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[bookmark: _Toc20217754][bookmark: _Toc27743638][bookmark: _Toc35959209][bookmark: _Toc45202640][bookmark: _Toc45700016][bookmark: _Toc51919752][bookmark: _Toc68250812][bookmark: _Toc155127389]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP TR 21.905 [1].
The term "mobile station" (MS) in the present document is synonymous with the term "user equipment" (UE) as defined in 3GPP TR 21.905 [1].
1x CS fallback capable UE: A UE that uses a CS infrastructure for a voice call and other CS-domain services by falling back to cdma2000® 1x access network if the UE is served by E‑UTRAN when a CS service is requested.
Aggregate maximum bit rate: The maximum bit rate that limits the aggregate bit rate of a set of non-GBR bearers of a UE. Definition derived from 3GPP TS 23.401 [10].
APN based congestion control: Congestion control in session management where the network can reject session management requests from UEs or deactivate PDN connections when the associated APN is congested.
Attached for emergency bearer services: A UE is attached for emergency bearer services if it has only a PDN connection for emergency bearer services established.
Attached for access to RLOS: A UE is attached for access to RLOS if the UE requested access to RLOS during the attach procedure and has a PDN connection for RLOS established after completion of attach procedure.
[bookmark: _Hlk96588863]Current TAI: A TAI of a selected PLMN broadcast in the cell on which the UE is camping. If the cell is a satellite E-UTRA cell broadcasting multiple TAIs of the selected PLMN, the UE NAS layer selects the TAI from these multiple TAIs as specified in clause 5.3.xx.
NOTE 1:	For the purpose of this definition, the selected PLMN can either be the registered PLMN or a PLMN selected according to PLMN selection rules as specified in 3GPP TS 23.122 [5].
Attached for EPS services with CP-CIoT EPS optimization: A UE supporting CIoT EPS optimizations is attached for EPS services, and control plane CIoT EPS optimization along with one or more other CIoT EPS optimizations have been accepted by the network.
Attached for EPS services with User plane CIoT EPS optimization: A UE supporting CIoT EPS optimizations is attached for EPS services, and user plane CIoT EPS optimization along with one or more other CIoT EPS optimizations have been accepted by the network.
Attached for EPS services with CIoT EPS optimization: A UE is attached for EPS services with CP-CIoT EPS optimization or attached for EPS services with user plane CIoT EPS optimization.
Chosen PLMN: The same as selected PLMN as specified in 3GPP TS 23.122 [6].
Control plane CIoT EPS optimization: signalling optimizations to enable efficient transport of user data (IP, non-IP, Ethernet or SMS) over control plane via the MME including optional header compression of IP data.
CS fallback cancellation request: A request received from the MM sublayer to cancel a mobile originating CS fallback.
CS fallback capable UE: A UE that uses a CS infrastructure for a voice call and other CS-domain services by falling back to A/Gb or Iu mode if the UE is served by E‑UTRAN when a CS service is requested.
CSG cell: A cell in which only members of the CSG can get normal service. Depending on local regulation, the CSG cell can provide emergency bearer services also to subscribers who are not member of the CSG. Definition derived from 3GPP TS 23.401 [10].
CSG ID: A CSG ID is a unique identifier within the scope of one PLMN defined in 3GPP TS 23.003 [2] which identifies a Closed Subscriber Group (CSG) in the PLMN associated with a cell or group of cells to which access is restricted to members of the CSG.
CSG selection: A UE supporting CSG selection selects CSG cell either automatically based on the list of allowed CSG identities or manually based on user selection of CSG on indication of list of available CSGs. Definition derived from 3GPP TS 23.122 [6].
NOTE 1:	Void.
Dedicated bearer: An EPS bearer that is associated with uplink packet filters in the UE and downlink packet filters in the PDN GW where the filters only match certain packets. Definition derived from 3GPP TS 23.401 [10].
Default bearer: An EPS bearer that gets established with every new PDN connection. Its context remains established throughout the lifetime of that PDN connection. A default EPS bearer is a non-GBR bearer. Definition derived from 3GPP TS 23.401 [10].
Emergency EPS bearer context: A default EPS bearer context activated with request type "emergency" or "handover of emergency bearer services", or any dedicated EPS bearer context associated to this default EPS bearer context.
EMM context: An EMM context is established in the UE and the MME when an attach procedure is successfully completed.
EMM-CONNECTED mode: A UE is in EMM-CONNECTED mode when a NAS signalling connection between UE and network is established or after indication from the lower layers that the RRC connection has been resumed when the UE was in EMM-IDLE mode with suspend indication. The term EMM-CONNECTED mode used in the present document corresponds to the term ECM-CONNECTED state used in 3GPP TS 23.401 [10].
EMM-IDLE mode: A UE is in EMM-IDLE mode when no NAS signalling connection between UE and network exists or when RRC connection suspend has been indicated by lower layers. The term EMM-IDLE mode used in the present document corresponds to the term ECM-IDLE state used in 3GPP TS 23.401 [10].
EPS security context: In the present specification, EPS security context is used as a synonym for EPS NAS security context specified in 3GPP TS 33.401 [19].
EPS services: Services provided by PS domain. Within the context of this specification, EPS services is used as a synonym for GPRS services in 3GPP TS 24.008 [13].
Evolved packet core network: The successor to the 3GPP Release 7 packet-switched core network, developed by 3GPP within the framework of the 3GPP System Architecture Evolution (SAE).
Evolved packet system: The evolved packet system (EPS) or evolved 3GPP packet-switched domain consists of the evolved packet core network and the evolved universal terrestrial radio access network. Definition derived from 3GPP TS 23.401 [10].
GBR bearer: An EPS bearer that uses dedicated network resources related to a guaranteed bit rate (GBR) value, which are permanently allocated at EPS bearer establishment/modification. Definition derived from 3GPP TS 23.401 [10].
General NAS level mobility management congestion control: The type of congestion control that is applied at a general overload or congestion situation in the network, e.g. lack of processing resources.
Group specific session management congestion control: Type of congestion control at session management level that is applied to reject session management requests from UEs belonging to a particular group when one or more group congestion criteria as specified in 3GPP TS 23.401 [10] are met.
Highest ranked ACDC category: The ACDC category with the lowest value as defined in 3GPP TS 24.105 [35].
Initial NAS message: A NAS message is considered as an initial NAS message, if this NAS message can trigger the establishment of a NAS signalling connection. For instance, the ATTACH REQUEST message is an initial NAS message.
In NB-S1 mode: Indicates this paragraph applies only to a system which operates in NB-S1 mode. For a multi-access system this case applies if the current serving radio access network or the current serving satellite access network provides access to network services via E-UTRA by NB-IoT (see 3GPP TS 36.300 [20], 3GPP TS 36.331 [22], 3GPP TS 36.306 [44]).
In WB-S1 mode: Indicates this paragraph applies only to a system which operates in WB-S1 mode. For a multi-access system this case applies if the system operates in S1 mode, but not in NB-S1 mode. WB-S1 mode also includes satellite access.
In WB-S1/CE mode: Indicates this paragraph applies only when a UE, which is a CE mode B capable UE (see 3GPP TS 36.306 [44]), is operating in CE mode A or B in WB-S1 mode.
IPv4v6 capability: Capability of the IP stack associated with a UE to support a dual stack configuration with both an IPv4 address and an IPv6 address allocated.
Kilobit: 1000 bits.
Last Visited Registered TAI: A TAI which is contained in the TAI list that the UE registered to the network and which identifies the tracking area last visited by the UE. If the cell is a satellite cell broadcasting multiple TAIs, a TAI which is contained in the TAI list that the UE registered to the network and last selected by the UE as the current TAI.
Linked Bearer Identity: This identity indicates to which default bearer the additional bearer resource is linked.
LIPA PDN connection: A PDN connection, for which the default EPS bearer context or default PDP context was activated with an APN authorized to use LIPA. The network authorizes an APN for using LIPA based on the subscription profile (see 3GPP TS 29.272 [16C]) and subsequently the network considers this PDN connection a LIPA PDN connection.
Lower layer failure: A failure reported by the AS to the NAS that cannot be corrected on AS level. When the AS indicates a lower layer failure to NAS, the NAS signalling connection is not available.
Mapped EPS security context: A mapped security context to be used in EPS. Definition derived from 3GPP TS 33.401 [19].
Mapped GUTI: A GUTI which is mapped from a P-TMSI and an RAI allocated previously by an SGSN or a 5G-GUTI previously allocated by an AMF. Mapping rules are defined in 3GPP TS 23.003 [2]. Definition derived from 3GPP TS 23.401 [10].
Megabit: 1,000,000 bits.
Message header: A standard L3 message header as defined in 3GPP TS 24.007 [12].
MME area: An area containing tracking areas served by an MME.
MO MMTEL voice call is started: the MO-MMTEL-voice-started indication was received from upper layers (see 3GPP TS 24.173 [13E]) and after reception of the MO-MMTEL-voice-started indication, the MO-MMTEL-voice-ended indication has not been received.
MO MMTEL video call is started: the MO-MMTEL-video-started indication was received from upper layers (see 3GPP TS 24.173 [13E]) and after reception of the MO-MMTEL-video-started indication, the MO-MMTEL-video-ended indication has not been received.
MT MMTEL voice call is started: the MT-MMTEL-voice-started indication was received from upper layers (see 3GPP TS 24.173 [13E]) and after reception of the MT-MMTEL-voice-started indication, the MT-MMTEL-voice-ended indication has not been received.
MT MMTEL video call is started: the MT-MMTEL-video-started indication was received from upper layers (see 3GPP TS 24.173 [13E]) and after reception of the MT-MMTEL-video-started indication, the MT-MMTEL-video-ended indication has not been received.MO SMSoIP is started: the MO-SMSoIP-attempt-started indication was received from upper layers (see 3GPP TS 24.341 [15D]) and after reception of the MO-SMSoIP-attempt-started indication, the MO-SMSoIP-attempt-ended indication has not been received.
MT SMSoIP is started: the MT-SMSoIP-attempt-started indication was received from upper layers (see 3GPP TS 24.341 [15D]) and after reception of the MT-SMSoIP-attempt-started indication, the MT-SMSoIP-attempt-ended indication has not been received.
MUSIM UE: A UE with multiple valid USIMs, capable of initiating and maintaining simultaneous separate registration states with PLMN(s) using identities and credentials associated with those USIMs and supporting one or more of the NAS signalling connection release, the paging indication for voice services, the reject paging request, the paging restriction and the paging timing collision control.
NAS level mobility management congestion control: Congestion control mechanism in the network in mobility management. "NAS level mobility management congestion control" consists of "subscribed APN based congestion control" and "general NAS level mobility management congestion control".
NAS signalling connection: A peer to peer S1 mode connection between UE and MME. A NAS signalling connection consists of the concatenation of an RRC connection via the "LTE-Uu" interface and an S1AP connection via the S1 interface. Additionally, for the purpose of optimized handover or idle mode mobility from cdma2000® HRPD access to E‑UTRAN (see 3GPP TS 23.402 [11]), the NAS signalling connection can consist of a concatenation of an S101‑AP connection and a signalling tunnel over a cdma2000® HRPD access network.
NOTE 2:	cdma2000® is a registered trademark of the Telecommunications Industry Association (TIA-USA).
NAS signalling connection recovery: A mechanism initiated by the NAS to restore the NAS signalling connection on indication of "RRC connection failure" by the lower layers.
Native GUTI: A GUTI previously allocated by an MME. Definition derived from 3GPP TS 23.401 [10].
Non-access stratum protocols: The protocols between UE and MSC or SGSN that are not terminated in the UTRAN, and the protocols between UE and MME that are not terminated in the E-UTRAN. Definition derived from 3GPP TR 21.905 [1].
Non-emergency EPS bearer context: Any EPS bearer context which is not an emergency EPS bearer context.
Non-EPS services: Services provided by CS domain. Within the context of this specification, non-EPS services is used as a synonym for non-GPRS services in 3GPP TS 24.008 [13]. A UE which camps on E-UTRAN can attach to both EPS services and non-EPS services.
Non-GBR bearer: An EPS bearer that uses network resources that are not related to a guaranteed bit rate (GBR) value. Definition derived from 3GPP TS 23.401 [10].
PDN address: An IP address assigned to the UE by the Packet Data Network Gateway (PDN GW).
PDN connection for emergency bearer services: A PDN connection with an emergency EPS bearer context or with a default PDP context activated with request type "emergency" or "handover of emergency bearer services".
PDN connection for RLOS: A PDN connection for which the default EPS bearer context was activated with request type "RLOS".
Plain NAS message: A NAS message with a header including neither a message authentication code nor a sequence number.
Persistent EPS bearer context: either a non-emergency EPS bearer context representing a GBR bearer with QoS equivalent to QoS of teleservice 11 and where there is a radio bearer associated with that context, or an emergency EPS bearer context where there is a radio bearer associated with that context.
NOTE 3:	An example of a persistent EPS bearer context is a non-emergency EPS bearer context with QCI = 1 where there is a radio bearer associated with that context.
Procedure Transaction Identity: An identity which is dynamically allocated by the UE for the UE requested ESM procedures. The procedure transaction identity is released when the procedure is completed.
RAT-related TMSI: When the UE is camping on an E-UTRAN cell, the RAT-related TMSI is the GUTI; when it is camping on a GERAN or UTRAN cell, the RAT-related TMSI is the P-TMSI.
Registered PLMN: The PLMN on which the UE is registered. The identity of the registered PLMN is provided to the UE within the GUTI.
Relay node: A network element in the E-UTRAN, wirelessly connected to an eNode B and providing relaying function to UEs served by the E-UTRAN. Definition derived from 3GPP TS 23.401 [10].
Removal of eCall only mode restriction: All the limitations as described in 3GPP TS 22.101 [46] for the eCall only mode do not apply any more.
RLOS EPS bearer context: A default RLOS EPS bearer context which was activated with request type "RLOS", or any dedicated EPS bearer context associated to this default EPS bearer context.
The label (S1 mode only) indicates that this clause or paragraph applies only to a system which operates in S1 mode, i.e. with a functional division that is in accordance with the use of an S1 interface between the radio access network and the core network. The S1 mode includes WB-S1 mode and NB-S1 mode. In a multi-access system this case is determined by the current serving radio access network or the current serving satellite access network.
Satellite E-UTRAN RAT type: In case of satellite E-UTRAN access, RAT types are used to distinguish different types of satellite E-UTRAN access, as defined in 3GPP TS 38.413 [31]. In this version of the specification, the defined satellite E-UTRAN RAT types are "WB-E-UTRAN(LEO)", "WB-E-UTRAN(MEO)", " WB-E-UTRAN(GEO)", "NB-IoT(LEO)", "NB-IoT(MEO)", "NB-IoT(GEO)", "LTE-M(LEO)", "LTE-M(MEO)" and "LTE-M(GEO)".
SCEF PDN Connection: A PDN connection established between the UE and the Service Capability Exposure Function (SCEF) for transmitting the UE's non-IP data related to a specific application.
SGi PDN Connection: A PDN connection established between the UE and the Packet Gateway (P-GW) for transmitting the UE's IP, non-IP or Ethernet data related to a specific application.
S101 mode: Applies to a system that operates with a functional division that is in accordance with the use of an S101 interface. For the definition of the S101 reference point, see 3GPP TS 23.402 [11].
