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Figure 4.2.3-1: 5G System architecture
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Ref: 3GPP TS 23.501 version 15.3.0, 4.2.3 Non-roaming reference architecture
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Figure 4.2.3-1: 5G System architecture

Ref: 3GPP TS 23.501 version 15.3.0, 4.2.3 Non-roaming reference architecture
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Figure 4.2.3-2: Non-Roaming 5G System Architecture in reference point representation
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Ref: 3GPP TS 23.502 version 15.3.0, 4.2.2.2 Registration procedures
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Figure 4.2.2.2.2-1: Registration procedure

Ref: 3GPP TS 23.502 version 15.3.0, 4.2.2.2.2 General Registration
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5. Nsmf_PDUSession_CreateSMContgxt Response

6. PDU Session

7b. SM Policy
Policy Associat]

11. Namf_Communication| N1N2MessageTransfer

12. N2 PDU Spssion Request (NAS msg)
13. AN-specific resource setp (PDU Session Estgblishment Accept)
14. N2 PDU Sssion Request Ack

pink Data

1§. Nsmf_PDUSession| UpdateSMContext Request

16a. N4 Session Modification Hequest

First Downlink Data 16b. N4 Session odificati por

............................ :
[17. Nsmf_PDUSessign_UpdateSMContgxt Responsg

12. Nsmf_PDUSessipn_SMContextStatjisNotify
19. IPv6 Address Cqnfiguration
R e L C SR T
20. Unsubscription /Deregistration
Figure 4.3.2.2.1-1: UE: PDU Session for g and g with local

breakout

Ref: 3GPP TS 23.502 version 15.3.0, 4.3.3.2 UE Requested PDU Session Establishment
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Ref: 3GPP TS 23.501 version 15.3.0, 8.3.1 User Plane Protocol Stack for a PDU Session
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Ref: 3GPP TS 29.281 version 15.3.0, 5 GTP-U header, 5.1 General format
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Application
PDU Layer PDU Layer
Relay T ~<_  Relay _:/_/’:
| = S
GTP-U - GTP-U 1~ GTP-U | GTP-U
5G-AN 5G-AN _|r _____ i T
Protocol Protocol UDP/IP __1 UDP/IP UDP/IP —— UDP/IP
Layers ] Layers e v s e .
12 _._1 L2 2 —— L2
1 il R E
14, — ' L1 L1 (. L1
UE 5G-AN UPF UPF
(PDU Session Anchor)
N3 N9 N6

Legend:
- PDU layer: This layer corresponds to the PDU carried between the UE and the DN over the PDU Session.
When the PDU Session Type is IPv4 or IPv6 or IPv4v6, it corresponds to IPv4 packets or IPv6 packets or
both of them; When the PDU Session Type is Ethernet, it corresponds to Ethernet frames; etc.

- GPRS Tunnelling Protocol for the user plane (GTP-U): This protocol supports multiplexing traffic of
different PDU Sessions (possibly corresponding to different PDU Session Types) by tunnelling user data
over N3 (i.e. between the 5G-AN node and the UPF) and N9 (i.e. between different UPFs of the 5GC) in
the backbone network. GTP shall encapsulate all end user PDUs. It provides encapsulation on a per PDU
Session level. This layer carries also the marking associated with a QoS Flow defined in clause 5.7.

Figure 8.3.1-1: User Plane Protocol Stack

Ref: 3GPP TS 23.501 version 15.3.0, 8.3.1 User Plane Protocol Stack for a PDU Session
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Length (15t Octet)

Length (2™ Octet)

Tunnel Endpoint Identifier (15t Octet)
Tunnel Endpoint Identifier (2" Octet)
Tunnel Endpoint Identifier (3" Octet)
Tunnel Endpoint Identifier (4" Octet)
Sequence Number (15" Octet)™
Sequence Number (2" Octet)" 4)
N-PDU Number?4)
Next Extension Header Type® 4

NO2o©@ONOUAWN=

(*) This bit is a spare bit. It shall be sent as '0". The receiver shall not evaluate this bit.

1) This field shall only be evaluated when indicated by the S flag set to 1.

2) This field shall only be evaluated when indicated by the PN flag set to 1.

3) This field shall only be evaluated when indicated by the E flag set to 1.

4) This field shall be present if and only if any one or more of the S, PN and E flags are set.

