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ವ Minimize system



Supported Interfaces



ವ 3GPP TS 23.682



ವ 3GPP TS 32.422 V12.4.0: 3rd



UE will use S11-U or S1-U at any point in time. Support for the SGi based delivery of Non-IP data can also
be used by any UE. That is, it is independent of support for the User Plane CIoT EPS Optimization and the
Control Plane CIoT EPS Optimization.

CIoT EPS Optimizations on Control Plane Node
The CIoT EPS optimization on the control plane node transports user data or SMS messages via MME by
encapsulating the user data in NAS PDUs. Since no data plane setup is required when sending data to MME
via NASmessaging, using CP CIoT optimization results in reducingM

ptiTesneTer=ePTTeeűt
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eDRX Support on the MME

This







2621.44 seconds (43.69 minutes). When eDRX is enabled for a UE, the UE is reachable for paging in specific
Paging Hyperframes (PH), which is a specific set of H-SFN values. The PH computation is a formula that is
function of the eDRX cycle, and a UE specific identifier. This value can be computed at all UEs and MMEs



ವ 3GPP TS 23.401 version 13.5.0, General Packet Radio



ವ The HGU[�F\FOH keyword is used to configure the eDRX cycle length. The F\FOHBOHQJWKBYDOXH is an
integer value from 512 to 262144. It is a multiple of 2 starting from 512 up to 262144 (for example:
512,



For example: HGU[ KVIQ�VWDUW ������������������� XWF

ವ



VKRZ PPH�VHUYLFH IXOO VHUYLFHBQDPH
([WHQGHG '5;�

+�6)1 6WDUW � ������������������� *36 _ 87&
+�6)1 87& 5HIHUHQFH � ��������������
$GMXVWHG WLPH �



ವ The W�����WLPHRXW W����BGXU



ವ T3413-Timeout

ವ Max Paging Attempts

ವ T3415-Timeout

Troubleshooting

The following troubleshooting steps can be used to verify the eDRX configuration:

ವ If eDRX is not enabled





Revision History

ReleaseRevision Details

21.6First introduced.

Feature Description
OnMME and C-SGN, new counters are added to count the number of low power subscribers when RAT type
is E-UTRAN or NB-IoT. The counters will increment by 1 for each subscriber if eDRX or PSM or both are
received in Attach or TAU Request.

The VKRZ PPH�VHUYLFH VWDWLVWLFV command and MME schema are enhanced to su Thenewcountersand

andnewstatistice
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NB-IoT RAT and Attach Without PDN
Connectivity Support

This feature chapter describes theMME support for the CIoT optimizations attach without PDN connectivity
and NB-IoT RAT type.

ವ Feature Summary and Revision History, page 25

ವ Feature Description, page 26

ವ How it Works, page 27

ವ Configuring NB-IoT RAT and Attach Without PDN Connectivity, page 28

ವ Monitoring and Troubleshooting, page 32

Feature Summary and Revision History

Summary Data



ವ &RPPDQG /LQH ,QWHUIDFH 5HIHUHQFH

ವ 6WDWLVWLFV DQG &RXQWHUV 5HIHUHQFH

Related Documentation

Revision History





Attach without PDN Connectivity

ವ The MME supports configuration to enable Attach without PDN connectivity CIoT optimization on per
access-type. The new FLRW�RSWLPLVDWLRQ command under the call control profile configuration mode is
used to enable or disable this function is f fDN fonnectivity fo enable

or

or ohe o

ವ ohisosoo oup ao ohe



ವ





UHPRYH





ವ (N) - NB-IoT

show lte-policy tai-mgmt-db name  db_name

The following new fields are added to the show output to display the configured access type:

ವ Access-Type NB-IoT

The show output displays whether all the TACs configured belong to either WB-EUTRAN or NB-IoT RAT.
It is also possible that some of the configured











DescriptionCounter

The
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Non-IP Data Over SCEF

This chapter describes the transfer of Non-IP data over SCEF using Cellular Internet of Things (CIoT)
technology. This feature





ವ Recovery of subscribers with Control Plane CIoT optimizations on Session Manager restart

ವ Control Plane CIoT Optimizations

Buffering Non-IP Data from SCEF



Interaction between MME and SCEF
The UE indicates in the ESM connection request (for example: in the Attach or PDN Connectivity Request)
that a Non-IPNoN















ವ 3GPP TS 23.682 Architecture enhancements to facilitate







To verify configured values for specified Call Control Profile with CP CIoT Optimization, use the following
command:

VKRZ FDOO�FRQWURO�SURILOH IXOO QDPH profile_name

When CP CIoT Optimization is enabled, the output displayed on executing the above command is as follows:
&,R7 2SWLPLVDWLRQ�

