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1. Introduction
It is understood that the current status of the draft TS38.401 is still draft. The skeleton still need to finalize.
The further discussion for skeleton and its TP is discussed in this presence contribution. 

If that will be agreed, those are reflected in the following:

· R3-171680: The updated skeleton against the R3-171082 (the first proposed skeleton in RAN3#95bis).

· R3-171681: The reflection of the TP from R3-171679(this presence contribution), and also include the part of F1 interface that was captured in R3-171307.

This contribution discuss the skeleton as well as proposed TP for the 38.401. This take the first skeleton in R3-171082 as the base.
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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document describes the overall architecture of the NG-RAN, including internal interfaces and assumptions on the radio, NG, Xn and F1 interfaces.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".


3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Abbreviations
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

4
General principles

	Discussion: compare with 36.401, only changing to the appropriate terminologies (e.g. E-UTRAN -> NG-RAN, EPC -> 5GC).  


Editor Note: This clause shows the general principles guiding the definition of NG-RAN architecture as well as the NG-RAN interfaces.
The general principles guiding the definition of NG-RAN architecture as well as the NG-RAN interfaces are the following:

-
Logical separation of signalling and data transport networks.
-
NG-RAN and 5GC functions are fully separated from transport functions. Addressing scheme used in NG-RAN and 5GC shall not be tied to the addressing schemes of transport functions. The fact that some NG-RAN or 5GC functions reside in the same equipment as some transport functions does not make the transport functions part of the NG-RAN or the 5GC.

-
Mobility for RRC connection is fully controlled by the NG-RAN.

-
When defining the NG-RAN interfaces the following principles were followed: 

· The functional division across the interfaces shall have as few options as possible;

· Interfaces should be based on a logical model of the entity controlled through this interface;
· One physical network element can implement multiple logical nodes.
5
General architecture
Editor Note: This clause shows the general architecture e.g. C-Plane, U-Plane etc.
5.1
General
	Discussion: compare with 36.401, “E-RAB” -> “PDU Session”.


The protocols over Uu and NG interfaces are divided into two structures:

-
User plane protocols
These are the protocols implementing the actual PDU Session service, i.e. carrying user data through the access stratum. 
-
Control plane protocols
These are the protocols for controlling the PDU Sessions and the connection between the UE and the network from different aspects (including requesting the service, controlling different transmission resources, handover etc.). Also a mechanism for transparent transfer of NAS messages is included.
5.2
User plane
	Discussion: compare with 36.401, only changing to the appropriate terminologies (e.g. S1->NG, E-UTRAN -> NG-RAN, EPC -> 5GC).


The PDU Session service is offered from SAP to SAP by the Access Stratum. Figure 5.2-1 shows the protocols on the Uu and NG interfaces that linked together provide this PDU Session service.
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Note 1:
The radio interface protocols are defined in 3GPP TS 38.2xx and TS 38.3xx.

Note 2:
The NG interface protocols are defined in 3GPP TS 38.41x.
Figure 5.2-1: NG and Uu user plane
5.3
Control plane
	Discussion: compare with 36.401, only changing to the appropriate terminologies (e.g. S1->NG, E-UTRAN -> NG-RAN, EPC -> 5GC, ECM->CM, ESM->SM).


Figure 5.3-1 shows the control plane (signalling) protocol stacks on NG and Uu interfaces.
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Note 1:
The radio interface protocols are defined in 3GPP TS 38.2xx and TS 38.3xx.

Note 2:
The protocol is defined in 3GPP TS 38.41x. (Description of NG interface).

Note 3:
CM, SM: This exemplifies a set of NAS control protocols between UE and 5GC. The evolution of the protocol architecture for these protocols is outside the scope of the present document.
Figure 5.3-1: NG and Uu control plane
NOTE:
Both the Radio protocols and the NG protocols contain a mechanism to transparently transfer NAS messages.

6
NG-RAN architecture

6.1
Overview
	Discussion: compare with 36.401, 

· The gNB-CU and gNB-DU architecture is added. Should review if this is ok. 