Figure 5.1-1: Outline of the GTP-U Header

M5GONIXBEN1—T/37 v ~DEX TIEN-PDU NumberMEDOND C&EEHDFEE A
Sequence Number(dOptional CI M. NIXBETHEON TR ERFIFEAELDIE A,

Ref: 3GPP TS 29.281 version 15.3.0, 5 GTP-U header, 5.1 General format
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[£Z] GTP-UDMessage Type

Table 6.1-1: Messages in GTP-U

SoftBank

Message Type Message Reference GTP-C GTP-U GTP'
value (Decimal)
1 Echo Request X X X
2 Echo Response X X X
3-25 Reserved in 3GPP TS 32.295 [8] and 3GPP TS
29.060 [6]
26 Error Indication X
27-30 Reserved in 3GPP TS 29.060 [6]
31 Supported Extension Headers Notification X X
32-253 Reserved in 3GPP TS 29.060 [6]
254 End Marker X
255 G-PDU X

Ref: 3GPP TS 29.281 version 15.3.0, 6 GTP-U Message Formats
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Next Extension Header Field Value Type of Extension Header
0000 0000 No more extension headers
0000 0001 Reserved - Control Plane only.
0000 0010 Reserved - Control Plane only.
0000 0011 Long PDCP PDU Number.
See NOTE 2.

0010 0000 Service Class Indicator

0100 0000 UDP Port. Provides the UDP
Source Port of the triggering
message.

1000 0001 RAN Container

1000 0010 Long PDCP PDU Number.
See NOTE 3.

1000 0011 Xw RAN Container

1000 0100 NR RAN Container

1000 0101 PDU Session Container. See
NOTE 4.

1100 0000 PDCP PDU Number [4]-[5]. See
NOTE 1.

1100 0001 Reserved - Control Plane only.

1100 0010 Reserved - Control Plane only.

NOTE 1: As an exception to the comprehension rule specified above, for a G-
PDU with a Next Extension Header Field set to the value "1100
0000", the SGW shall consider this corresponding extension header
as 'comprehension not required'.

This value shall be used by a source eNB or gNB complying with this
release of the specification.

This value shall not be used by a source eNB or gNB complying with
this release of the specification. It may be received from a source
eNB complying with an earlier release of the specification, i.e. not

NOTE 2:

NOTE 3:

NOTE 4: For a G-PDU with several Extension Headers, the PDU Session

Container should be the first Extension Header.

Figure 5.2.1-3: Definition of Extension Header Type

NOTE:

SoftBank
Bits
Octets 8 7 6 5 4 3 2 1
1 | 0xn |
2-(4n -1) PDU Session Container

4n Next Extension Header Type (NOTE)

The value of this field is '0' if no other Extension header follows.

Figure 5.2.2.7-1: PDU Session Container Extension Header

Ref: 3GPP TS 29.281 version 15.3.0,
5.2.1 General format of the GTP-U Extension Header
5.2.2.7 PDU Session Container
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Bits a :
O§ Bits o z
A 93
7 6 5 4 3 2 1 0 a2 LG
7 6 5 4 3 2 1 0 % g
PDU Type (=0) — ;
— PDU Type (=1) Spare .
PPP RQl QoS Flow Identifier 1
Spare QoS Flow Identifier 1
PPI Spare Oor1 p
recine 08 Padding 0.3
Figure 8:8:21-1: DL PO SESSIONNFORMATION (DU Type ©) Forms! Figure 5.5.2.2-1: UL PDU SESSION INFORMATION (PDU Type 1) Format

¥ QoSO XARTI(EDL PDU Session InformationdMRAIEEFEINFE T,

Ref: 3GPP TS 38.415 version 15.3.0, 5.5.2 Frame format for the PDU Session user plane protocol
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MEC (Multi-Access Edge Computing) in 5G SoftBank

FROE/NTIVI TP TIEELIFRK - EBFEOE < (CDNZ/ER L T
BB - LIV 1—FT v VI BEE R I 31>

¢ 5GTCIIIVIAVEI—FTrVINIA—XT—IPMIRELTEDIATNTUVS
e ULCL (Uplink Classifier) E[E(EN DUPFHREERIFAL T, FBEIPFRLU L E S
JoCPDUL Y Y 3 VERIRSEDIETIVIEERMEIFRIEETNTULD

F (@ Mobile Backhaul ey UWPF |
=i il

UPF
(L-PSA)

(B RIELR Local DN

71X

C-PSA (Central PSA)
M EC _/ \{ L-PSA (Local PSA)

ULCL (Uplink Classifier)
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sare DSRVOMUP & (F 7 SofBank

GTP- Ué:SRv67é7|‘EE WIS ETENTILVNNY D R—ILA%Z
SRVOTIL—F « VI RIREICT BTZHDF + L 77T DELA

MuP | Sessionf&#k
Controller|

5GC

PARRN

user’s
packet

=] 4mp
_ MUP
- L °Wi\ffﬂpl_>' Pe &« b

Direction | Action Description Direction | Action Description

Uplink End.M.GTP4.D | GTP-U%ZDecapL TSRv6 TEncapd 3 Uplink End.DT4 | SRv6%&Decap L TDNICERET B

Downlink | End.M.GTP4.E | SRV6MSGTP-U/ T v A EBIBRT S Downlink | H.Encaps | GTP-UMIE#H% SIDICIE&IAA TSRVEICENCapd 3
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