&3�2SWLPLVDWLRQ � (QDEOHG
$FFHVV�7\SH � :%�(875$1

In the above output, the field$FFHVV�7\SH can have other



ವ



Show Commands and/or Outputs



$WWHPSWHG� � 6XFFHVV� �
)DLOXUHV� �

���
���
&RQWURO 3ODQH 8VHU 'DWD 6WDWLVWLFV�

&XPXODWLYH 'DWD 2YHU
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The eNB controlling a UE-associated logical S1 connection initiates the procedure by sending a
UE-CAPABILITY-INFO-INDICATION message
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Power Saving Mode (PSM) in UEs







The following new flags are introduced as part of this feature; these flags are supported in GTPCv2 Indication
IE:

ವ Pending Network Initiated PDN Connection Signaling Indication (PNSI): The source MME supports
sending





ವ The W�����WLPHRXW keyword is used to configure the T3412 Extended timer value. The T3412 extended
timer is an integer ranging from 0 to 35712000 seconds.

ವ The U



show mme-service statistics

The following new parameters are added to this command:

ವ PSM Subscribers:



Troubleshooting
The troubleshooting steps for operator configured and UE requested timers are described in this section.

Operator Configured Timers

The operator can configure the T3324 active and T3412 extended timer using the SVP CLI command. The
procedure below is a step-by-step procedure for troubleshooting.

� The SVP command in the Call Control Profile Configuration modee
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The SGi interface



Data Delivery via SGi Interface

Small



Architecture
The following diagram illustrates the various data paths possible with and without CIoT EPS optimization
for IP and non-IP data.



ವ 6*L LQWHUIDFH� Exists between the P-GW and packet data





small data sent and received over NAS between MME and S-GW. The S11-U interface is introduced
as a part of Control Plane CIoT EPS optimization.



ವ





does not send the S1 Initial Context Setup request to the eNodeB. The eNodeB does not send RRC
re-configuration to the UE as there is no Initial Context Setup at the eNodeB. The MME



However, these procedures are applicable and performed by the MME for this call flow.



6WHS �� The MME sends the S1AP downlink NAS transport message and the NAS activate default bearer
request to the eNodeB.

6WHS �� The eNodeB in turn sends the RRC downlink information transfer message and the NAS activate
default bearer request accept to the UE.

6WHS



message and it brings up S11U tunnel for each SGi PDN through S11Modify Bearer request/response signaling



MO



Configuring Data over NAS, S11-U and SGi Interfaces

Configuring Control Plane CIoT Optimization
The FLRW�RSWLPLVDWLRQ CLI command



Configuring PDN Type in the APN Profile
The SGQ�W\SH CLI command added in the APN Profile Configuration mode specifies



ವ The UHPRYH keyword deletes the existing configuration.

ವ The XO�UDWH XOBUDWHBYDOXH



ವ The V��X�PPH keyword configures the S11-U interface



H[LW
DSQ�SU



ವ CIoT Optimisation

ವ CP-Optimisation

ವ Access-Type

ವ Serving PLMN Rate Control

ವ UL Rate

ವ DL Rate

show apn-profile full name profile_name

The following new fields are added to the output of this command to display the configured PDN











show mme-service session counters imsi imsi_number

The following new fields are added to the output



თRx Drop Packets

თRx Drop Bytes

თTx Drop Packets

თTx Drop Bytes

თCumulative



თAPN Name

თData Over NAS Statistics

თRx Packets

თRx Bytes

თTx Packets

თTx Bytes

თ



თ













Non-IP-PDN-Type-Indicator

This



�
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CIoT EPS Optimizations on Bearer Plane Nodes







Revision History





Monitoring and Troubleshooting

Show Commands and/or Outputs
This section provides information regarding show commands and/or their outputs in support of the eDRX
and PSM Support on Gateways feature.

show subscribers pgw-only full all

The output of this command is
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Revision History

ReleaseRevision Details

21.3The feature is tested and qualified on the ASR 5500



Buffering is done per



Basic Call Setup Scenario (HLCOM)







Packet Dropped on Max Packet Buffer is Reached

� Call is setup with VoLTE and Internet PDN with bearers 5, 6, 7, and 8.

� UE is moved to idle mode and S1U interface is released.

� Downlink data is received for bearer 5 and



D If 6k buffer is available in the extended buffer, buffering expands to 10k.

E If 6k buffer is not available in extended buffer, packets beyond 4k are dropped.



Routing Area Update Without S-GW Change

In the following mentioned call scenarios, S-GW and P-GW are part of SAEGW and the session would be a
co-located session.

ವ If the SGSN has changed, the new

SGSN





ವ If Delete IDFT Request is not received at S-GW, S-GW will clean up the IDFT tunnel after the IDFT
guard timer expiry of 100 seconds.