SIPTO at the local network PDN connection: A PDN connection, for which the default EPS bearer context or default PDP context was activated with an APN authorized to use SIPTO at the local network and it was activated such that the traffic of the PDN connection will be using an L-GW. The network authorizes an APN for using SIPTO at the local network based on the subscription profile (see 3GPP TS 29.272 [16C]) and subsequently the network considers this PDN connection a SIPTO at the local network PDN connection. SIPTO at the local network PDN connection can be of IP, non-IP or Ethernet PDN type.
SIPTO at the local network PDN connection with a collocated L-GW: A SIPTO at the local network PDN connection which is established to a L-GW function collocated with the (H)(e)NodeB. The core-network entity (i.e. the MME or the SGSN) can be aware of whether the SIPTO at the local network PDN connection with a collocated L-GW is used when the PDN connection is established.
SIPTO at the local network PDN connection with a stand-alone GW: A SIPTO at the local network PDN connection which is established to a stand-alone GW (with collocated L-GW and S-GW). The core-network entity (i.e. the MME or the SGSN) can be aware of whether the SIPTO at the local network PDN connection with a stand-alone GW is used when the PDN connection is established.
"SMS only": A subset of services which includes only Short Message Service. A UE camping on E-UTRAN can attach to both EPS services and "SMS only".
SMS over NAS: refers to SMS in MME or SMS over SGs.
SMS over S102: refers to SMS which uses 1xCS procedures in EPS as defined in 3GPP TS 23.272 [9].
Subscribed APN based congestion control: Congestion control in mobility management where the network can reject attach requests from UEs with a certain APN in the subscription.
TAI list: A list of TAIs that identify the tracking areas that the UE can enter without performing a tracking area updating procedure. The TAIs in a TAI list assigned by an MME to a UE pertain to the same MME area.
Traffic flow aggregate: A temporary aggregate of packet filters that are included in a UE requested bearer resource allocation procedure or a UE requested bearer resource modification procedure and that is inserted into a traffic flow template (TFT) for an EPS bearer context by the network once the UE requested bearer resource allocation procedure or UE requested bearer resource modification procedure is completed.
UE configured for dual priority: A UE which provides dual priority support is configured for NAS signalling low priority and also configured to override the NAS signalling low priority indicator (see 3GPP TS 24.368 [15A], 3GPP TS 31.102 [17]).
UE configured to use AC11 – 15 in selected PLMN: A UE configured with at least one access class in the range 11-15 on the USIM, and the access class is applicable in the selected PLMN according to 3GPP TS 22.011 [1A].
UE's availability for voice calls in the IMS: The indication of this availability or non-availability is provided by the upper layers of the UE as specified in 3GPP TS 24.229 [13D] in the annex relevant to the IP-Connectivity Access Network in use or determined in the NAS layer, as specified in clause 4.3.1. If availability is indicated, the UE uses the IM CN Subsystem and can terminate or originate requests for SIP sessions including an audio component with codecs suited for voice.
UE's usage setting: This is a UE setting that indicates whether the UE has preference for voice services over data services or vice-versa. If a UE has preference for voice services, then the UE's usage setting is "voice centric". If a UE has preference for data services, then the UE's usage setting is "data centric". A UE whose setting is "data centric" may still require access to voice services. A UE whose setting is "voice centric" may still require access to data services. This definition is derived from 3GPP TS 23.221 [8A] and it applies to voice capable UEs. If the UE is capable of both S1 mode and N1 mode, there is a single UE's usage setting which applies to both 5GS and EPS (see 3GPP TS 24.501 [54]).
UE supporting CIoT EPS optimizations: A UE that supports control plane CIoT EPS optimization or user plane CIoT EPS optimization and one or more other CIoT EPS optimizations when the UE is in S1 mode.
UE using EPS services with control plane CIoT EPS optimization: A UE that is attached for EPS services with the control plane CIOT EPS optimization accepted by the network.
UE using EPS services with control plane CIoT EPS optimization with overhead reduction: A UE that is attached for EPS services with the control plane CIOT EPS optimization and the overhead reduction for data transfer using control plane CIoT optimizations accepted by the network.
User plane CIoT EPS optimization: Signalling optimizations to enable efficient transport of user data (IP, non-IP or Ethernet) over the user plane.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.221 [8A] apply:
Restricted local operator services
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.401 [10] apply:
APN rate control status
Cellular IoT (CIoT)
DCN-ID
eCall only mode
NarrowBand-IoT
Dedicated core network
PDN connection
Service Gap Control
UE paging probability information
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.272 [9] apply:
CS fallback
SMS in MME
SMS over SGs
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.682 [11A] apply:
SCEF
For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.008 [13] apply:
A/Gb mode
Access domain selection
Default PDP context
Extended idle-mode DRX cycle
Iu mode
Native P-TMSI
Power saving mode
PS signalling connection
RR connection
TFT
For the purposes of the present document, the following terms and definitions given in 3GPP TS 33.102 [18] apply:
UMTS security context
For the purposes of the present document, the following terms and definitions given in 3GPP TS 33.401 [19] apply:
Current EPS security context
Full native EPS security context
KASME
K'ASME
Mapped security context
Native EPS security context
Non-current EPS security context
Partial native EPS security context
Data via MME
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.122 [6] apply:
Country
Discontinuous Coverage
EHPLMN
HPLMN
Shared Network
Suitable Cell
VPLMN
Limited Service State
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.216 [8] apply:
SRVCC
vSRVCC
For the purposes of the present document, the following terms and definitions given in 3GPP TS 22.011 [1A] apply:
Extended Access Barring
Application specific Congestion control for Data Communication (ACDC)
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.003 [10] apply:
Local Home Network Identifier
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.303 [31] apply:
ProSe direct communication
ProSe direct discovery
ProSe UE-to-Network Relay
For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.161 [36] apply:
Multi-access PDN connection
NBIFOM
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.167 [45] apply:
eCall over IMS
For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.501 [54] apply:
5G-EA
5G-IA
5GMM-CONNECTED mode
5GMM-DEREGISTERED
5GMM-DEREGISTERED-INITIATED
5GMM-IDLE mode
5GMM-NULL
5GMM-REGISTERED
5GMM-REGISTERED-INITIATED
5GMM-SERVICE-REQUEST-INITIATED
Applicable UE radio capability ID for the current UE radio configuration in the selected network
Control plane CIoT 5GS optimization
N1 mode
NB-N1 mode
Native 5G-GUTI
Service-level-AA
UE operating in single-registration mode in a network supporting N26 interface
UE supporting UAS services
User plane CIoT 5GS optimization
For the purposes of the present document, the following terms and definitions given in 3GPP TS 36.413 [23] apply:
User Location Information
For the purposes of the present document, the following terms and its definitions given in 3GPP TS 23.256 [60] apply:
3GPP UAV ID
CAA (Civil Aviation Administration)-Level UAV Identity
Command and Control (C2) Communication
UAV controller (UAV-C)
UAS Services
UAS Service Supplier (USS)
Uncrewed Aerial System (UAS)
USS communication
UUAA
UUAA-SM
Direct C2 communication
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[bookmark: _Toc20217888][bookmark: _Toc27743772][bookmark: _Toc35959343][bookmark: _Toc45202774][bookmark: _Toc45700150][bookmark: _Toc51919886][bookmark: _Toc68250946][bookmark: _Toc162960140]5.3.15	CIoT EPS optimizations
CIoT EPS optimizations provide improved support of small data and SMS transfer. A UE supporting CIoT EPS optimizations can indicate the CIoT network behaviour the UE can support and prefers to use during attach or tracking area updating procedure (see 3GPP TS 23.401 [10]). The UE may indicate the support for control plane CIoT EPS optimization, user plane CIoT EPS optimization, EMM-REGISTERED without PDN connection, S1-U data transfer and , header compression (see clause 9.9.3.34) and control plane CIoT EPS optimization with overhead reduction. Unless specified otherwise, the requirements for control plane CIoT EPS optimization also apply to control plane CIoT EPS optimizations with overhead reduction. The UE may also request to use SMS transfer without combined attach procedure during the attach procedure. Furthermore, the UE may, separately from the indication of support, indicate preference for control plane CIoT EPS optimization or user plane CIoT EPS optimization (see clause 9.9.3.0B). The indication of preference is also considered as the request to use. A UE supporting CIoT 5GS optimizations can also indicate the 5GS CIoT network behaviour the UE can support during attach or tracking area updating procedure. Furthermore, the UE may, separately from the indication of support, indicate preference for control plane CIoT 5GS optimization or user plane CIoT 5GS optimization.
NOTE 1:	The UE supporting control plane CIoT EPS optimization and S1-U data transfer but not user plane CIoT EPS optimization does not indicate preference for user plane CIoT EPS optimization.
The UE can be in NB-S1 mode or WB-S1 mode when requesting the use of CIoT EPS optimizations during an attach or tracking area updating procedure. A UE in NB-S1 mode always indicates support for control plane CIoT EPS optimization. A UE in NB-S1 mode can also request SMS transfer without combined procedure by using the normal attach or tracking area updating procedure (see clause 5.5.1 and 5.5.3).
In NB-S1 mode, the UE, when requesting the use of CIoT EPS optimization, does not:
-	request an attach for emergency bearer services procedure;
-	request an attach procedure for initiating a PDN connection for emergency bearer services with attach type not set to "EPS emergency attach";
-	indicate voice domain preference and UE's usage setting; or
-	request an attach for access to RLOS.
The network does not indicate to the UE support of emergency bearer services when the UE is in NB-S1 mode (see clause 5.5.1.2.4 and 5.5.3.2.4).
The control plane CIoT EPS optimization enables support of efficient transport of user data (IP, non-IP, Ethernet) or SMS messages over control plane via the MME without triggering data radio bearer establishment. The support of control plane CIoT EPS optimization is mandatory for the network in NB-S1 mode and optional in WB-S1 mode. Optional header compression of IP data can be applied to IP PDN type PDN connections that are configured to support header compression. 
The UE supporting control plane CIoT EPS optimization may indicate support for control plane CIoT optimizations with overhead reduction during the attach or tracking area updating procedure. For a UE that supports control plane CIoT optimizations with overhead reduction and for which the network has accepted the use of control plane CIoT optimizations with overhead reduction, the UE and the network may trigger the data transfer using message format for data transfer over control plane with overhead reduction as specified in annex E.
The user plane CIoT EPS optimization enables support for change from EMM-IDLE mode to EMM-CONNECTED mode without the need for using the service request procedure (see clause 5.3.1.3).
If the UE indicates support of EMM-REGISTERED without PDN connection in the attach request, the UE may include an ESM DUMMY MESSAGE instead of a PDN CONNECTIVITY REQUEST message as part of the attach procedure. If the EMM-REGISTERED without PDN connection is supported by the network, the UE and the network can at any time release all the PDN connections and the UE still remains EPS attached.
NOTE 2:	For both the UE and the network, the term "EMM-REGISTERED without PDN connection" is equivalent to the term "EPS attach without PDN connectivity" as specified in 3GPP TS 23.401 [10].
In NB-S1 mode, if the UE indicates "SMS only" during a normal attach or tracking area updating procedure, the MME supporting CIoT EPS optimisations provides SMS so that the UE is not required to perform a combined attach or tracking area updating procedure.
If the UE supports user plane CIoT EPS optimization, it shall also support S1-U data transfer.
If the UE indicates support of one or more CIoT EPS optimizations and the network supports one or more CIoT EPS optimizations and decides to accept the attach or tracking area update request, the network indicates the supported CIoT EPS optimizations to the UE per TAI list when accepting the UE request. Network indication of support is interpreted by the UE as the acceptance to use the respective feature. After completion of the attach or tracking area updating procedure, the UE and the network can then use the accepted CIoT EPS optimizations for the transfer of user data (IP, non-IP, Ethernet and SMS).
The UE supporting control plane CIoT EPS optimization may indicate support for control plane MT-EDT during the attach or tracking area updating procedure. For a UE that supports control plane MT-EDT and for which the network has accepted the use of control plane CIoT EPS optimization, the network may trigger the delivery of downlink data to the UE, when available, using procedures for control plane MT-EDT as specified in 3GPP TS 23.401 [10].
The UE supporting user plane CIoT EPS optimization may indicate support for user plane MT-EDT during the attach or tracking area updating procedure. For a UE that supports user plane MT-EDT and for which the network has accepted the use of user plane CIoT EPS optimization, the network may trigger the delivery of downlink data to the UE, when available, using procedures for user plane MT-EDT as specified in 3GPP TS 23.401 [10].
If the UE and the network support both the control plane CIoT EPS optimization and S1-U data transfer, then when receiving the UE's request for a PDN connection, the MME decides whether the PDN connection should be SCEF PDN connection or SGi PDN connection as specified in 3GPP TS 23.401 [10]:
-	if SCEF PDN connection is to be established for non-IP data type, the MME shall include Control plane only indication for the requested PDN connection;
-	if SGi PDN connection is to be established and existing SGi PDN connections for this UE were established with Control plane only indication, the MME shall include Control plane only indication for the newly requested SGi PDN connection;
-	if SGi PDN connection is to be established and existing SGi PDN connections for this UE were established without Control plane only indication, the MME shall not include Control plane only indication for the newly requested SGi PDN connection; and
-	if SGi PDN connection is to be established and no SGi PDN connection for this UE exists, the MME determine whether to include Control plane only indication for the requested SGi PDN connection based on local policies, the UE's preferred CIoT network behaviour and the supported CIoT network behaviour.
If the network supports user plane CIoT EPS optimization, it shall also support S1-U data transfer.
Broadcast system information may provide information about support of CIoT EPS optimizations (see 3GPP TS 36.331 [22]). At reception of new broadcast system information, the lower layers deliver it to the EMM layer in the UE. The information provided by lower layers is per PLMN and used by the UE to determine whether certain CIoT EPS optimizations are supported in the cell.
The UE shall not attempt to use CIoT EPS optimizations which are indicated as not supported.
In NB-S1 mode, when the UE requests the lower layer to establish a RRC connection and the UE requests the use of EMM-REGISTERED without PDN connection or user plane CIoT EPS optimization, the UE shall pass an indication of the requested CIoT EPS optimizations to the lower layers. If the UE requests the use of S1-U data transfer without user plane CIoT optimization, then the UE shall also pass an indication of user plane CIoT EPS optimization to lower layers.
In WB-S1 mode, when the UE requests the lower layer to establish a RRC connection and the UE requests the use of EMM-REGISTERED without PDN connection, control plane CIoT EPS optimization or user plane CIoT EPS optimization, the UE shall pass an indication of the requested CIoT EPS optimizations to the lower layers.