· The flex configuration (pool area configuration) whether it is same as today LTE or not is FFS.

· The NDS/IP should be inherited and same with existing system but worth to check.

· Other are only changing to the appropriate terminologies (e.g. S1->NG, E-UTRAN -> NG-RAN, EPC -> 5GC, eNB->gNB).


Editor Note: This subclause shows the overview of the NG-RAN architecture.
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Figure 6.1-1 Overall architecture

The NG architecture can be further described as follows:

The NG-RAN consists of a set of gNBs connected to the 5GC through the NG.

An gNB can support FDD mode, TDD mode or dual mode operation.

gNBs can be interconnected through the Xn. 
gNB consists of gNB-CU and gNB-DU and connect through the F1.
NG, Xn and F1 are logical interfaces. 

The NG-RAN is layered into a Radio Network Layer (RNL) and a Transport Network Layer (TNL).

The NG-RAN architecture, i.e. the NG-RAN logical nodes and interfaces between them, is defined as part of the RNL.

For each NG-RAN interface (NG, Xn, F1) the related TNL protocol and the functionality are specified. The TNL provides services for user plane transport, signalling transport.

In NG-Flex configuration, each gNB is connected to all 5GC nodes within a pool area. The pool area is defined in 3GPP TS 23.501 [x]. (FFS)
If security protection for control plane and user plane data on TNL of NG-RAN interfaces has to be supported, NDS/IP (3GPP TS 33.401 [x] shall be applied.
6.2
NG-RAN identifiers

Editor Note: This subclause shows those identifiers that are used in NG-RAN.
	Discussion:
· 36.401 has description of e.g. PLMN ID, UE Identifiers etc. that are duplicated with other specs e.g. 36.300.  Those similar description will probably be also included in 38.300. Here in 38.401 propose to eliminate.  However, description of APID are not in elsewhere, therefore those APID description should stay here.

· gNB-CU UE F1AP ID and gNB-DU UE F1AP ID are added.


6.2.1
Principle of handling Application Protocol Identities

An Application Protocol Identity (AP ID) is allocated when a new UE-associated logical connection is created in either an gNB or an AMF. An AP ID shall uniquely identify a logical connection associated to a UE over the NG interface or Xn interface within a node (gNB or AMF). Upon receipt of a message that has a new AP ID from the sending node, the receiving node shall store the AP ID of the sending node for the duration of the logical connection. The receiving node shall assign the AP ID to be used to identify the logical connection associated to the UE and include it as well as the previously received new AP ID from the sending node, in the first returned message to the sending node. In all subsequent messages to and from sending node, both AP IDs of sending node and receiving node shall be included. 

The definitions of AP IDs as used on NG interface or Xn interface or F1 interface are shown below:

gNB UE NGAP ID:

An gNB UE NGAP ID shall be allocated so as to uniquely identify the UE over the NG interface within an gNB. When an AMF receives an gNB UE NGAP ID it shall store it for the duration of the UE-associated logical NG-connection for this UE. Once known to an AMF this is included in all UE associated NG-AP signalling. 
The gNB UE NGAP ID shall be unique within the gNB logical node.
AMF UE NGAP ID:

An AMF UE NGAP ID shall be allocated so as to uniquely identify the UE over the NG interface within the AMF. When an gNB receives AMF UE NGAP ID it shall store it for the duration of the UE-associated logical NG-connection for this UE. Once known to an gNB this ID is included in all UE associated NG-AP signalling. 
The AMF UE NGAP ID shall be unique within the AMF logical node.
Old gNB UE XnAP ID:

An Old gNB UE XnAP ID shall be allocated so as to uniquely identify the UE over the Xn interface within a source gNB. When a target gNB receives an Old gNB UE XnAP ID it shall store it for the duration of the 
UE-associated logical Xn-connection for this UE. Once known to a target gNB this ID is included in all UE associated Xn-AP signalling. The Old gNB UE XnAP ID shall be unique within the gNB logical node.
New gNB UE XnAP ID: 