ವ Please note that S-GW rejects any IDFT



S-GW Schema











C H A P T E R  11







License Requirements
This feature is license controlled. Contact your Cisco account representative for information on how to obtain
a license.



show subscribers all

The following new field is added to the show output to display the new NB-IoT RAT type:

(N) - NB-IoT

' Nಬ is used to represent the Access Technology in the call description. The show output displays the RAT
type of the call as NB-IoT.

show subscribers callid <call_id>

The following new field is added to the show output to display the new NB-IoT RAT type:

(N) - NB-IoT

' Nಬ is used to represent the Access Technology in the call description. The show output displays the RAT
type of the call as NB-IoT.

show subscribers full all

The following new field is added to the show output to display the new NB-IoT RAT type:

NB-IoT

The show output displays the RAT type of the call as NB-IoT.

show subscribers pgw-only all

The following new field is added to the show output to display the new NB-IoT RAT type:

(N) - NB-IoT

' Nಬ is used to represent the Access Technology in the call description. The show output displays the RAT
type of the call as NB-IoT.

show subscribers pgw-only full

The following new field is added to the show output to display the new NB-IoT RAT type:

NB-IoT

The show output displays the RAT type of the call as NB-IoT.

show subscribers pgw-only full all

The following new field is added to the show output to display the new NB-IoT RAT type:

NB-IoT

The show output displays the RAT type of the call as NB-IoT.

show subscribers saegw-only full

The following new field is added

to to

�5�$





The



show session subsystem

The following new field is added in the ಯUser Data Statisticsರ section.
NB-IoT

The show output displays the data packets per RAT type and subscribers count per RA







ವ sessstat-rat-init-nb-iot-gtp%: The total number of initiated NB-IoT PDNs
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Non-IP PDN Support

This chapter describes the









ವ During inter-MME intra-SGW handover scenario, if S-GW detects



We recommend the operator to not configure these interfaces or CLI commands related
to these interfaces for Non-IP PDN connections.

Important

ವ P-GW does not support Local Policy for Non-IP PDN connections in this release.

ವ P-GW does not support other SGi PtP tunneling mechanisms (like PMIPv6/GRE, L2TP, GTP-C/U) to
deliver Non-IP data to AS via SGi.

ವ P-GW does not support APN-AMBR rate limit for non-IP PDN connections.

ವ P-GW does not support shaping oes

essoes

oes

V Sese ng
ವ

PM

M GW



ವ fw-and-nat

ವ gtpp

ವ



DSQ



The following show commands can also be used for verifying the Non-IP PDP-Type and UDP-IP tunnel
configurations for the APN:

ವ VKRZ FRQILJXUDWLRQ DSQ DSQQDPH

ವ VKRZ FRQILJXUDWLRQ

ವ VKRZ FRQILJXUDWLRQ DSQ DSQQDPH YHUERVH

ವ VKRZ FRQILJXUDWLRQ YHUERVH



ವ $FFHVV 7\SH� VJZ�SGQ�W\SH�QRQ�LS _ JWS�SGQ�W\SH�QRQ�LS

ವ 1HWZRUN 7\SH� 1RQ�,3 _ 8'3�,3Y� _ 8'3�,3Y�

Notes:

ವ $FFHVV 7\SH� VJZ�SGQ�W\SH�QRQ�LS is displayed for S-GW sessions, when PDN-type is Non-IP.

ವ $FFHVV 7\SH� JWS�SGQ�W\SH�QRQ�LS N N ed fo S s, wh -type se -IP e= :



show pgw-service statistics all

The output of this



ವ 7RWDO ,3Y� DGGUV DOORFDWHG�

თ/RFDO SRRO DVVLJQPHQW�

� SGi tunneling statistics:

ವ 8'3�,3Y� 7XQQHOV�

ವ $FWLYH�

ವ 6HWXS�

ವ 5HOHDVHG�

ವ 8'3�,3Y� 7XQQHOV�

ವ $FWLYH�

ವ 6HWXS�

ವ 5HOHDVHG�

� Data Statistics



show sgw-service statistics all

The output of this show command displays the following new fields:

� PDNs By PDN-T



�



ವ 5HOHDVHG�

Where:

� Non-IP drop statistics for port



ವ sessstat-non-ip-ipv4addaloc ದ This statistic indicates the total number of times IPv4 address is allocated
for Non-IP
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the "control plane only indicator" in the ESM request will be handled by the control plane CIoT EPS
optimization.

All other PDN connections are handled using Control Plane or User Plane CIoT EPS optimizations. In addition,
the Control Plane CIoT optimization can be used to support PDN connections to an SCEF.

The regular S1-U data transfer is used independently to support PDN connections to P-GW. All the SGi PDN
connections of a UE either use S11-U or S1-U interface at any point in





Following summary table describes the S-GWbehavior whenModify Bearer Request (Intra-MME, no change
inin



Table 2: Summary T





ವ All existing DDN related features continuenu͞ c¬ DN







Configuring Path Failure Related Behavior CLI Command for S11U
The interface S11u has been added to the command SDWK�IDLOXUH



Monitoring and T







თQCI 65

თQCI 66

თQCI 69

თQCI 70

თNon-Std QCI

Changes in S-GW CDR
The following attributes have been added to the S-GW CDR:

ವ
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