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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Access Control: the process that checks whether a UE is allowed to access and to be granted services in a closed cell.
Anchor carrier: in NB-IoT, a carrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB are transmitted.
Anchor eNB: eNB which keeps the S1 connection with the EPC while the UE is in light connected mode.
Carrier frequency: center frequency of the cell.

Cell: combination of downlink and optionally uplink resources. The linking between the carrier frequency of the downlink resources and the carrier frequency of the uplink resources is indicated in the system information transmitted on the downlink resources. 

Cell Group: in dual connectivity, a group of serving cells associated with either the MeNB or the SeNB.
CSG Cell: a cell broadcasting a CSG indicator set to true and a specific CSG identity.

CSG ID Validation: the process that checks whether the CSG ID received via handover messages is the same as the one broadcast by the target E-UTRAN.

CSG member cell: a cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN and for which the CSG whitelist of the UE includes an entry comprising cell’s CSG ID and the respective PLMN identity.
Dual Connectivity: mode of operation of a UE in RRC_CONNECTED, configured with a Master Cell Group and a Secondary Cell Group.
E-RAB: an E-RAB uniquely identifies the concatenation of an S1 Bearer and the corresponding Data Radio Bearer. When an E-RAB exists, there is a one-to-one mapping between this E-RAB and an EPS bearer of the Non Access Stratum as defined in [17].

Frequency layer: set of cells with the same carrier frequency.

Handover: procedure that changes the serving cell of a UE in RRC_CONNECTED.

Hybrid cell: a cell broadcasting a CSG indicator set to false and a specific CSG identity. This cell is accessible as a CSG cell by UEs which are members of the CSG and as a normal cell by all other UEs.

Local Home Network: as defined in TS 23.401 [17].
LTE bearer: in LTE-WLAN Aggregation, a bearer whose radio protocols are located in the eNB only to use eNB radio resources only.
LWA bearer: in LTE-WLAN Aggregation, a bearer whose radio protocols are located in both the eNB and the WLAN to use both eNB and WLAN resources.

LWAAP PDU: in LTE-WLAN Aggregation, a PDU with DRB ID generated by LWAAP entity for transmission over WLAN.
Master Cell Group: in dual connectivity, a group of serving cells associated with the MeNB, comprising of the PCell and optionally one or more SCells.
Master eNB: in dual connectivity, the eNB which terminates at least S1-MME.
MBMS-dedicated cell: cell dedicated to MBMS transmission. MBMS-dedicated cell is not supported in this release.

MBMS/Unicast-mixed: cell supporting both unicast and MBMS transmissions.

MCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the MeNB to use MeNB resources only.
Membership Verification: the process that checks whether a UE is a member or non-member of a hybrid cell.

NB-IoT: NB-IoT allows access to network services via E-UTRA with a channel bandwidth limited to 180 kHz.
NB-IoT UE: a UE that uses NB-IoT.
Non-anchor carrier: in NB-IoT, a carrier where the UE does not assume that NPSS/NSSS/NPBCH/SIB-NB are transmitted.
PLMN ID Check: the process that checks whether a PLMN ID is the RPLMN identity or an EPLMN identity of the UE.
Power saving mode: mode configured and controlled by NAS that allows the UE to reduce its power consumption, as defined in TS 24.301 [20], TS 23.401 [17], TS 23.682 [57].

Primary PUCCH group: a group of serving cells including PCell whose PUCCH signalling is associated with the PUCCH on PCell.
Primary Timing Advance Group: Timing Advance Group containing the PCell. In this specification, Primary Timing Advance Group refers also to Timing Advance Group containing the PSCell unless explicitly stated otherwise.
ProSe-enabled Public Safety UE: a UE that the HPLMN has configured to be authorized for Public Safety use, and which is ProSe-enabled and supports ProSe procedures and capabilities specific to Public Safety. The UE may, but need not, have a USIM with one of the special access classes {12, 13, 14}.

ProSe Per-Packet Priority: a scalar value associated with a protocol data unit that defines the priority handling to be applied for transmission of that protocol data unit.

ProSe UE-to-Network Relay: a UE that provides functionality to support connectivity to the network for Remote UE(s).

ProSe UE-to-Network Relay Selection: Process of identifying a potential ProSe UE-to Network Relay, which can be used for connectivity services (e.g. to communicate with a PDN).

ProSe UE-to-Network Relay Reselection: process of changing previously selected ProSe UE-to-Network Relay and identifying potential a new ProSe UE-to-Network Relay, which can be be used for connectivity services (e.g. to communicate with PDN).
Public Safety ProSe Carrier: carrier frequency for public safety sidelink communication and public safety sidelink discovery.

