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Introduction

The merged TP for TS38.300 v0.4.1 was provided after RAN3#96 meeting. Some updates are provided and need to be reflected based on discussion.

Discussion

 NG RAN or gNB/eNB
In general, NG RAN used in TS38.300 on the places that it applied to both gNB and eNB connects with NGC. 

In last RAN3 NR Adhoc meeting, the following principles were agreed:

In NG-RAN, we use gNB and ng-eNB. And the term “NG-RAN node” is to be used in Stage 3 when describing functionality common to both nodes. The term “gNB” is to be used in Stage 3 when describing functionality specific to NR. The term “ng-eNB”  is to be used in Stage 3 when describing functionality specific to E-UTRA.
According to current TP, there exists the parallel usage. In order to clean up the stage2 TP, we propose to use single description, e.g., we use gNB in TS38.300, while plus text in the Scope section such as “In this specification, procedures and messages specified for the gNB equally apply to the ng-eNB for functionality applicable to the ng-eNB.” 
Proposal1: Use single description in order to clean up stage2 TP, gNB plus text in the Scope section such as “In this specification, procedures and messages specified for the gNB equally apply to the ng-eNB for functionality applicable to the ng-eNB”. 

Roaming and Access Restrictions

According to current TP, this function only applied to gNB, while for eNB connects with NGC shall also be included.

The NGC will send roaming and access restriction infor both to gNB and ng-eNB.

Other functions, e.g., handover, SON shall also cover both gNB and ng-eNB connects with NGC cases.

There are two ways to handle such kind of function application through TS38.300:

Considering only few R15 NR functions are not applied to ng-eNB, e.g., CU-DU split only applied to gNB, whether UE Inactive mode applied to both gNB and ng-eNB is FFS.

If the specified function is only applied to gNB or ng-eNB connects with NGC, it should be stated at the corresponding section, else we only use gNB in the whole section with the understanding that this function will apply to both cases.

Add a new separate Chapter to list the R15 NR functions are applied to ng-eNB connects with NGC.

Proposal2: Adopt Option a) to handle the function description towards gNB or ng-eNB or both. 

Function list hosted by UPF

In last meeting, the following function of UPF was removed for further checking:

Transport level packet marking in the uplink and downlink;
However, according to UPF function description in Section 6.2.3 in TS23.501, transport level packet marking in the uplink and downlink is needed for UPF, for the uplink, UPF needs to perform transport level packet marking towards upper layer node via N6/N9 interface.

This function shall be kept in our stage2 TP in order to align with SA2.

Proposal3: Keep “Transport level packet marking in the uplink and downlink” as function of UPF.

RRC_INACTIVE mode support

The stage2 function TP for RRC_INACTIVE mode has been approved in last meeting, however, it is still absent in NG and Xn interface function description.

In order to complete the functions for NG interface and Xn interface, mobility support for UE shall cover both RRC_CONNECTED and RRC_INACTIVE.

Proposal4: Mobility support for UE shall cover both RRC_CONNECTED and RRC_INACTIVE.

3. Conclusion

It is proposed to agree on the above updates for TS38.300 as below.

------------------------------------------------------------8<-------------------------------------------------------------------------------
4.2
Functional Split

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);

-
Transport level packet marking in the uplink and downlink;
-
Downlink packet buffering and downlink data notification triggering.

---------------------------------------------------------------8<---------------------------------------------------------------------------

9.4
Roaming and Access Restrictions

Editor’s note: the description detail needs further check, e.g., whether more restriction information is needed.
Note: This function is also applied to the ng-eNB connects with NGC.
The roaming and access restriction information for a UE includes information on restrictions to be applied for subsequent mobility action during CM-CONNECTED state. It may be provided by the AMF and also may be updated by the AMF later. 
It includes the forbidden RAT, the forbidden area and the service area restrictions as specified in 23.501. It also includes serving PLMN and may include a list of equivalent PLMNs. 
Upon receiving the roaming and access restriction information for a UE, if applicable, the gNB should use it to determine whether to apply restriction handling for subsequent mobility action, e.g., handover, redirection.