*** third change ***
[bookmark: _Toc20218002][bookmark: _Toc27743887][bookmark: _Toc35959458][bookmark: _Toc45202891][bookmark: _Toc45700267][bookmark: _Toc51920003][bookmark: _Toc68251063][bookmark: _Toc155127649]5.6.1.1	General
The purpose of the service request procedure is to transfer the EMM mode from EMM-IDLE to EMM-CONNECTED mode. If the UE is not using EPS services with control plane CIoT EPS optimization, this procedure is used to establish the radio and S1 bearers when user data or signalling is to be sent. If the UE is using EPS services with control plane CIoT EPS optimization, this procedure can be used for UE initiated transfer of user data via the control plane. Another purpose of this procedure is to invoke MO/MT CS fallback or 1xCS fallback procedures.
This procedure is used when:
-	the network has downlink signalling pending;
-	the UE has uplink signalling pending;
-	the UE or the network has user data pending and the UE is in EMM-IDLE mode;
-	the UE is in EMM-CONNECTED mode and has a NAS signalling connection only; the UE is using EPS services with control plane CIoT EPS optimization, and it has user data pending which is to be transferred via user plane radio bearers;
-	the UE in EMM-IDLE or EMM-CONNECTED mode has requested to perform mobile originating/terminating CS fallback or 1xCS fallback;
-	the network has downlink cdma2000® signalling pending;
-	the UE has uplink cdma2000® signalling pending;
-	the UE has to request resources for ProSe direct discovery or Prose direct communication;
-	the UE has to request resources for V2X communication over PC5;
-	the UE that is MUSIM UE and in EMM-IDLE mode requests the network to remove the paging restriction; or
-	to indicate to the network that the MUSIM UE requests the release of the NAS signalling connection or reject paging.
The service request procedure is initiated by the UE, however, for the downlink transfer of signalling, cdma2000® signalling or user data in EMM-IDLE mode, the trigger is given by the network by means of the paging procedure (see clause 5.6.2).
The UE shall invoke the service request procedure when:
a)	the UE in EMM-IDLE mode receives a paging request using S-TMSI with CN domain indicator set to "PS" from the network;
NOTE:	As an implementation option, the MUSIM UE is allowed to not respond to paging based on the information available in the paging message, e.g. voice service indication.
b)	the UE, in EMM-IDLE mode, has pending user data to be sent;
c)	the UE, in EMM-IDLE mode, has uplink signalling pending;
d)	the UE in EMM-IDLE or EMM-CONNECTED mode is configured to use CS fallback and has a mobile originating CS fallback request from the upper layer;
e)	the UE in EMM-IDLE mode is configured to use CS fallback and receives a paging request with CN domain indicator set to "CS", or the UE in EMM-CONNECTED mode is configured to use CS fallback and receives a CS SERVICE NOTIFICATION message;
f)	the UE in EMM-IDLE or EMM-CONNECTED mode is configured to use 1xCS fallback and has a mobile originating 1xCS fallback request from the upper layer;
g)	the UE in EMM-CONNECTED mode is configured to use 1xCS fallback and accepts cdma2000® signalling messages containing a 1xCS paging request received over E-UTRAN;
h)	the UE, in EMM-IDLE mode, has uplink cdma2000® signalling pending to be transmitted over E-UTRAN;
i)	the UE, in EMM-IDLE or EMM-CONNECTED mode, is configured to use 1xCS fallback, accepts cdma2000® signalling messages containing a 1xCS paging request received over cdma2000® 1xRTT, and the network supports dual Rx CSFB or provide CS fallback registration parameters (see 3GPP TS 36.331 [22]);
j)	the UE, in EMM-IDLE or EMM-CONNECTED mode, has uplink cdma2000® signalling pending to be transmitted over cdma2000® 1xRTT, and the network supports dual Rx CSFB or provide CS fallback registration parameters (see 3GPP TS 36.331 [22]);
k)	the UE performs an inter-system change from S101 mode to S1 mode and has user data pending;
l)	the UE in EMM-IDLE mode has to request resources for ProSe direct discovery or Prose direct communication (see 3GPP TS 36.331 [22]);
m)	the UE, in EMM-CONNECTED mode and has a NAS signalling connection only, is using EPS services with control plane CIoT EPS optimization and has pending user data to be sent via user plane radio bearers;
n)	the UE in EMM-IDLE mode has to request resources for V2X communication over PC5 (see 3GPP TS 23.285 [47]);
o)	the network supports the paging restriction and the UE that is MUSIM UE and in EMM-IDLE mode is requesting the network to remove the paging restriction;
p)	the network supports the NAS signalling connection release and the MUSIM UE in EMM-CONNECTED mode requests the network to release the NAS signalling connection and, if the network supports the paging restriction, optionally includes paging restriction; or
q)	the network supports the reject paging request and the MUSIM UE, in EMM-IDLE mode when responding to paging rejects the paging request from the network, requests the network to release the NAS signalling connection and, if the network supports the paging restriction, optionally includes paging restriction.
If one of the above criteria to invoke the service request procedure is fulfilled, then the service request procedure may only be initiated by the UE when the following conditions are fulfilled:
-	its EPS update status is EU1 UPDATED, and the current TAI of the current serving cell is included in the TAI list; and
-	no EMM specific procedure is ongoing.
The MUSIM UE shall not initiate service request procedure for requesting the network to release the NAS signalling connection if the UE is attached for emergency bearer services or if the UE has a PDN connection for emergency bearer services established. To enable the emergency call back, the UE shall not initiate service request procedure for requesting the network to release the NAS signalling connection for a UE implementation-specific duration of time after the completion of the emergency bearer services.