PUCCH group: either primary PUCCH group or a secondary PUCCH group.
PUCCH SCell: a Secondary Cell configured with PUCCH.
Remote UE: a ProSe-enabled Public Safety UE, that communicates with a PDN via a ProSe UE-to-Network Relay.
SCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the SeNB to use SeNB resources.

Secondary Cell Group: in dual connectivity, a group of serving cells associated with the SeNB, comprising of PSCell and optionally one or more SCells.
Secondary eNB: in dual connectivity, the eNB that is providing additional radio resources for the UE but is not the Master eNB.

Secondary PUCCH group: a group of SCells whose PUCCH signalling is associated with the PUCCH on the PUCCH SCell.
Secondary Timing Advance Group: Timing Advance Group containing neither the PCell nor PSCell.

Sidelink: UE to UE interface for sidelink communication, V2X sidelink communication and sidelink discovery. The Sidelink corresponds to the PC5 interface as defined in TS 23.303 [62].

Sidelink Control period: period over which resources are allocated in a cell for sidelink control information and sidelink data transmissions. The Sidelink Control period corresponds to the PSCCH period as defined in TS 36.213 [6].
Sidelink communication: AS functionality enabling ProSe Direct Communication as defined in TS 23.303 [62], between two or more nearby UEs, using E-UTRA technology but not traversing any network node. In this version, the terminology “sidelink communication” without “V2X” prefix only concerns PS unless specifically stated otherwise.
Sidelink discovery: AS functionality enabling ProSe Direct Discovery as defined in TS 23.303 [62], using E-UTRA technology but not traversing any network node.
Split bearer: in dual connectivity, a bearer whose radio protocols are located in both the MeNB and the SeNB to use both MeNB and SeNB resources.

Split LWA bearer: in LTE-WLAN Aggregation, a bearer whose radio protocols are located in both the eNB and the WLAN to use both eNB and WLAN radio resources.

Switched LWA bearer: in LTE-WLAN Aggregation, a bearer whose radio protocols are located in both the eNB and the WLAN but uses WLAN radio resources only.
Timing Advance Group: a group of serving cells that is configured by RRC and that, for the cells with an UL configured, use the same timing reference cell and the same Timing Advance value.
V2X Sidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [72], between nearby UEs, using E-UTRA technology but not traversing any network node.
WLAN Termination: the logical node that terminates the Xw interface on the WLAN side.
NEXT CHANGES
4.10
NB-IoT

NB-IoT provides access to network services using physical layer optimized for very low power consumption (e.g. full carrier bandwidth is 180 kHz, subcarrier spacing can be 3.75 kHz or 15 kHz).

As indicated in the relevant subclauses in this specification, a number of E-UTRA protocol functions supported by all Rel-8 UEs are not used for NB-IoT and need not be supported by eNBs and UEs only using NB-IoT.
In this version of the specification, a number of functions including inter-RAT mobility, handover, measurement reports, public warning functions, GBR, CSG, support of HeNBs, relaying, carrier aggregation, dual connectivity, NAICS, MBMS, real-time services, interference avoidance for in-device coexistence, RAN assisted WLAN interworking, sidelink communication/discovery, MDT, emergency call, CS fallback, self-configuration/self-optimisation, ACB, EAB, ACDC and SSAC are not supported for NB-IoT. This is not further stated in the corresponding procedures.
4.X
Light Connected mode
The light connected mode is a mode where the UE can move without signalling towards the network within a RAN based paging area while the last serving eNB keeps a UE context and the UE-associated S1 connection with the serving MME. 
If the last serving eNB decides to move the UE in light connected mode it sends to the UE an RRC message which may contain the RAN based paging area. The RAN based paging area may consist of a list of cells belonging to one or multiple eNBs. It may also contain a list of RAN Paging Areas (FFS). In absence of an explicit RAN based paging area in the RRC message the UE considers the RAN based paging area as the serving cell or its current NAS registration area (FFS).
If the UE exits the configured RAN based paging area it sends an RRC message indicating location update. The receiving eNB triggers a Retrieve UE Context procedure to inform the last serving eNB. The last serving eNB may then decide to either move the UE to idle state, suspended state or continue in light connected state:

