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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.
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 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.
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.
WLAN Termination: the logical node that terminates the Xw interface on the WLAN side.
6.3
PDCP Sublayer

This subclause provides an overview on services, functions and PDU structure provided by the PDCP sublayer.

6.3.1
Services and Functions

Except for NB-IoT, the main services and functions of the PDCP sublayer for the user plane include:

-
Header compression and decompression: ROHC only;

-
Transfer of user data;

-
In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC AM;
-
For split bearers in DC and LWA bearers (only support for RLC AM): PDCP PDU routing for transmission and PDCP PDU reordering for reception;

-
Duplicate detection of lower layer SDUs at PDCP re-establishment procedure for RLC AM;

-
Retransmission of PDCP SDUs at handover and, for split bearers in DC and LWA bearers, of PDCP PDUs at PDCP data-recovery procedure, for RLC AM;

-
Ciphering and deciphering;

-
Timer-based SDU discard in uplink. 
For NB-IoT UE when AS security is activated, the main services and functions of the PDCP sublayer for the user plane include:
-
Header compression and decompression: ROHC only;

-
Transfer of user data;

-
In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC AM;
-
Duplicate detection of lower layer SDUs at PDCP re-establishment procedure for RLC AM;

-
Ciphering and deciphering;

-
Timer-based SDU discard in uplink.

NOTE 1:
When compared to UTRAN, the lossless DL RLC PDU size change is not required.

The main services and functions of the PDCP for the control plane include:

-
Ciphering and Integrity Protection;

-
Transfer of control plane data.
NOTE 2:
For a NB-IoT UE that supports Control Plane CIoT EPS optimizations [20] only, PDCP is bypassed. For a NB-IoT UE that supports both Control Plane CIoT EPS optimizations and User Plane CIoT EPS optimizations [20], PDCP is not used until AS security is activated.
22A.1.2
Radio Protocol Architecture

In LWA, the radio protocol architecture that a particular bearer uses depends on the LWA backhaul scenario and how the bearer is set up. Two bearer types exist for LWA: split LWA bearer and switched LWA bearer. Those two bearer types are depicted on Figure 22A.1.2-1 for the collocated scenario and on Figure 22A.1.2-2 for the non-collocated scenario.
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Figure 22A.1.2-1: LWA Radio Protocol Architecture for the Collocated Scenario
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Figure 22A.1.2-2: LWA Radio Protocol Architecture for the Non-Collocated Scenario
For PDUs sent over WLAN in LWA operation, the LWAAP entity [66] generates LWAAP PDU containing a DRB identity and the WT uses the LWA EtherType 0x9E65 for forwarding the data to the UE over WLAN. The UE uses the LWA EtherType to determine that the received PDU belongs to an LWA bearer and uses the DRB identity to determine to which LWA bearer the PDU belongs to.
In the downlink, the PDCP sublayer of the UE supports in-sequence delivery of upper layer PDUs based on the reordering procedure introduced for DC. In the uplink, PDCP PDUs can only be sent via the LTE.
The UE supporting LWA may be configured by the eNB to send PDCP status report or LWA status report, in cases where feedback from WT is not available.
Only RLC AM can be configured for an LWA bearer.

LWA and DC are not configured simultaneously for a UE.
22A.1.3.2
User Plane
In the non-collocated LWA scenario, the Xw user plane interface (Xw-U) is defined between eNB and WT. The Xw-U interface supports flow control based on feedback from WT.
The Flow Control function is applied in the downlink when an E-RAB is mapped onto an LWA bearer, i.e. the flow control information is provided by the WT to the eNB for the eNB to control the downlink user data flow to the WT for the LWA bearer. The OAM configures the eNB with the information of whether the Xw DL delivery status provided from a connected WT concerns LWAAP PDUs successfully delivered to the UE or successfully transferred toward the UE.
The Xw-U interface is used to deliver LWAAP PDUs between eNB and WT.
For LWA, the S1-U terminates in the eNB and, if Xw-U user data bearers are associated with E-RABs for which the LWA bearer option is configured, the user plane data is transferred from eNB to WT using the Xw-U interface.

Figure 22A.1.3.2-1 shows U-plane connectivity of eNB and WT involved in LWA for a certain UE: the S1-U is terminated at the eNB; the eNB and the WT are interconnected via Xw-U.
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Figure 22A.1.3.2-1: U-Plane connectivity of eNB and WT for LWA
22B
Xw Interface

22B.1
User Plane

The Xw user plane interface (Xw-U) is defined between eNB and WT. The Xw-U interface provides non guaranteed delivery of user plane PDUs. The user plane protocol stack on the Xw interface is shown in Figure 22B.1-1. The transport network layer is built on IP transport and GTP-U is used on top of UDP/IP to carry the user plane PDUs.
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Figure 22B.1-1: Xw Interface User Plane
For LWA, if Xw-U user data bearers are associated with E-RABs for which the LWA bearer is configured, GTP-U conveys LWAAP PDUs in downlink and a RAN Container containing flow control information. The RAN Container is carried in the "RAN Container" field of the GTP-U extension header.
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