NOTE 1:	AS indications (indications from lower layers) are results of procedures triggered by MME in service request procedure. Triggered procedures could be e.g. RRC connection reconfiguration procedure (see 3GPP TS 36.331 [22]) and inter system PS handover to GERAN or UTRAN procedure as a result of CSFB procedure (see 3GPP TS 23.272 [9]).
NOTE 2:	For 1xCS fallback, the UE sends the EXTENDED SERVICE REQUEST message and starts timer T3417. The procedure is considered completed upon receiving indication of system change from AS.

Figure 5.6.1.1.1: Service request procedure (part 1)


NOTE 1:	Security protected NAS message: this could be e.g. a SECURITY MODE COMMAND, SERVICE ACCEPT, or ESM DATA TRANSPORT message.
NOTE 2:	AS indications (indications from lower layers) are results of procedures triggered by MME in service request procedure. Triggered procedures could be e.g. an RRC connection release procedure or RRC connection reconfiguration procedure (see 3GPP TS 36.331 [22]).

Figure 5.6.1.1.2: Service request procedure (part 2)


NOTE 1:	Security protected NAS message: this could be e.g. a SECURITY MODE COMMAND, SERVICE ACCEPT, or ESM DATA TRANSPORT message.
NOTE 2:	AS indications (indications from lower layers) are results of procedures triggered by MME in service request procedure. Triggered procedures could be e.g. an RRC connection release procedure or RRC connection reconfiguration procedure (see 3GPP TS 36.331 [22]).

Figure 5.6.1.1.3: Service request procedure (part 3)
A service request attempt counter is used to limit the number of service request attempts and no response from the network. The service request attempt counter shall be incremented as specified in clause 5.6.1.6.
The service request attempt counter shall be reset when:
-	a normal or periodic tracking area updating or a combined tracking area updating procedure is successfully completed;
-	a service request procedure in order to obtain packet services is successfully completed;
-	a service request procedure is rejected as specified in clause 5.6.1.5 or clause 5.3.7b; or
-	the UE moves to EMM-DEREGISTERED state.

*** fourth change ***

[bookmark: _Toc20218005][bookmark: _Toc27743890][bookmark: _Toc35959461][bookmark: _Toc45202894][bookmark: _Toc45700270][bookmark: _Toc51920006][bookmark: _Toc68251066][bookmark: _Toc155127652]5.6.1.2.3	UE is using EPS services with control plane CIoT EPS optimization with overhead reduction
For case b in clause 5.6.1.1, if the UE has pending IP, non-IP or Ethernet user data that is to be sent via the control plane radio bearers, the the UE shall include the user data in the data payload of the message for transferring data over control plane with overhead reduction (see annex E), send the message, start T3417 and enter the state EMM-SERVICE-REQUEST-INITIATED.

*** fifth change ***

[bookmark: _Toc20218177][bookmark: _Toc27744062][bookmark: _Toc35959634][bookmark: _Toc45203067][bookmark: _Toc45700443][bookmark: _Toc51920179][bookmark: _Toc68251239][bookmark: _Toc162960437]6.6.4	Transport of user data via the control plane procedure
[bookmark: _Toc20218178][bookmark: _Toc27744063][bookmark: _Toc35959635][bookmark: _Toc45203068][bookmark: _Toc45700444][bookmark: _Toc51920180][bookmark: _Toc68251240][bookmark: _Toc162960438]6.6.4.1	General
The purpose of the transport of user data via the control plane procedure is to transfer user data via the control plane in an encapsulated form between the UE and the MME.
The procedure may be initiated by the UE or the network when the UE is in EMM-CONNECTED mode.
The procedure may also be initiated by the UE in EMM-IDLE mode by including the ESM DATA TRANSPORT message in a CONTROL PLANE SERVICE REQUEST message. or by including the data payload in the message for data transfer over control plane with overhead reduction (see annex E).  
[bookmark: _Toc20218179][bookmark: _Toc27744064][bookmark: _Toc35959636][bookmark: _Toc45203069][bookmark: _Toc45700445][bookmark: _Toc51920181][bookmark: _Toc68251241][bookmark: _Toc162960439]6.6.4.2	UE initiated transport of user data via the control plane for UE not using EPS services with control plane CIoT optimizations with overhead reduction 
Upon receipt of a request to transfer user data via the control plane, if the UE is in EMM-CONNECTED mode, the UE initiates the procedure by sending the ESM DATA TRANSPORT message including the user data to be sent in the User data container IE (see example in figure 6.6.4.2.1). The length of the value part of the User data container IE should not exceed the link MTU size for the respective type of user data (IPv4, IPv6 or Non-IP). If the user data in the value part of the User data container IE is an Ethernet frame, then the length of the Ethernet frame payload should not exceed the Ethernet frame payload MTU size.
NOTE:	The recommended maximum size for link MTU is 1358 octets to prevent fragmentation in the backbone network (see 3GPP TS 23.060 [74]). Depending on the network configuration, setting link MTU size to a value larger than 1358 octets could lead to inefficient core network implementation due to fragmentation.
If the UE is in EMM-IDLE mode, the UE initiates the procedure by sending the ESM DATA TRANSPORT message included in a CONTROL PLANE SERVICE REQUEST message.
Based on information provided by the upper layers, the UE may include a Release assistance indication IE in the ESM DATA TRANSPORT message to inform the network that
1)	subsequent to the current uplink data transmission no further uplink or downlink data transmission (e.g. an acknowledgement or response) is expected; i.e. the upper layers indicated that data exchanges have completed with the current UL data transfer; or
2)	subsequent to the current uplink data transmission only a single downlink data transmission and no further uplink data transmission is expected; i.e. the upper layers indicated that data exchanges will have completed with the next downlink data transmission.
When receiving the ESM DATA TRANSPORT message, the MME shall identify the PDN connection to the SCEF or to the PDN GW, based on the EPS bearer identity included in message, and forward the contents of the User data container IE accordingly. If the ESM DATA TRANSPORT message includes a Release assistance indication IE, then ESM layer indicates to the EMM layer to initiate release of the NAS signalling connection,
1)	if the release assistance indication indicates that no further uplink and no further downlink data transmission subsequent to the uplink data transmission is expected; or
2)	upon subsequent delivery of the next received downlink data transmission to the UE if the release assistance indication indicates that only a single downlink data transmission and no further uplink data transmission subsequent to the uplink data transmission is expected.