A New gNB UE XnAP ID shall be allocated so as to uniquely identify the UE over the Xn interface within a target gNB. When a source gNB receives a New gNB UE XnAP ID it shall store it for the duration of the 
UE-associated logical Xn-connection for this UE. Once known to source gNB this ID is included in all UE associated Xn-AP signalling. The New gNB UE XnAP ID shall be unique within the gNB logical node.
MgNB UE XnAP ID:

A MgNB UE XnAP ID shall be allocated so as to uniquely identify the UE over Xn interface within a MgNB for dual connectivity. When a SgNB receives a MgNB UE XnAP ID it shall store it for the duration of the UE-associated logical Xn-connection for this UE. Once known to a SgNB this ID is included in all UE associated Xn-AP signalling. The MgNB UE XnAP ID shall be unique within the gNB logical node.

SgNB UE XnAP ID:

A SgNB UE XnAP ID shall be allocated so as to uniquely identify the UE over Xn interface within a SgNB for dual connectivity. When a MgNB receives a SgNB UE XnAP ID it shall store it for the duration of the UE-associated logical Xn-connection for this UE. Once known to a MgNB this ID is included in all UE associated Xn-AP signalling. The SgNB UE XnAP ID shall be unique within the gNB logical node.
gNB-CU UE F1AP ID:

A gNB-CU UE F1AP ID shall be allocated so as to uniquely identify the UE over F1 interface within a gNB-CU. When a gNB-DU receives a gNB-CU UE F1AP ID it shall store it for the duration of the UE-associated logical F1-connection for this UE. Once known to a gNB-DU this ID is included in all UE associated F1-AP signalling. The gNB-CU UE F1AP ID shall be unique within the gNB-CU logical node.

gNB-DU UE F1AP ID:

A gNB-DU UE F1AP ID shall be allocated so as to uniquely identify the UE over F1 interface within a gNB-DU. When a gNB-CU receives a gNB-DU UE F1AP ID it shall store it for the duration of the UE-associated logical F1-connection for this UE. Once known to a gNB-CU this ID is included in all UE associated F1-AP signalling. The gNB-DU UE F1AP ID shall be unique within the gNB-DU logical node.
6.3
Transport addresses

	Discussion:
· The transport addresses should not be different from that in 36.401.


Editor Note: This subclause shows those principle of Transport Address that to be used in NG-RAN.
The transport layer address parameter is transported in the radio network application signalling procedures that result in establishment of transport bearer connections.

The transport layer address parameter shall not be interpreted in the radio network application protocols and reveal the addressing format used in the transport layer.

The formats of the transport layer addresses are further described in 3GPP TS 38.414 [x], 3GPP TS 38.424 [x] and 3GPP TS 38.474 [x].
6.4
UE associations in gNB
	Discussion:
· The “UE-associated logical F1-connection” is added. 
· Need to check if “CM-Idle”, “CM-Connected” is appropriate.

· User Plane C-IoT is FFS.


Editor Note: This subclause shows those principle of UE Associations in gNB e.g. gNB UE Association, UE Context etc.

There are several types of UE associations needed in the gNB: the "gNB UE context" used to store all information needed for a UE and the associations between the UE and the logical NG and Xn connections used for NG/Xn-AP UE associated messages. An "gNB UE context" exists for a UE in CM_CONNECTED, and may continue to exist after the UE transitions to CM_IDLE if the UE was enabled to use User Plane CIoT EPS Optimization (see TS 23.xxx [x]). (FFS for User Plane CIoT)
Definitions:

gNB UE context: 
An gNB UE context is a block of information in an gNB associated to one UE. The block of information contains the necessary information required to maintain the NG-RAN services towards the active UE. An gNB UE context is established when the transition to active state for a UE is completed or in target gNB after completion of handover resource allocation during handover preparation, in which case at least UE state information, security information, UE capability information and the identities of the UE-associated logical NG-connection shall be included in the gNB UE context. If the UE is enabled to use User Plane CIoT 5GC Optimization (see TS 23.xxx [x]) the UE-associated logical NG-connection may be kept after the UE transitions to CM_IDLE. (FFS for the User Plane CIoT)
For Dual Connectivity an gNB UE context is also established in the SgNB after completion of SgNB Addition Preparation.
UE-associated logical NG-connection/ UE-associated logical Xn-connection / UE-associated logical F1-connection: 

