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-----Start of the First Change-----
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.

-
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;

-
ProSe resource coordination.
-----Start of the Next Change-----
20.2.2.18
X2 Removal procedure

The purpose of the X2 Removal procedure is to perform the removal of X2 connectivity between two eNBs in a controlled manner. If the procedure is successful, the receiving eNB responds with the X2 REMOVAL RESPONSE message, after which both eNBs remove the X2 signalling connection between them and may release all associated resources. In case the receiving eNB cannot remove the X2 signalling connection (e.g. because of an ongoing procedure and/or due to local configuration), it responds with the X2 REMOVAL FAILURE message.
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Figure 20.2.2.18-1: X2 Removal procedure
20.2.2.x
DiscTx resource Preparation procedure

The DiscTx resource Preparation procedure is initiated by the serving eNB to request from neighbour eNB2, about ProSe discovery transmission resources for a specific UE served by eNB1.


Figure 20.2.2.x-1: DiscTx resource Preparation procedure

20.2.2.y
DiscTx resource Release procedure
The DiscTx resource Release procedure is triggered by an eNB to initiate the release of the ProSe discovery transmission resources for a specific UE.
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Figure 20.2.2.y-1: DiscTx resource SeNB Release procedure

-----Start of the Next Change-----
23.11
Support for ProSe Direct Discovery

23.11.1
General

ProSe Direct Discovery is defined as the procedure used by the UE supporting ProSe Direct Discovery to discover other UE(s) in its proximity, using E-UTRA direct radio signals via PC5. ProSe Direct Discovery is supported only when the UE is served by E-UTRAN.
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Figure 23.11.1-1: PC5 interface for ProSe Direct 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 ProSe Direct Discovery models and types of ProSe Direct Discovery [62].

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.

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.

23.11.2
Radio Protocol Architecture

The Access Stratum protocol stack for ProSe Direct Discovery consists of only MAC and PHY.

The AS layer performs the following functions:

-
Interfaces with upper layer (ProSe Protocol): The MAC layer receives the discovery message from the upper layer (ProSe Protocol). The IP layer is not used for transmitting the discovery message;

-
Scheduling: The MAC layer determines the radio resource to be used for announcing the discovery message received from upper layer;

-
Discovery PDU generation: The MAC layer builds the MAC PDU carrying the discovery message and sends the MAC PDU to the physical layer for transmission in the determined radio resource. No MAC header is added.
23.11.3
Radio resource allocation

There are two types of resource allocation for discovery message announcement.

-
UE autonomous resource selection: A resource allocation procedure where resources for announcing of discovery message are allocated on a non UE specific basis, further characterized by:

-
The eNB provides the UE(s) with the resource pool configuration used for announcing of discovery message. The configuration may be signalled in broadcast or dedicated signalling;

-
The UE autonomously selects radio resource(s) from the indicated resource pool and announces discovery message;

-
The UE can announce discovery message on a randomly selected discovery resource during each discovery period.

-
Scheduled resource allocation: A resource allocation procedure where resources for announcing of discovery message are allocated on per UE specific basis, further characterized by:

-
The UE in RRC_CONNECTED may request resource(s) for announcing of discovery message from the eNB via RRC;

-
The eNB assigns resource(s) via RRC;

-
The resources are allocated within the resource pool that is configured in UEs for announcement.

For UEs in RRC_IDLE:

-
The eNB may select one of the following options:

-
The eNB may provide a resource pool for UE autonomous resource selection based discovery message announcement in SIB19. UEs that are authorized for Prose Direct Discovery use these resources for announcing discovery message in RRC_IDLE;

-
The eNB may indicate in SIB19 that it supports ProSe Direct Discovery but does not provide resources for discovery message announcement. UEs need to enter RRC_CONNECTED in order to request resources for discovery message announcement.

For UEs in RRC_CONNECTED:

-
A UE authorized to perform ProSe Direct Discovery announcement indicates to the eNB that it wants to perform ProSe Direct Discovery announcement;

-
The eNB validates whether the UE is authorized for ProSe Direct Discovery announcement using the UE context received from MME;

-
The eNB may configure the UE with resource pool for UE autonomous resource selection for discovery message announcement via dedicated signalling;

-
The eNB may configure resource pool along with dedicated resource in the form of time and frequency indices for discovery message announcement via dedicated RRC signalling;

-
The resources allocated by the eNB via dedicated signalling are valid until;

-
The eNB re-configures the resource(s) by RRC signalling or;

-
The UE enters RRC_IDLE.

Authorised receiving UEs in RRC_IDLE and RRC_CONNECTED monitor resource pools used for UE autonomous resource selection and resource pools for scheduled resource allocation. The eNB provides the resource pool configuration used for discovery message monitoring in SIB19. The SIB19 may contain detailed ProSe Direct Discovery configuration used for announcing in neighbour cells of intra-frequency as well.

Synchronous and asynchronous deployments are supported. Discovery resources can be overlapping or non-overlapping across cells.

A UE if authorised by the NW can announce discovery message only on serving cell. The UE can monitor discovery resources in the same as well as other frequencies than the serving cell, in same or different PLMNs.
· The serving cell may provide in SIB19 a list of frequencies along with PLMN ID on which the UE may aim to monitor discovery message;

· The serving cell does not provide detailed ProSe Discovery configuration for other carrier frequencies. The UE shall read SIB19 and other relevant SIBs on other carriers if it wants to perform discovery message monitoring on those carriers;

· Obtaining ProSe Direct Discovery configuration by reading SIB19 (and other SIBs) of an inter-frequency and/or inter-PLMN cell shall not affect the UE’s Uu reception on the serving cell(s);

-
The UE performs intra-frequency ProSe Direct Discovery announcement in subframes in which a ProSe Direct Discovery resource pool is configured. The ProSe Direct Discovery announcement shall not affect Uu transmission and/or reception;

-
The UE shall not create autonomous gaps.

· Intra-frequency, inter-frequency and inter-PLMN ProSe Direct Discovery monitoring shall not affect Uu reception.

-
The UE uses DRX occasions in RRC_IDLE and RRC_CONNECTED or second RX chain if it is available, for intra- frequency, inter-frequency and inter-PLMN discovery message monitoring;

-
The UE shall not create autonomous gaps.

· An RRC_CONNECTED UE sends a ProSe UE Information indication to the serving cell if it is interested or no longer interested in intra-frequency, inter-frequency or inter-PLMN discovery message monitoring.
23.11.x
Inter-eNB resource coordination

Inter-eNB resource coordination is to coordinate ProSe Direct Discovery Resource between eNBs, to allow an eNB to configure its UE(s) to perform ProSe Direct Discovery transmission in non-serving cell belongs to the neighbour eNB. The eNBs may exchange discovery Tx resource pool configuration in X2 Setup and eNB Configuration Update procedures. Upon receiving the Discovery Transmission Resource Request from a UE, the serving eNB may request dedicated resources for the UE from the non-serving cell belongs to neighbour eNB via DiscTx resource Preparation procedure.
-----End of the Changes-----
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