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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.

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.

LWA PDU: in LTE-WLAN Aggregation, a PDU with DRB ID generated by LWAAP entity for tranmission 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.
MCG bearer: in dual connectivity, a bearer whose radio protocols are only located in the MeNB to use MeNB resources only.
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.

Membership Verification: The process that checks whether a UE is a member or non-member of a hybrid cell.

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 "unicast" and/or MBMS services 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.

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.
<<< >>>

23.10
Support for sidelink communication
23.10.1
General

Sidelink communication is a mode of communication whereby UEs can communicate with each other directly over the PC5 interface [62]. This communication mode is supported when the UE is served by E-UTRAN and when the UE is outside of E-UTRA coverage. Sidelink communication can be performed only by those UEs that are authorised for public safety operation. Sidelink communication between ProSe-enabled Public safety UEs can be one-to-many or one-to-one communication.
In order to perform synchronisation for out of coverage operation UE(s) may act as a synchronisation source by transmitting SBCCH and a synchronisation signal. SBCCH carries the most essential system information needed to receive other sidelink channels and signals. SBCCH along with a synchronisation signal is transmitted with a fixed periodicity of 40ms. When the UE is in network coverage, the contents of SBCCH are derived from the parameters signalled by the eNB. When the UE is out of coverage, if the UE selects another UE as a synchronisation reference, then the content of SBCCH is derived from the received SBCCH; otherwise UE uses pre-configured parameters. SIB18 provides the resource information for synchronisation signal and SBCCH transmission. There are two pre-configured subframes every 40ms for out of coverage operation. UE receives synchronisation signal and SBCCH in one subframe and transmit synchronisation signal and SBCCH on another subframe if UE becomes synchronisation source based on defined criterion [16].

UE performs sidelink communication on subframes defined over the duration of Sidelink Control period. The Sidelink Control period is the period over which resources allocated in a cell for sidelink control information and sidelink data transmissions occur. Within the Sidelink Control period the UE sends sidelink control information followed by sidelink data. Sidelink control information indicates a Layer 1 ID and characteristics of the transmissions (e.g. MCS, location of the resource(s) over the duration of Sidelink Control period, timing alignment).

The UE performs transmission and reception over Uu and PC5 with the following decreasing priority order:
-
Uu transmission/reception (highest priority);

-
PC5 sidelink communication transmission/reception;

-
PC5 sidelink discovery announcement/monitoring (lowest priority).
<<< >>>

23.10.4
Sidelink Communication via ProSe UE-to-Network Relay
ProSe UE-to-Network Relay provides generic L3 forwarding function that can relay any type of IP traffic between the Remote UE and the network. One-to-one sidelink communication is used between the Remote UE and the ProSe UE-to-Network Relay for unicast traffic relaying to/from the Remote UE. One-to-many sidelink communication is used for MBMS traffic relaying from the ProSe UE-to-Network Relay to the Remote UEs. The Remote UE is authorised by upper layer and can be in-coverage or out-of-coverage of EUTRAN for UE-to-Network Relay discovery, (re)selection and communication. The ProSe UE-to-Network Relay is always in-coverage of EUTRAN. ProSe UE-to-Network Relay and the Remote UE performs sidelink communication and sidelink discovery as described in section 23.10 and 23.11 respectively.

The eNB controls whether the UE can act as a ProSe UE-to-Network Relay:
-
If the eNB broadcast any information associated to ProSe UE-to-Network Relay operation, then ProSe UE-to-Network Relay operation is supported in the cell;

-
The eNB may provide:
-
Transmission resources for ProSe UE-to-Network Relay discovery using broadcast for RRC_IDLE state and dedicated signalling for RRC_CONNECTED state;

-
Monitoring resources for ProSe UE-to-Network Relay discovery using broadcast signalling;

-
The eNB may broadcasts a minimum and/or a maximum Uu link quality (RSRP/RSRQ) threshold(s) that the ProSe UE-to-Network Relay needs to respect to autonomously start or stop the UE-to-Network Relay discovery procedure;

-
If the eNB does not broadcast transmission resource pool for ProSe-UE-to-Network Relay discovery, then UE can initiate request for ProSe-UE-to-Network Relay discovery resources by dedicated signalling, respecting these broadcasted threshold(s).
-
If the ProSe-UE-to-Network Relay is initiated by broadcast signalling, it can perform ProSe UE-to-Network Relay discovery when in RRC_IDLE. If the ProSe UE-to-Network Relay is initiated by dedicated signalling, it can perform relay discovery as long as it is in RRC_CONNECTED.
A ProSe UE-to-Network Relay performing sidelink communication for ProSe UE-to-Network Relay operation has to be in RRC_CONNECTED. After receiving a layer-2 link establishment request (upper layer message) [62] from the Remote UE, the ProSe UE-to-Network Relay indicates to the eNB that it is ProSe UE-to-Network Relay and intends to perform ProSe UE-to-Network Relay sidelink discovery and communication. The eNB may provide resources for ProSe UE-to-Network Relay discovery and communication.