On the logical NG or Xn or F1 connection, control plane messages (NGAP, XnAP, F1AP) associated with the UE are sent. 
This connection is established during the first NG/XnAP/F1AP message exchange between the NG/Xn/F1 peer nodes. 
The connection is maintained as long as UE associated NG/XnAP/F1AP messages need to be exchanged over NG/Xn/F1. 
The UE-associated logical NG-connection uses the identities AMF UE NGAP ID and gNB UE NGAP ID. 
The UE-associated logical Xn-connection uses the identities Old gNB UE XnAP ID and New gNB UE XnAP ID, or MgNB UE XnAP ID and SgNB UE XnAP ID. 
The UE-associated logical F1-connection uses the identities gNB-CU UE F1AP ID and gNB-DU UE F1AP ID. 
When a node (AMF or gNB) receives a UE associated NG/XnAP/F1AP message the node retrieves the associated UE based on the NG/XnAP/F1AP ID.
UE-associated signalling: 

UE-associated signalling is an exchange of NG/XnAP/F1AP messages associated with one UE over the UE-associated logical NG/Xn/F1-connection.

NOTE:
The UE-associated logical NG-connection may exist before the gNB UE context is setup in gNB. 
The UE-associated logical Xn-connection may exist before the gNB UE context is setup in the target gNB.
The UE-associated logical F1-connection may exist before the gNB UE context is setup in the gNB-DU.
7
NG-RAN functions description
	Discussion:
· Since the list of function and short function description will be described in 38.300, only a line to show that refer to 38.300 is enough.


Editor Note: This subclause shows NG-RAN functions.


The list of functions refer to TS 38.300 [2].


	Discussion:
· So far see less value to describe mobility aspect here, so intend to remove this clause.


8
Synchronization

8.1
gNB Synchronization
	Discussion:
· The network synchronization should be similar with E-UTRAN so the wording is purely copied and pasted from 36.401. 
· MBSFN for MBMS and “home” will at least not to be applied in Rel-15. This is however to put FFS for the moment.
· FFS for the Synchronization for gNB-CU and gNB-DU.


Editor Note: This subclause shows logical synchronization in gNB.
The gNB shall support a logical synchronization port for phase-, time- and/or frequency synchronization.
Logical synchronization port for phase- and time-synchronization shall provide

1)
accuracy that allows to meet the gNB requirements on maximum relative phase difference for all gNBs in synchronized TDD-unicast area and FDD/TDD-multicast MBSFN synchronization area; (FFS whether to remove MBSFN part)
2)
continuous time without leap seconds traceable to common time reference for all gNBs in synchronized TDD-unicast area and FDD/TDD-multicast MBSFN synchronization area; (FFS whether to remove MBSFN part)
A logical synchronization port for phase- and time-synchronization may also be provided for e.g., all gNBs in FDD time domain inter-cell interference coordination synchronization area.

Furthermore common SFN initialization time shall be provided for all gNBs in synchronized TDD-unicast area and FDD/TDD-multicast MBSFN synchronization area. (FFS whether to remove MBSFN part)
Based on this information, the gNB may derive the SFN according to the following formula
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where

time
time adjusted by the common SFN initialization time, in units of 10 ms to match the length of radio frame and accuracy accordingly;

period(SFN)
SFN period.