[bookmark: _CRFigure6_6_4_2_1]Figure 6.6.4.2.1: UE initiated transport of user data via the control plane procedure
[bookmark: _Toc20218180][bookmark: _Toc27744065][bookmark: _Toc35959637][bookmark: _Toc45203070][bookmark: _Toc45700446][bookmark: _Toc51920182][bookmark: _Toc68251242][bookmark: _Toc162960440]6.6.4.2a	UE initiated transport of user data via the control plane for UE using EPS services with control plane CIoT optimizations with overhead reduction
Upon receipt of a request to transfer user data via the control plane, the UE initiates the procedure by sending the message for data transfer using control plane with overhead reduction (see annex E). The length of the data payload should not exceed the link MTU size for the respective type of user data (IPv4, IPv6 or Non-IP). If the user data in the payload is an Ethernet frame, then the length of the Ethernet frame payload should not exceed the Ethernet frame payload MTU size.
NOTE:	The recommended maximum size for link MTU is 1358 octets to prevent fragmentation in the backbone network (see 3GPP TS 23.060 [74]). Depending on the network configuration, setting link MTU size to a value larger than 1358 octets could lead to inefficient core network implementation due to fragmentation.
The UE shall include a Downlink data expected (DDX) IE in the message and set it in the same way as the Release assistance indication IE in subclause 6.6.4.2.
When receiving the message for data transfer using control plane with overhead reduction, the MME shall identify the PDN connection to the SCEF or to the PDN GW, based on the EPS bearer identity included in message, and forward the data payload accordingly. The ESM layer may indicate to the EMM layer to initiate release of the NAS signalling connection:
1)	immediately, if the Downlik data expected IE indicates that no further uplink and no further downlink data transmission subsequent to the uplink data transmission is expected; or
2)	upon subsequent delivery of the next received downlink data transmission to the UE if the Downlik data expected IE indicates that only a single downlink data transmission and no further uplink data transmission subsequent to the uplink data transmission is expected.


Figure 6.6.4.2a.1: UE initiated transport of user data via the control plane procedure with overhead reduction

6.6.4.3	Network initiated transport of user data via the control plane for UE not using EPS services with control plane CIoT optimizations with overhead reduction
The network initiates the procedure by sending the ESM DATA TRANSPORT message (see example in figure 6.6.4.3.1). Upon receiving the ESM DATA TRANSPORT message, the UE shall:
-	forward the contents of the User data container IE to the upper layers.


[bookmark: _CRFigure6_6_4_3_1]Figure 6.6.4.3.1: Network initiated transport of user data via the control plane procedure
6.6.4.3a	Network initiated transport of user data via the control plane for UE using EPS services for control plane CIoT optimizations with overhead reduction
The network initiates the procedure by sending the message for data transfer using control plane with overhead reduciton (see annex E). Upon receiving the message, the UE shall forward the data payload to the upper layers.


Figure 6.6.4.3a.1: Network initiated transport of user data over control plane with overhead reduction

*** sixth change ***

[bookmark: _Toc20218639][bookmark: _Toc27744527][bookmark: _Toc35960101][bookmark: _Toc45203539][bookmark: _Toc45700915][bookmark: _Toc51920651][bookmark: _Toc68251711][bookmark: _Toc162960944][bookmark: _Hlk162988229]9.9.3.34	UE network capability
The purpose of the UE network capability information element is to provide the network with information concerning aspects of the UE related to EPS or interworking with GPRS and 5GS. The contents might affect the manner in which the network handles the operation of the UE. The UE network capability information indicates general UE characteristics and it shall therefore, except for fields explicitly indicated, be independent of the frequency band of the channel it is sent on.
The UE network capability information element is coded as shown in figure 9.9.3.34.1 and table 9.9.3.34.1.
The UE network capability is a type 4 information element with a minimum length of 4 octets and a maximum length of 15 octets.
NOTE:	The requirements for the support of UMTS security algorithms in the UE are specified in 3GPP TS 33.102 [18], and the requirements for the support of EPS security algorithms in 3GPP TS 33.401 [19].
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	UE network capability IEI
	octet 1

	Length of UE network capability contents
	octet 2

	
EEA0
	128-
EEA1
	128-
EEA2
	128-
EEA3
	
EEA4
	
EEA5
	
EEA6
	
EEA7
	
octet 3

	
EIA0
	128-
EIA1
	128-
EIA2
	128-
EIA3
	
EIA4
	
EIA5
	
EIA6
	
EPS-UPIP
	
octet 4

	
UEA0
	
UEA1
	
UEA2
	
UEA3
	
UEA4
	
UEA5
	
UEA6
	
UEA7
	
octet 5*

	
UCS2
	
UIA1
	
UIA2
	
UIA3
	
UIA4
	
UIA5
	
UIA6
	
UIA7
	
octet 6*

	ProSe-dd
	
ProSe
	H.245-ASH
	ACC-CSFB
	
LPP
	
LCS
	1xSR
VCC
	
NF
	
octet 7*

	
ePCO
	HC-CP CIoT
	ERw/oPDN
	S1-U data
	UP CIoT
	CP CIoT
	Prose-relay
	ProSe-dc
	
octet 8*

	15 bearers
	SGC
	N1mode
	
DCNR
	CP backoff
	RestrictEC
	V2X PC5
	multipleDRB
	
octet 9*

	RPR
	PIV
	NCR
	V2X NR-PC5
	UP-MT-EDT
	CP-MT-EDT
	WUSA
	RACS
	
octet 10*

	0
Spare
	0
Spare
	0
Spare
	0
Spare
	0OHR-CP CIoT
Spare
	EDC
	PTCC
	PR
	
octet 11*

	0
	0
	0
	0
	0
	0
	0
	0
	
octet 12* -15*

	Spare
	



[bookmark: _CRFigure9_9_3_34_1]Figure 9.9.3.34.1: UE network capability information element
[bookmark: _CRTable9_9_3_34_1]Table 9.9.3.34.1: UE network capability information element
	EPS encryption algorithms supported (octet 3)

	[bookmark: MCCQCTEMPBM_00000238]

	EPS encryption algorithm EEA0 supported (octet 3, bit 8)

	0
	
	
	
	EPS encryption algorithm EEA0 not supported

	1
	
	
	
	EPS encryption algorithm EEA0 supported

	[bookmark: MCCQCTEMPBM_00000239]

	EPS encryption algorithm 128-EEA1 supported (octet 3, bit 7)

	0
	
	
	
	EPS encryption algorithm 128-EEA1 not supported

	1
	
	
	
	EPS encryption algorithm 128-EEA1 supported

	[bookmark: MCCQCTEMPBM_00000240]

	EPS encryption algorithm 128-EEA2 supported (octet 3, bit 6)

	0
	
	
	
	EPS encryption algorithm 128-EEA2 not supported

	1
	
	
	
	EPS encryption algorithm 128-EEA2 supported

	[bookmark: MCCQCTEMPBM_00000241]

	EPS encryption algorithm 128-EEA3 supported (octet 3, bit 5)

	0
	
	
	
	EPS encryption algorithm 128-EEA3 not supported

	1
	
	
	
	EPS encryption algorithm 128-EEA3 supported

	[bookmark: MCCQCTEMPBM_00000242]

	EPS encryption algorithm EEA4 supported (octet 3, bit 4)

	0
	
	
	
	EPS encryption algorithm EEA4 not supported

	1
	
	
	
	EPS encryption algorithm EEA4 supported

	[bookmark: MCCQCTEMPBM_00000243]

	EPS encryption algorithm EEA5 supported (octet 3, bit 3)

	0
	
	
	
	EPS encryption algorithm EEA5 not supported

	1
	
	
	
	EPS encryption algorithm EEA5 supported

	[bookmark: MCCQCTEMPBM_00000244]

	EPS encryption algorithm EEA6 supported (octet 3, bit 2)

	0
	
	
	
	EPS encryption algorithm EEA6 not supported

	1
	
	
	
	EPS encryption algorithm EEA6 supported

	[bookmark: MCCQCTEMPBM_00000245]

	EPS encryption algorithm EEA7 supported (octet 3, bit 1)

	0
	
	
	
	EPS encryption algorithm EEA7 not supported

	1
	
	
	
	EPS encryption algorithm EEA7 supported

	[bookmark: MCCQCTEMPBM_00000246]

	EPS integrity algorithms supported (octet 4)

	[bookmark: MCCQCTEMPBM_00000247]

	EPS integrity algorithm EIA0 supported (octet 4, bit 8)

	0
	
	
	
	EPS integrity algorithm EIA0 not supported

	1
	
	
	
	EPS integrity algorithm EIA0 supported

	[bookmark: MCCQCTEMPBM_00000248]

	EPS integrity algorithm 128-EIA1 supported (octet 4, bit 7)

	0
	
	
	
	EPS integrity algorithm 128-EIA1 not supported

	1
	
	
	
	EPS integrity algorithm 128-EIA1 supported

	[bookmark: MCCQCTEMPBM_00000249]

	EPS integrity algorithm 128-EIA2 supported (octet 4, bit 6)

	0
	
	
	
	EPS integrity algorithm 128-EIA2 not supported

	1
	
	
	
	EPS integrity algorithm 128-EIA2 supported

	[bookmark: MCCQCTEMPBM_00000250]

	EPS integrity algorithm 128-EIA3 supported (octet 4, bit 5)

	0
	
	
	
	EPS integrity algorithm 128-EIA3 not supported

	1
	
	
	
	EPS integrity algorithm 128-EIA3 supported

	[bookmark: MCCQCTEMPBM_00000251]

	EPS integrity algorithm EIA4 supported (octet 4, bit 4)

	0
	
	
	
	EPS integrity algorithm EIA4 not supported

	1
	
	
	