If the roaming and access restriction information is not available for a UE at the gNB, the gNB shall consider that there is no restriction for subsequent mobility actions.
The received roaming and access restriction information should be propagated over Xn by the source gNB during Xn handover. 
---------------------------------------------------------------8<---------------------------------------------------------------------------

4.3.1
NG Interface

4.3.1.1
NG User Plane

The NG user plane interface (NG-U) is defined between the gNB and the UPF. The user plane protocol stack of the NG interface is shown on Figure 4.3.1.1-1. The transport network layer is built on IP transport and GTP-U is used on top of UDP/IP to carry the user plane PDUs between the gNB and the UPF.
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Figure 4.3.1.2-1: NG-U Protocol Stack

NG-U provides non-guaranteed delivery of user plane PDUs between the gNB and the UPF. 

4.3.1.1
NG Control Plane
The NG control plane interface (NG-C) is defined between the gNB and the AMF. The control plane protocol stack of the NG interface is shown on Figure 4.3.1.2-1. The transport network layer is built on IP transport. For the reliable transport of signalling messages, SCTP is added on top of IP. The application layer signalling protocol is referred to as NG-AP (NG Application Protocol). The SCTP layer provides guaranteed delivery of application layer messages. In the transport, IP layer point-to-point transmission is used to deliver the signalling PDUs.
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Figure 4.3.1.2-1: NG-C Protocol Stack
NG-C provides the following functions:

-
Interface management:
the functionality to manage the NG-C interface; 

-
UE context management: the functionality to manage the UE context between gNB and 5GC;

-
UE mobility management: the functionality to manage the UE mobility for RRC_CONNECTED mode and RRC_INACTIVE mode between gNB and 5GC; 

-
Transport of NAS messages: procedures to transfer NAS messages between 5GC and UE;

-
Paging: the functionality to enable 5GC to generate paging messages sent to gNB and to allow gNB to page the UE in RRC_IDLE state;

-
PDU Session Management: the functionality to establish, manage and remove PDU sessions and respective gNB resources that are made of data flows carrying UP traffic;

-
Configuration Transfer: the functionality to transfer the gNB configuration information (e.g. transport layer addresses for establishment of Xn interface) between two gNB nodes via 5GC;

-
Warning Message Transmission: this functionality provides the means to start and overwrite the broadcasting of warning message (FFS).

4.3.2
Xn Interface

The node name in this section is FFS.
4.3.2.1
Xn User Plane

The Xn User plane (Xn-U) interface is defined between two gNBs connecting to 5GC, between gNB and ng-eNB connecting to 5GC and between two ng-eNBs connecting to 5GC. The user plane protocol stack on the Xn interface is shown in Figure 4.3.2.1-1. The transport network layer is built on IP transport and GTP-U is used on top of UDP/IP to carry the user plane PDUs.
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Figure 4.3.2.1-1: Xn-U Protocol Stack

Xn-U provides non-guaranteed delivery of user plane PDUs and supports the following functions:

-
Data forwarding;

-
Flow control.

4.3.2.2
Xn Control Plane

The Xn control plane interface (Xn-C) is defined between two gNBs connecting to 5GC, between gNB and ng-eNB connecting to 5GC and between two ng-eNBs connecting to 5GC. The control plane protocol stack of the Xn interface is shown on Figure 4.3.2.2-1. The transport network layer is built on SCTP on top of IP. The application layer signalling protocol is referred to as Xn-AP (Xn Application Protocol). The SCTP layer provides the guaranteed delivery of application layer messages. In the transport IP layer point-to-point transmission is used to deliver the signalling PDUs.
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Figure 4.3.2.2-1: Xn-C Protocol Stack
The Xn-C interface supports the following functions:

-
Xn interface management and error handling: the functionality to manage the Xn-C interface;

-
Mobility support for UE in RRC_CONNECTED and RRC_INACTIVE: the functionality to manage the UE mobility for RRC_CONNECTED mode and RRC_INACTIVE mode between nodes; 

-
Dual connectivity: the functionality to enable usage of additional resources in a secondary node.
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