NOTE:
When gNB is connected via TDM interfaces, these could be used to synchronize frequency the gNB. 
The characteristics of these interfaces are described in 3GPP TS 25.411 [23].
In case gNB is connected via TDM interface, it may be used to synchronize frequency the gNB. The characteristics of the clock in the gNB shall be designed taking into account that the jitter and wander performance requirements on the interface are in accordance with network limits for output wander at traffic interfaces of either ITU-T Rec. G.823 [7], ITU-T Rec. G.824 [8] or network limits for the maximum output jitter and wander at any hierarchical interface of 
ITU-T Rec. G.825 [9], whichever is applicable.
In case gNB is connected via Ethernet interface and the network supports Synchronous Ethernet, the gNB may use this interface to get frequency synchronization. In this case the design of the gNB clock should be done considering the jitter and wander performance requirements on the interface are as specified for output jitter and wander at EEC interfaces of ITU-T Rec. G.8261/Y.1361 [10], defined in clause 9.2.1. Further considerations on Synchronous Ethernet recommendations and architectural aspects are defined in clause 12.2.1 and Annex A of ITU-T Rec. G.8261/Y.1361 [10].

A configurable LTE TDD-offset of start frame shall be supported by all gNBs in synchronized TDD-unicast areas and/or TDD-multicast MBSFN synchronization areas in order to achieve interoperability in coexistence scenarios. 

The logical synchronization port of the HgNB for the time/phase synchronization may be connected to the surrounding NG-RAN cells. However, different surrounding NG-RAN cells may have different SFN initialization times and phase drift.(FFS whether to remove this paragraph for HgNB)
Editor Note: FFS for the synchronization for gNB-CU and gNB-CU.
8.2
gNB and 5G-CN Synchronization

	Discussion:
· This subclause in 36.401 was for the extended Idle Mode DRX which requires loose synchronization between CN and RAN.  FFS for the Extended Idle Mode DRX in NR.


Editor Note: This subclause shows gNB and 5G-CN synchronization.
When paging in extended Idle mode DRX, Hyper SFN synchronization requirements are specified in TS 23.xxx [x2].
(FFS for the Extended Idle Mode DRX in NR.)

9
NG-RAN interfaces
Editor Note: This subclause shows NG-RAN interfaces including general protocol model.
9.1
General protocol model for NG-RAN interfaces

	Discussion:
· The RNL and TNL concept should also apply to NG-RAN, so this should be OK.


Editor Note: This subclause shows general protocol model.
The general protocol model for NG-RAN interfaces is depicted in figure 11.1-1. (FFS)
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Figure 11.1-1: General protocol model for NG-RAN interfaces

9.1.1
Radio Network Layer (RNL) and Transport Network Layer (TNL)
Editor Note: This subclause shows protocol structure consists of RNL and TNL.
The protocol structure consists of two main layers, Radio Network Layer (RNL) and Transport Network Layer (TNL). 
NG-RAN functions are realized in the RNL and the TNL represents standard transport technology that is selected to be used for NG-RAN.

9.1.2
Control plane
	Discussion:
· This general description for Control plane should be ok also for NR.


Editor Note: This subclause shows general description of Application Protocol (AP).
The control plane includes the Application Protocol (AP), i.e. NGAP, XnAP and F1AP and the Signalling Bearer for transporting the AP messages.

The AP is used e.g. for setting up bearers (i.e. PDU Session) in the RNL. The bearer parameters in the AP are not directly tied to the user plane technology, but are rather general bearer parameters.
9.1.3
User plane
	Discussion:
· This general description for user plane should be ok also for NR.


Editor Note: This subclause shows general description of User Plane e.g. characterized by tunnelling protocol in the TNL.
The user plane includes the data bearer(s) for the data stream(s). The data stream(s) is characterized by a tunnelling protocol in the TNL.

9.2
 NG interface
Editor Note: This subclause shows overall NG interface e.g. function description.
9.3
 Xn interface
Editor Note: This subclause shows overall Xn interface e.g. function description.
9.2
 F1 interface
Editor Note: This subclause shows overall Fs interface e.g. function description.
	Discussion:
· Here describe functions related with F1 interface as has been already provided in RAN3#95bis meeting.
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