPC is used here as starting point. Possible changes to accommodate ng-eNB to be discussed.
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