The remote UE can decide when to start monitoring for ProSe UE-to-Network Relay discovery. The Remote UE can transmit ProSe UE-to-Network Relay discovery solicitation message while in RRC_IDLE or in RRC_CONNECTED depending on the configuration of resources for ProSe UE-to-Network Relay discovery. The eNB may broadcast a threshold, which is respected by Remote UE to transmit ProSe UE-to-Network Relay discovery solicitation message, to connect or communicate with ProSe UE-to-Network Relay UE. The RRC_CONNECTED Remote UE, respects the broadcasted threshold to indicate to eNB that it is a Remote UE and wants to participate in ProSe UE-to-Network Relay discovery and communication. The eNB may provide, transmission resources using broadcast or dedicated signalling and reception resources using broadcast singnaling for ProSe UE-to-Network Relay Operation. Remote UE stops using ProSe UE-to-Network Relay communication resources when RSRP goes above the broadcasted threshold.

NOTE:
Exact time of traffic switching from Uu to PC5 or vice versa is upto higher layer.
The Remote UE performs radio measurement at PC5 interface and uses it for ProSe UE-to-Network Relay selection and reselection along with higher layer criterion [62]. A ProSe UE-to-Network Relay is considered suitable in terms of radio criteria if the PC5 link quality exceeds configured threshold (pre-configured or provided by eNB). The Remote UE selects the ProSe UE-to-Network Relay, which satisfies higher layer criterion and has best PC5 link quality among all suitable ProSe UE-to-Network Relays.

The Remote UE triggers ProSe UE-to-Network Relay reselection when:

-
PC5 signal strength of current ProSe UE-to-Network Relay is below configured signal strength threshold;

-
The Remote UE may also trigger ProSe UE-to-Network Relay reselection when it receives a layer-2 link release message (upper layer message) [62] from ProSe UE-to-Network Relay.
23.11
Support for sidelink discovery
23.11.1
General

Sidelink discovery is defined as the procedure used by the UE supporting sidelink discovery to discover other UE(s) in its proximity, using E-UTRA direct radio signals via PC5. Sidelink discovery is supported both when UE is served by EUTRAN and when UE is out of EUTRA coverage. Only ProSe-enabled Public safety UE can perform sidelink discovery when it is out of EUTRA coverage. For public safety sidelink discovery the allowed frequency is pre-configured in the UE, and is used even when UE is out of coverage of EUTRA in that frequency. The pre-configured frequency is the same frequency as the Public Safety ProSe Carrier.
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Figure 23.11.1-1: PC5 interface for sidelink discovery [62]

Upper layer handles authorization for announcement and monitoring of discovery message.

Content of discovery message is transparent to Access Stratum (AS) and no distinction in AS is made for sidelink discovery models and types of sidelink discovery [62]. However higher layer informs AS whether the sidelink direct discovery announcement is related to public safety or non-Public safety discovery. Higher layer also informs whether the discovery announcement/monitoring is related to ProSe UE-to-Network Relay discovery or other public safety discovery (e.g. group member discovery).
NOTE:
The ProSe Protocol ensures that only valid discovery messages are delivered to AS for announcement.

The UE can participate in announcing and monitoring of discovery message in both RRC_IDLE and RRC_CONNECTED states as per eNB configuration. The UE announces and monitors its discovery message subject to the half-duplex constraint.

The UE that participates in announcing and monitoring of discovery messages maintains the current UTC time. The UE that participates in announcing transmits the discovery message, which is generated by the ProSe Protocol taking into account the UTC time upon transmission of the discovery message. In the monitoring UE, the ProSe Protocol provides the message to be verified together with the UTC time upon reception of the message to the ProSe Function.

NOTE:
UE may obtain UTC time from the RAN via SIB16 or from other sources such as NITZ, NTP, and GNSS depending on their availability.

In order to perform synchronisation UE(s) participating in announcing of discovery messages may act as a synchronisation source by transmitting a synchronisation signal based on the resource information for synchronisation signals provided in SIB19. A ProSe-enabled public safety UE participating in announcing of discovery messages (e.g. for relay or group member discovery) transmits synchronisation signal periodically and more often than non-public safety UEs.
There are three range classes. Upper layer authorisation provides applicable range class of the UE. Maximum allowed transmission power for each range class is signalled in SIB19. UE uses the applicable maximum allowed transmission power corresponding to its authorised range class. This puts an upper limit on the determined transmit power based on open loop power control parameters.
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