	EPS integrity algorithm EIA4 supported

	[bookmark: MCCQCTEMPBM_00000252]

	EPS integrity algorithm EIA5 supported (octet 4, bit 3)

	0
	
	
	
	EPS integrity algorithm EIA5 not supported

	1
	
	
	
	EPS integrity algorithm EIA5 supported

	[bookmark: MCCQCTEMPBM_00000253]

	EPS integrity algorithm EIA6 supported (octet 4, bit 2)

	0
	
	
	
	EPS integrity algorithm EIA6 not supported

	1
	
	
	
	EPS integrity algorithm EIA6 supported

	[bookmark: MCCQCTEMPBM_00000254]

	EPS-UPIP supported (octet 4, bit 1)

	0
	
	
	
	EPS-UPIP not supported

	1
	
	
	
	EPS-UPIP supported

	[bookmark: MCCQCTEMPBM_00000255]

	UMTS encryption algorithms supported (octet 5)

	[bookmark: MCCQCTEMPBM_00000256]

	UMTS encryption algorithm UEA0 supported (octet 5, bit 8)

	0
	
	
	
	UMTS encryption algorithm UEA0 not supported

	1
	
	
	
	UMTS encryption algorithm UEA0 supported

	[bookmark: MCCQCTEMPBM_00000257]

	UMTS encryption algorithm UEA1 supported (octet 5, bit 7)

	0
	
	
	
	UMTS encryption algorithm UEA1 not supported

	1
	
	
	
	UMTS encryption algorithm UEA1 supported

	[bookmark: MCCQCTEMPBM_00000258]

	UMTS encryption algorithm UEA2 supported (octet 5, bit 6)

	0
	
	
	
	UMTS encryption algorithm UEA2 not supported

	1
	
	
	
	UMTS encryption algorithm UEA2 supported

	[bookmark: MCCQCTEMPBM_00000259]

	UMTS encryption algorithm UEA3 supported (octet 5, bit 5)

	0
	
	
	
	UMTS encryption algorithm UEA3 not supported

	1
	
	
	
	UMTS encryption algorithm UEA3 supported

	[bookmark: MCCQCTEMPBM_00000260]

	UMTS encryption algorithm UEA4 supported (octet 5, bit 4)

	0
	
	
	
	UMTS encryption algorithm UEA4 not supported

	1
	
	
	
	UMTS encryption algorithm UEA4 supported

	[bookmark: MCCQCTEMPBM_00000261]

	UMTS encryption algorithm UEA5 supported (octet 5, bit 3)

	0
	
	
	
	UMTS encryption algorithm UEA5 not supported

	1
	
	
	
	UMTS encryption algorithm UEA5 supported

	[bookmark: MCCQCTEMPBM_00000262]

	UMTS encryption algorithm UEA6 supported (octet 5, bit 2)

	0
	
	
	
	UMTS encryption algorithm UEA6 not supported

	1
	
	
	
	UMTS encryption algorithm UEA6 supported

	[bookmark: MCCQCTEMPBM_00000263]

	UMTS encryption algorithm UEA7 supported (octet 5, bit 1)

	0
	
	
	
	UMTS encryption algorithm UEA7 not supported

	1
	
	
	
	UMTS encryption algorithm UEA7 supported

	[bookmark: MCCQCTEMPBM_00000264]

	UCS2 support (UCS2) (octet 6, bit 8)

	This information field indicates the likely treatment of UCS2 encoded character strings by the UE.

	[bookmark: MCCQCTEMPBM_00000265]

	0
	
	
	
	The UE has a preference for the default alphabet (defined in 

	
	
	
	
	3GPP TS 23.038 [3]) over UCS2 (see ISO/IEC 10646 [29]).

	1
	
	
	
	The UE has no preference between the use of the default alphabet and 

	
	
	
	
	the use of UCS2.

	[bookmark: MCCQCTEMPBM_00000266]

	UMTS integrity algorithms supported (octet 6)

	[bookmark: MCCQCTEMPBM_00000267]

	UMTS integrity algorithm UIA1 supported (octet 6, bit 7)

	0
	
	
	
	UMTS integrity algorithm UIA1 not supported

	1
	
	
	
	UMTS integrity algorithm UIA1 supported

	[bookmark: MCCQCTEMPBM_00000268]

	UMTS integrity algorithm UIA2 supported (octet 6, bit 6)

	0
	
	
	
	UMTS integrity algorithm UIA2 not supported

	1
	
	
	
	UMTS integrity algorithm UIA2 supported

	[bookmark: MCCQCTEMPBM_00000269]

	UMTS integrity algorithm UIA3 supported (octet 6, bit 5)

	0
	
	
	
	UMTS integrity algorithm UIA3 not supported

	1
	
	
	
	UMTS integrity algorithm UIA3 supported

	[bookmark: MCCQCTEMPBM_00000270]

	UMTS integrity algorithm UIA4 supported (octet 6, bit 4)

	0
	
	
	
	UMTS integrity algorithm UIA4 not supported

	1
	
	
	
	UMTS integrity algorithm UIA4 supported

	[bookmark: MCCQCTEMPBM_00000271]

	UMTS integrity algorithm UIA5 supported (octet 6, bit 3)

	0
	
	
	
	UMTS integrity algorithm UIA5 not supported

	1
	
	
	
	UMTS integrity algorithm UIA5 supported

	[bookmark: MCCQCTEMPBM_00000272]

	UMTS integrity algorithm UIA6 supported (octet 6, bit 2)

	0
	
	
	
	UMTS integrity algorithm UIA6 not supported

	1
	
	
	
	UMTS integrity algorithm UIA6 supported

	[bookmark: MCCQCTEMPBM_00000273]

	UMTS integrity algorithm UIA7 supported (octet 6, bit 1)

	0
	
	
	
	UMTS integrity algorithm UIA7 not supported

	1
	
	
	
	UMTS integrity algorithm UIA7 supported

	[bookmark: MCCQCTEMPBM_00000274]

	NF capability (octet 7, bit 1)

	0
	
	
	
	notification procedure not supported

	1
	
	
	
	notification procedure supported

	[bookmark: MCCQCTEMPBM_00000275]

	1xSRVCC capability (octet 7, bit 2)

	0
	
	
	
	SRVCC from E-UTRAN to cdma2000® 1x CS not supported

	1
	
	
	
	SRVCC from E-UTRAN to cdma2000® 1x CS supported

	
	
	
	
	(see 3GPP TS 23.216 [8])

	[bookmark: MCCQCTEMPBM_00000276]

	Location services (LCS) notification mechanisms capability (octet 7, bit 3)

	0
	
	
	
	LCS notification mechanisms not supported 

	1
	
	
	
	LCS notification mechanisms supported (see 3GPP TS 24.171 [13C])

	[bookmark: MCCQCTEMPBM_00000277]

	LTE Positioning Protocol (LPP) capability (octet 7, bit 4)

	0
	
	
	
	LPP not supported

	1
	
	
	
	LPP supported (see 3GPP TS 36.355 [22A])

	
Access class control for CSFB (ACC-CSFB) capability (octet 7, bit 5)

	0
	
	
	
	eNodeB-based access class control for CSFB not supported

	1
	
	
	
	eNodeB-based access class control for CSFB supported
(see 3GPP TS 22.011 [1A]) 

	
H.245 After SRVCC Handover capability (H.245-ASH) (octet 7, bit 6)
This bit indicates the capability for H.245 with support and use of pre-defined codecs, and if needed, H.245 codec negotiation after SRVCC handover.

	0
	
	
	
	H.245 after SRVCC handover capability not supported

	1
	
	
	
	H.245 after SRVCC handover capability supported
(see 3GPP TS 23.216 [8])

	
ProSe (octet 7, bit 7)
This bit indicates the capability for ProSe.

	0
	
	
	
	ProSe not supported

	1
	
	
	
	ProSe supported

	
ProSe direct discovery (ProSe-dd) (octet 7, bit 8)
This bit indicates the capability for ProSe direct discovery.

	0
	
	
	
	ProSe direct discovery not supported

	1
	
	
	
	ProSe direct discovery supported

	
ProSe direct communication (ProSe-dc) (octet 8, bit 1)
This bit indicates the capability for ProSe direct communication.

	0
	
	
	
	ProSe direct communication not supported

	1
	
	
	
	ProSe direct communication supported

	
ProSe UE-to-network-relay (ProSe-relay) (octet 8, bit 2)
This bit indicates the capability to act as a ProSe UE-to-network relay

	0
	
	
	
	Acting as a ProSe UE-to-network relay not supported

	1
	
	
	
	Acting as a ProSe UE-to-network relay supported

	
Control plane CIoT EPS optimization (CP CIoT) (octet 8, bit 3)
This bit indicates the capability for control plane CIoT EPS optimization.

	0
	
	
	
	Control plane CIoT EPS optimization not supported

	1
	
	
	
	Control plane CIoT EPS optimization supported

	
User plane CIoT EPS optimization (UP CIoT) (octet 8, bit 4)
This bit indicates the capability for user plane CIoT EPS optimization.

	0
	
	
	
	User plane CIoT EPS optimization not supported

	1
	
	
	
	User plane CIoT EPS optimization supported

	
S1-u data transfer (S1-U data) (octet 8, bit 5)
This bit indicates the capability for S1-u data transfer. This bit shall be considered only if the Control plane CIoT EPS optimization (CP CIoT) bit (octet 8, bit 3) is set to 1. If the Control plane CIoT EPS optimization (CP CIoT) bit (octet 8, bit 3) is set to 0, the MME shall assume S1-u data transfer is supported by the UE.

	0
	
	
	
	S1-U data transfer not supported

	1
	
	
	
	S1-U data transfer supported

	
EMM-REGISTERED without PDN connection (ERw/oPDN) (octet 8, bit 6)
This bit indicates the capability for EMM REGISTERED without PDN connectivity.

	0
	
	
	
	EMM-REGISTERED without PDN connection not supported

	1
	
	
	
	EMM-REGISTERED without PDN connection supported

	
Header compression for control plane CIoT EPS optimization (HC-CP CIoT) (octet 8, bit 7)
This bit indicates the capability for header compression for control plane CIoT EPS optimization.

	0
	
	
	
	Header compression for control plane CIoT EPS optimization not supported

	1
	
	
	
	Header compression for control plane CIoT EPS optimization supported

	
Extended protocol configuration options (ePCO) (octet 8, bit 8)
This bit indicates the support of the extended protocol configuration options IE.