-    if the last serving eNB decides to move the UE to idle (respectively suspended) state, it replies with a UE Context Retrieve Failure message including a specific idle (respectively suspended) cause and security information and releases (respectively suspends) the S1 connection towards the serving MME (FFS).
-
If the last serving eNB decides instead to keep the UE in light connected mode it relocates the UE context sending the UE Context Retrieve Response message and the receiving eNB becomes the new serving eNB.
If the last serving eNB receives DL data from the SGW while the UE is in light connected mode it pages in the cells corresponding to the RAN based paging area and may send X2 RAN Paging to neighbour eNB(s) if the RAN based paging area includes cells of neighbour eNB(s).
The last serving eNB may repeat the paging in the RAN based paging area. If this RAN paging fails the last serving eNB may release the S1 connection of the UE, or involve the MME for assisting in paging the UE (FFS).   
If the UE accesses an eNB other than the last serving eNB for MO / MT data in the RAN based paging area, the receiving eNB triggers the Retrieve UE Context procedure to get the UE context from the last serving eNB and becomes the new serving eNB. If no X2 interface is available towards the last serving eNB the receiving eNB may fetch the UE context over S1 by triggering the (FFS) procedure.    

NEXT CHANGES
19.2.1
S1 Interface Functions

The S1 interface provides the following functions:

-
E-RAB Service Management function:

-
Setup, Modify, Release.

-
Mobility Functions for UEs in ECM-CONNECTED:

-
Intra-LTE Handover;

-
Inter-3GPP-RAT Handover.

-
S1 Paging function: 

-
NAS Signalling Transport function;

-
LPPa Signalling Transport function;

-
S1-interface management functions:

-
Error indication;
-
Reset.
-
Network Sharing Function;

-
Roaming and Access Restriction Support function;

-
NAS Node Selection Function;

-
Initial Context Setup Function;

-
UE Context Modification Function;

-
UE Context Resume Function;
-
UE Context Retrieve Function (FFS);
-
MME Load balancing Function;

-
Location Reporting Function;

-
PWS (which includes ETWS and CMAS) Message Transmission Function;

-
Overload function;

-
RAN Information Management Function;

-
Configuration Transfer Function;

-
S1 CDMA2000 Tunnelling function;
-
Trace function;

-
UE Radio Capability Match.

NEXT CHANGES
19.2.2.27
UE Context Resume procedure
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Figure 19.2.2.27-1: UE Context Resume procedure

The UE Context Resume procedure is initiated by the eNB to indicate that the UE has resumed the RRC connection and to request the MME to resume the UE context and related bearer contexts in the EPC. In case the UE context cannot be resumed in the EPC this is indicated by the MME by sending the UE CONTEXT RESUME FAILURE message.
19.2.2.X
Retrieve UE Context (FFS)
The Retrieve UE Context procedure is used to request the transfer of a UE Context from the old eNB to the new eNB by S1-AP means via the EPC.
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Figure 19.2.2.bb-1: Retrieve UE Context procedures (successful case)
The New eNB initiate the procedure by sending a RETRIEVE UE CONTEXT REQUEST message towards any MME that is connected to both the New and the Old eNB, Upon successful retrieval of the context, the New eNB triggers a PATH SWITCH REQUEST procedure requesting the serving MME to invoke the S1-AP UE Context Release procedure. If the need for data forwarding of pending DL data from old eNB was indicated in the RETRIEVE UE CONTEXT RESPONSE message, data forwarding addresses are piggy-backed within the PATH SWITCH REQUEST and the UE CONTEXT RELEASE COMMAND messages.
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Figure 19.2.2.bb-2: Retrieve UE Context procedures (unsuccessful case)
If the new eNB receives a RETRIEVE UE CONTEXT FAILURE message indicating that the UE context could not be retrieved, it may trigger the setup of a new RRC connection upon which the S1 UE-associated signalling connection to the Old eNB is released. Data forwarding addresses maybe piggy-backed in order to allow forwarding of pending DL user data from the Old eNB.
NEXT CHANGES
19.2.2.9a
eNB Configuration Transfer procedure

The eNB Configuration Transfer procedure is initiated by the eNB to request and/or transfer RAN configuration information via the core network.
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Figure 19.2.2.9a-1: eNB Configuration Transfer procedure

The eNB Configuration Transfer procedure is initiated by the eNB by sending the eNB CONFIGURATION TRANSFER message to the MME. The eNB CONFIGURATION TRANSFER message contains RAN configuration information (e.g. SON information, or Mobility information [FFS]) and other relevant information such as the routing address which identifies the final RAN destination node.

NEXT CHANGES
19.2.2.10a
MME Configuration Transfer procedure

The MME Configuration Transfer procedure is initiated by the MME to request and/or transfer RAN configuration information to the eNB.
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Figure 19.2.2.10a-1: MME Configuration Transfer procedure

The MME Configuration Transfer procedure is initiated by the MME by sending the MME CONFIGURATION TRANSFER message to the eNB. The MME CONFIGURATION TRANSFER message contains RAN configuration information (e.g. SON information, or Mobility information [FFS]) and other relevant information.