	0
	
	
	
	Extended protocol configuration options IE not supported

	1
	
	
	
	Extended protocol configuration options IE supported

	
Multiple DRB support (multipleDRB) (octet 9, bit 1)
This bit indicates the capability to support multiple user plane radio bearers (see 3GPP TS 36.306 [44], 3GPP TS 36.331 [22]) in NB-S1 mode.

	0
	
	
	
	Multiple DRB not supported

	1
	
	
	
	Multiple DRB supported

	
V2X communication over PC5 (V2X PC5) (octet 9, bit 2)
This bit indicates the capability for V2X communication over E-UTRA-PC5.

	0
	
	
	
	V2X communication over E-UTRA-PC5 not supported

	1
	
	
	
	V2X communication over E-UTRA-PC5 supported

	
Restriction on use of enhanced coverage support (RestrictEC) (octet 9, bit 3)
This bit indicates the capability to support restriction on use of enhanced coverage.

	0
	
	
	
	Restriction on use of enhanced coverage not supported

	1
	
	
	
	Restriction on use of enhanced coverage supported

	
Control plane data backoff support (CP backoff) (octet 9, bit 4)
This bit indicates the support of back-off timer for transport of user data via the control plane.

	0
	
	
	
	back-off timer for transport of user data via the control plane not supported

	1
	
	
	
	back-off timer for transport of user data via the control plane supported

	
Dual connectivity with NR (DCNR) (octet 9, bit 5)
This bit indicates the capability for dual connectivity with NR.

	0
	
	
	
	dual connectivity with NR not supported

	1
	
	
	
	dual connectivity with NR supported

	
N1 mode supported (N1mode) (octet 9, bit 6)
This bit indicates the capability for N1 mode for 3GPP access.

	0
	
	
	
	N1 mode for 3GPP access not supported

	1
	
	
	
	N1 mode for 3GPP access supported

	
Service gap control (SGC) (octet 9, bit 7)
This bit indicates the capability for service gap control

	0
	
	
	
	service gap control not supported

	1
	
	
	
	service gap control supported

	
Signalling for a maximum number of 15 EPS bearer contexts (15 bearers) (octet 9, bit 8)
This bit indicates the support of signalling for a maximum number of 15 EPS bearer contexts

	0
	
	
	
	Signalling for a maximum number of 15 EPS bearer contexts not supported

	1
	
	
	
	Signalling for a maximum number of 15 EPS bearer contexts supported

	
Radio capability signalling optimisation (RACS) capability (octet 10, bit 1)
This bit indicates the capability for RACS.

	0
	
	
	
	RACS not supported

	1
	
	
	
	RACS supported

	
Wake-up signal (WUS) assistance (octet 10, bit 2)
This bit indicates the support of wake-up signal assistance

	0
	
	
	
	WUS assistance not supported

	1
	
	
	
	WUS assistance supported

	
Control plane Mobile Terminated-Early Data Transmission (CP-MT-EDT) (octet 10, bit 3)
This bit indicates the support of control plane Mobile Terminated-Early Data Transmission

	0
	
	
	
	Control plane Mobile Terminated-Early Data Transmission not supported

	1
	
	
	
	Control plane Mobile Terminated-Early Data Transmission supported

	
User plane Mobile Terminated-Early Data Transmission (UP-MT-EDT) (octet 10, bit 4)
This bit indicates the support of user plane Mobile Terminated-Early Data Transmission

	0
	
	
	
	User plane Mobile Terminated-Early Data Transmission not supported

	1
	
	
	
	User plane Mobile Terminated-Early Data Transmission supported

	
V2X communication over NR-PC5 (V2X NR-PC5) (octet 10, bit 5)
This bit indicates the capability for V2X communication over NR-PC5.

	0
	
	
	
	V2X communication over NR-PC5 not supported

	1
	
	
	
	V2X communication over NR-PC5 supported

	[bookmark: MCCQCTEMPBM_00000278]

	NAS signalling connection release (NCR) (octet 10, bit 6)

	This bit indicates the support of NAS signalling connection release.

	0
	
	
	
	NAS signalling connection release not supported

	1
	
	
	
	NAS signalling connection release supported

	[bookmark: MCCQCTEMPBM_00000279]

	Paging indication for voice services (PIV) (octet 10, bit 7)

	This bit indicates the support of paging indication for voice services.

	0
	
	
	
	paging indication for voice services not supported

	1
	
	
	
	paging indication for voice services supported

	[bookmark: MCCQCTEMPBM_00000280]

	Reject paging request (RPR) (octet 10, bit 8)

	This bit indicates the support of reject paging request.

	0
	
	
	
	reject paging request not supported

	1
	
	
	
	reject paging request supported

	[bookmark: MCCQCTEMPBM_00000281]

	Paging restriction (PR) (octet 11, bit 1)

	This bit indicates the support of paging restriction.

	0
	
	
	
	paging restriction not supported

	1
	
	
	
	paging restriction supported

	[bookmark: MCCQCTEMPBM_00000282]

	Paging timing collision control (PTCC) (octet 11, bit 2)

	This bit indicates the support of paging timing collision control.

	0
	
	
	
	paging timing collision control not supported

	1
	
	
	
	paging timing collision control supported

	
	
	
	
	

	Enhanced Discontinuous Coverage (EDC) (octet 11, bit 3)

	This bit indicates the support of enhanced discontinuous coverage.

	0
	
	
	
	enhanced discontinuous coverage not supported

	1
	
	
	
	enhanced discontinuous coverage supported

	

	Data transfer over control plane with overhead reduction (OHR-CP CIoT) (octet 11, bit 4)

	This bit indicates the support for data transfer over control plane with overhead reduction.

	0
	
	
	
	data transfer over control plane with overhead reduction not supported

	1
	
	
	
	data transfer over control plane with overhead reduction supported

	
All other bits in octet 11 to 15 are spare and shall be coded as zero, if the respective octet is included in the information element.


	[bookmark: MCCQCTEMPBM_00000283]

	NOTE 1:	For a UE supporting dual connectivity with NR, if the UE supports one of the encryption algorithms for E-UTRAN (bits 8 to 5 of octet 3), it shall support the same algorithm for NR-PDCP as specified in 3GPP TS 33.401 [19]. The NR-PDCP is specified in 3GPP TS 38.323 [53].

NOTE 2:	For a UE supporting dual connectivity with NR, if the UE supports one of the integrity algorithms for E-UTRAN (bits 8 to 5 of octet 4), it shall support the same algorithm for NR-PDCP as specified in 3GPP TS 33.401 [19].

NOTE 3:	In this release of the specification, the EPS-UPIP supported bit is only applicable for a UE supporting dual connectivity with NR.




*** eigth change ***

[bookmark: _Toc20218611][bookmark: _Toc27744499][bookmark: _Toc35960073][bookmark: _Toc45203511][bookmark: _Toc45700887][bookmark: _Toc51920623][bookmark: _Toc68251683][bookmark: _Toc162960916]9.9.3.12A	EPS network feature support
The purpose of the EPS network feature support information element is to indicate whether certain features are supported by the network.
The EPS network feature support information element is coded as shown in figure 9.9.3.12A.1 and table 9.9.3.12A.1.
The EPS network feature support is a type 4 information element with a minimum length of 3 octets and a maximum length of 5 octets.
If the network does not include octet 4 or octet 5 as defined below in the present version of the protocol, then the UE shall interpret this as a receipt of an information element with all bits of octet 4 and 5 coded as zero.
[bookmark: MCCQCTEMPBM_00000047]
	8
	7
	6
	5
	4
	3
	2
	1
	

	EPS network feature support IEI
	octet 1

	Length of EPS network feature support contents
	octet 2

	CP CIoT
	ERw/oPDN
	ESR
PS
	CS-LCS
	EPC-LCS
	EMC BS
	IMS VoPS
	
octet 3

	15 bearers
	IWKN26
	RestrictDCNR
	RestrictEC
	ePCO
	HC-CP CIoT
	S1-U data
	UP CIoT
	
octet 4*

	0
Spare
	0OHR-CP CIoT
Spare
	EDC
	PTCC
	PR
	RPR
	PIV
	NCR
	octet 5*



[bookmark: _CRFigure9_9_3_12A_1]Figure 9.9.3.12A.1: EPS network feature support information element
[bookmark: _CRTable9_9_3_12A_1]Table 9.9.3.12A.1: EPS network feature support information element
	IMS voice over PS session indicator (IMS VoPS) (octet 3, bit 1)

	[bookmark: MCCQCTEMPBM_00000150]

	Bit

	1
	
	
	
	

	0
	
	
	
	IMS voice over PS session in S1 mode not supported

	1
	
	
	
	IMS voice over PS session in S1 mode supported

	[bookmark: MCCQCTEMPBM_00000151]

	Emergency bearer services indicator (EMC BS) (octet 3, bit 2)

	[bookmark: MCCQCTEMPBM_00000152]

	Bit

	2
	
	
	
	

	0
	
	
	
	emergency bearer services in S1 mode not supported

	1
	
	
	
	emergency bearer services in S1 mode supported

	[bookmark: MCCQCTEMPBM_00000153]

	Location services indicator in EPC (EPC-LCS) (octet 3, bit 3)

	[bookmark: MCCQCTEMPBM_00000154]

	Bit

	3
	
	
	
	

	0
	
	
	
	location services via EPC not supported

	1
	
	
	
	location services via EPC supported

	[bookmark: MCCQCTEMPBM_00000155]

	Location services indicator in CS (CS-LCS) (octet 3, bit 4 to 5)

	[bookmark: MCCQCTEMPBM_00000156]

	Bit

	5
	4
	
	
	

	0
	0
	
	
	no information about support of location services via CS domain is available

	0
	1
	
	
	location services via CS domain supported

	1
	0
	
	
	location services via CS domain not supported

	1
	1
	
	
	reserved

	[bookmark: MCCQCTEMPBM_00000157]

	Support of EXTENDED SERVICE REQUEST for packet services (ESRPS)
(octet 3, bit 6)

	[bookmark: MCCQCTEMPBM_00000158]

	Bit

	6
	
	
	
	

	0
	
	
	
	network does not support use of EXTENDED SERVICE REQUEST to request for packet services

	1
	
	
	
	network supports use of EXTENDED SERVICE REQUEST to request for packet services

	[bookmark: MCCQCTEMPBM_00000159]

	EMM REGISTERED without PDN connectivity (ERw/oPDN)
(octet 3, bit 7)

	This bit indicates the capability for EMM-REGISTERED without PDN connection

	Bit

	7
	
	
	
	

	0
	
	
	
	EMM-REGISTERED without PDN connection not supported

	1
	
	
	
	EMM-REGISTERED without PDN connection supported

	[bookmark: MCCQCTEMPBM_00000160]

	Control plane CIoT EPS optimization (CP CIoT)
(octet 3, bit 8)

	This bit indicates the capability for control plane CIoT EPS optimization

	Bit

	8

	0
	
	
	
	Control plane CIoT EPS optimization not supported

	1
	
	
	
	Control plane CIoT EPS optimization supported

	[bookmark: MCCQCTEMPBM_00000161]

	User plane CIoT EPS optimization (UP CIoT)
(octet 4, bit 1)

	This bit indicates the capability for user plane CIoT EPS optimization

	Bit

	1

	0
	
	
	
	User plane CIoT EPS optimization not supported

	1
	
	
	
	User plane CIoT EPS optimization supported

	[bookmark: MCCQCTEMPBM_00000162]

	S1-u data transfer (S1-U data)
(octet 4, bit 2)

	This bit indicates the capability for S1-u data transfer. This bit shall be considered only if the Control plane CIoT EPS optimization (CP CIoT) bit (octet 3, bit 8) is set to 1. If the Control plane CIoT EPS optimization (CP CIoT) bit (octet 3, bit 8) is set to 0, the UE shall assume S1-u data transfer is supported.

	Bit

	2

	0
	
	
	
	S1-u data transfer not supported

	1
	
	
	
	S1-u data transfer supported

	[bookmark: MCCQCTEMPBM_00000163]

	Header compression for control plane CIoT EPS optimization (HC-CP CIoT)
(octet 4, bit 3)

	This bit indicates the capability for header compression for control plane CIoT EPS optimization

	Bit

	[bookmark: _PERM_MCCTEMPBM_CRPT81450035___2]3

	0
	
	
	
	Header compression for control plane CIoT EPS optimization not supported

	1
	
	
	
	Header compression for control plane CIoT EPS optimization supported

	[bookmark: MCCQCTEMPBM_00000164]

	
Extended protocol configuration options (ePCO) (octet 4, bit 4)
This bit indicates the support of the extended protocol configuration options IE.

	Bit

	[bookmark: _PERM_MCCTEMPBM_CRPT81450036___2]4

	0
	
	
	
	Extended protocol configuration options IE not supported

	1
	
	
	
	Extended protocol configuration options IE supported

	[bookmark: MCCQCTEMPBM_00000165]

	
Restriction on enhanced coverage (RestrictEC) (octet 4, bit 5)
This bit indicates if the use of enhanced coverage is restricted or not.

	Bit

	5

	0
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450037___2]Use of enhanced coverage is not restricted

	1
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450038___2]Use of enhanced coverage is restricted

	
Restriction on the use of dual connectivity with NR (RestrictDCNR) (octet 4, bit 6)
This bit indicates if the use of dual connectivity with NR is restricted or not.

	Bit

	6

	0
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450039___2]Use of dual connectivity with NR is not restricted

	1
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450040___2]Use of dual connectivity with NR is restricted

	
Interworking without N26 interface indicator (IWK N26) (octet 4, bit 7)
This bit indicates whether interworking without N26 interface is supported.

	Bit

	7

	0
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450041___2]Interworking without N26 interface not supported

	1
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450042___2]Interworking without N26 interface supported

	
Signalling for a maximum number of 15 EPS bearer contexts (15 bearers) (octet 4, bit 8)
This bit indicates the support of signalling for a maximum number of 15 EPS bearer contexts.

	Bit

	8

	0
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450043___2]Signalling for a maximum number of 15 EPS bearer contexts not supported

	1
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450044___2]Signalling for a maximum number of 15 EPS bearer contexts supported

	[bookmark: MCCQCTEMPBM_00000166]

	NAS signalling connection release (NCR) (octet 5, bit 1)

	This bit indicates the support of NAS signalling connection release.

	Bit

	1

	0
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450045___2]NAS signalling connection release not supported

	1
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450046___2]NAS signalling connection release supported

	[bookmark: MCCQCTEMPBM_00000167]

	Paging indication for voice services (PIV) (octet 5, bit 2)

	This bit indicates the support of paging indication for voice services.

	Bit

	2

	0
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450047___2]paging indication for voice services not supported

	1
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450048___2]paging indication for voice services supported

	[bookmark: MCCQCTEMPBM_00000168]

	Reject paging request (RPR) (octet 5, bit 3)

	This bit indicates the support of reject paging request.

	Bit

	3

	0
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450049___2]reject paging request not supported

	1
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450050___2]reject paging request supported

	[bookmark: MCCQCTEMPBM_00000169]

	Paging restriction (PR) (octet 5, bit 4)

	This bit indicates the support of paging restriction.

	Bit

	4

	0
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450051___2]paging restriction not supported

	1
	
	
	
	[bookmark: _PERM_MCCTEMPBM_CRPT81450052___2]paging restriction supported

	[bookmark: MCCQCTEMPBM_00000170]

	Paging timing collision control (PTCC) (octet 5, bit 5)

	This bit indicates the support of paging timing collision control.

	Bit

	5

	0
	
	
	
	paging timing collision control not supported

	1
	
	
	
	paging timing collision control supported

	[bookmark: MCCQCTEMPBM_00000171]Enhanced Discontinuous Coverage (EDC) (octet 5, bit 6)

	This bit indicates the support of enhanced discontinuous coverage.

	Bit

	6

	0
	
	
	
	enhanced discontinuous coverage not supported

	1
	
	
	
	enhanced discontinuous coverage supported

	

	CP CIoT optimizations with overhead reduction (OHR-CP CIoT) (octet 5, bit 7)

	This bit indicates the support for control plane CIoT optimizations with overhead reduction.

	Bit

	7

	0
	
	
	
	control plane CIoT optimizations with overhead reduction not supported

	1
	
	
	
	control plane CIoT optimizations with overhead reduction supported

	

	

	Bits 7 to 8 in octet 5 are is spare and shall be coded as zero if included.

	[bookmark: MCCQCTEMPBM_00000172]



*** ninth and last change ***
[bookmark: _Toc20218716][bookmark: _Toc27744605][bookmark: _Toc35960179][bookmark: _Toc45203618][bookmark: _Toc45700994][bookmark: _Toc51920730][bookmark: _Toc68251790][bookmark: _Toc155128418]Annex E (normative):
Message format for data transfer over control plane with overhead reduction
[bookmark: _Toc20218717][bookmark: _Toc27744606][bookmark: _Toc35960180][bookmark: _Toc45203619][bookmark: _Toc45700995][bookmark: _Toc51920731][bookmark: _Toc68251791][bookmark: _Toc155128419]E.1	General
The message format defined in this clause is used for the transfer of data over control plane using Control plane CIoT optimizations. In order to use it, the UE and the NW need to indicate the support for overhead reduction for CP CIoT, as specified in clause 5.5.1.2.2 and 5.5.3.2.2. The usage of the message format for overhead reduction in the Service request procedure is specified in clause 5.6.1. 
E.2	Message format
The message format for data transfer over control plane with overhead reduction is shown in Figure E.2.1.

	8
	7
	6
	5
	4
	3
	2
	1
	

	Extended protocol discriminator
	octet 1

	
	octet 2

	Message authentication code
	

	
	

	
	octet 5

	Sequence number
	octet 6

	EPS Bearer ID
	DDX
	NAS key set identifier
	octet 7

	
	octet 8

	Data payload
	

	
	octet n


Figure E.2.1: Message format for transferring data over control plane
[bookmark: _Toc20233188][bookmark: _Toc27747311][bookmark: _Toc36213502][bookmark: _Toc36657679][bookmark: _Toc45287354][bookmark: _Toc51948629][bookmark: _Toc51949721][bookmark: _Toc155373112]E.2.1	Field format and mapping
See subclause 9.1.2.
[bookmark: _Toc20233189][bookmark: _Toc27747312][bookmark: _Toc36213503][bookmark: _Toc36657680][bookmark: _Toc45287355][bookmark: _Toc51948630][bookmark: _Toc51949722][bookmark: _Toc155373113]E.2.2	Extended protocol discriminator
Bits 1 to 8 of the first octet contain the Extended protocol discriminator (EPD) IE. The EPD and its use are defined in 3GPP TS 24.007 [11]. The extended protocol discriminator in the header of a messge for data transfer over control plane with overhead reduction is encoded as "Data transfer".
[bookmark: _Toc155373119]E.2.3	Message authentication code
See subclause 9.5.
[bookmark: _Toc20233197][bookmark: _Toc27747320][bookmark: _Toc36213511][bookmark: _Toc36657688][bookmark: _Toc45287363][bookmark: _Toc51948638][bookmark: _Toc51949730][bookmark: _Toc155373121]E.2.4	Sequence number
See subclause 9.6.
E.2.5	EPS bearer identity
Bits 6 to 8 of octet 7 contain the EPS bearer identity. The encoding of the EPS bearer identity os shown in Table E.2.5.1.
Table E.2.5.1: EPS bearer identity
	EPS bearer identity (octet 7)

	

	8
	7
	6
	

	0
	0
	0
	No EPS bearer identity assigned

	0
	0
	1
	EPS bearer identity value 1

	0
	1
	0
	EPS bearer identity value 2

	0
	1
	1
	EPS bearer identity value 3

	1
	0
	0
	EPS bearer identity value 4

	1
	0
	1
	EPS bearer identity value 5

	1
	1
	0
	EPS bearer identity value 6

	1
	1
	1
	EPS bearer identity value 7

	



E.2.6	Downlink Data Expected (DDX)
Bits 4 and 5 of octet 7 contain the Downlink data expected (DDX) value. It is encoded as the DDX field of the Release assistance information IE in subclause 9.9.4.25.
E.2.7	NAS key set identifier
Bits 1 to 4 of octet 7 contain the NAS key set identifier value. It is encoded as the NAS key set identifier field (bits 1 to 3) of the NAS key set identifier IE in subclause 9.9.3.21.
E.2.8	Data payload
This IE contains raw data payload. 
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