NEXT CHANGES
20.2.1
X2-CP Functions

The X2AP protocol supports the following functions:

-
Intra LTE-Access-System Mobility Support for UE in ECM-CONNECTED:

-
Context transfer from source eNB to target eNB;

-
Control of user plane tunnels between source eNB and target eNB;
-
Handover cancellation.
-
Support of DC for UE in ECM-CONNECTED:

-
Establishment, Modification and Release of a UE context at the SeNB;

-
Control of user plane tunnels between MeNB and SeNB for a specific UE for split bearer and data forwarding;
-
Provision of the TNL information of the S1 user plane tunnels for SCG bearers.

-
Support of inter-eNB UE Context Resume:

-
Retrieval of UE context for a UE which attempts to resume its RRC connection in an eNB different from where the RRC connection was suspended.
-
Load Management;
-
General X2 management and error handling functions:

-
Error indication;

-
Setting up the X2;

-
Resetting the X2;

-
Updating the X2 configuration data;

-
X2 Release;

-
X2AP Message Transfer;

-
Registration;

-
X2 Removal.

-
Mobility failure event notification and information exchange in support of handover settings negotiation;

-
Energy Saving. This function allows decreasing energy consumption by enabling indication of cell activation/deactivation.
-
Support of RAN Paging:

-
Sending of RAN paging by last serving eNB towards other eNB(s) in the RAN-based paging area for a UE in Light Connected mode;

NEXT CHANGES
20.2.2.19
Retrieve UE Context
The purpose of the Retrieve UE Context procedure is to retrieve the UE context for a UE which attempts to resume its RRC connection in an eNB (the new eNB) different from the eNB (the old eNB) where the RRC connection was suspended.

If the new eNB is able to identify the old eNB based on the Resume ID received from the UE, it triggers the Retrieve UE Context procedure towards the old eNB.

If the old eNB is able to match the UE context with the Resume ID included in the RETRIEVE UE CONTEXT REQUEST message it responds with the RETRIEVE UE CONTEXT RESPONSE message containing UE context information.

Upon resumption of the UE Context in the new eNB, the new eNB resumes the RRC connection and performs the S1-AP Path Switch procedure to establish a S1 UE associated signalling connection to the serving MME and to request the MME to resume the UE context and related bearer contexts in the EPC and update the downlink path. After the S1-AP Path Switch procedure the new eNB triggers release of the UE Context at the old eNB by means of the X2-AP UE Context Release procedure. Option 2 (FFS) In the context of light connection, the new eNB may perform the S1-AP Suspend procedure instead in order to indicate to the MME at same time a change of serving eNB and that it wants to move the UE into suspended state.
In the context of light connected state, if the new eNB receives in the RETRIEVE UE CONTEXT RESPONSE message a request for data forwarding for some E-RABs the new eNB may provide the necessary tunnel information by triggering the FORWARDING TUNNEL INFORMATION procedure. 
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Figure 20.2.2.19-1: Retrieve UE Context procedure (highlighted in blue). Successful case
In case the old eNB cannot find UE Context Information corresponding to the Resume ID received from the UE, it responds with the RETRIEVE UE CONTEXT FAILURE message and the new eNB fails the RRC connection resume procedure as specified in TS 36.331 [16].
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Figure 20.2.2.19-2: Retrieve UE Context procedure (highlighted in blue). Unsuccessful case
In the context of Light Connected mode the old eNB may receive in the RETRIEVE UE CONTEXT REQUEST message an indication that the UE has left the RAN based paging area. It may then either respond with a RETRIEVE UE CONTEXT RESPONSE message if it decides to relocate the context or the RETRIEVE UE CONTEXT FAILURE message, including necessary security information, if it decides to move the UE to idle or suspended state (option 1 FFS).
Editor’s Note: Decision between option 1 or option 2 and security information needed in this message is pending SA3/RAN2.
20.2.2.xy
RAN Paging 
The purpose of the RAN Paging procedure is to enable an eNB to trigger RAN paging in another eNB for a UE in light connected mode. The initiating eNB sends a RAN PAGING message including the parameters necessary for the paging such as a UE index value for the calculation of paging occasions and the DRX. 
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Figure 20.2.2.xx-1: RAN Paging procedure
Editor’s note: information needed in this message is pending RAN2.

20.2.2.xz
Forwarding Tunnel Information 
The purpose of the Forwarding Tunnel Information procedure is to enable an eNB to provide the GTP Tunnel Information for the relevant E-RABs to another eNB to be used for data forwarding. 
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Figure 20.2.2.xx-1: Forwarding Tunnel Information procedure
20.2.3
Void
END OF CHANGES
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