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23.10.3
Radio resource allocation

The UE supporting ProSe Direct Communication can operate in two modes for resource allocation:
-
Scheduled resource allocation is characterized by: 

-
The UE needs to be RRC_CONNECTED in order to transmit data;
-
The UE requests transmission resources from the eNB. The eNB schedules transmission resources for transmission of Sidelink Control and data; 

-
The UE sends a scheduling request (D-SR or Random Access) to the eNB followed by a ProSe BSR. Based on the ProSe BSR the eNB can determine that the UE has data for a ProSe Direct Communication transmission and estimate the resources needed for transmission. eNB can schedule transmission resources for ProSe Direct Communication using configured SL-RNTI.
-
UE autonomous resource selection is characterized by: 

-
A UE on its own selects resources from resource pools to transmit Sidelink Control and data.
UE in RRC_CONNECTED may send the ProSe Direct indication to eNB when UE becomes interested in ProSe Direct Communication. In response eNB may configure the UE with a SL-RNTI. 

A UE is considered in-coverage for ProSe Direct Communication whenever it detects a cell on a Public Safety ProSe Carrier as per criteria specified in [16]. The following rules apply for the UE:

-
If the UE is out of coverage it can only use UE autonomous resource selection;
-
If the UE is in coverage it may use scheduled resource allocation or autonomous resource selection as per eNB configuration;
-
If the UE is in coverage it shall use only the resource allocation mode indicated by eNB configuration unless one of the exceptional cases as specified in [16] occurs; 

-
When an exceptional case occurs the UE is allowed to use UE autonomous resource selection temporarily even though it was configured to use scheduled resource allocation. Resource pool to be used during exceptional case may be provided by eNB. 

A UE that is camped or connected on one carrier frequency but interested in ProSe Direct Communication operation on another carrier frequency (i.e. Public Safety ProSe Carrier) shall attempt to find cells on the Public Safety ProSe Carrier. 

-
An RRC_IDLE UE camped on a cell in another carrier frequency, but in the coverage area of an E-UTRA cell on Public Safety ProSe Carrier may consider the Public Safety ProSe carrier to be highest priority; and reselects to the cell on the Public Safety ProSe Carrier. UE may consider a frequency (non-Public Safety ProSe carrier) to be highest priority if it can perform ProSe Direct Communication only while camping on the frequency;
-
An RRC_CONNECTED UE served by a cell in another carrier frequency may send a ProSe Direct Communication indication to its serving cell when it wants to perform ProSe Direct Communication. The indication contains the intended Public Safety ProSe Carrier;
-
The serving cell indicates with the presence of SIB 18 whether the UE is allowed to send the ProSe Direct Communication indication;

-
The serving cell may configure an inter-frequency RRM measurement on the Public Safety ProSe Carrier;
-
Once the UE enters coverage of a cell on the Public Safety ProSe Carrier, based on measurement report the eNB performs inter-frequency mobility to the Public Safety ProSe Carrier; 
-
If inter-frequency mobility is not performed by the serving cell, or if it fails, the UE may still perform ProSe Direct Communication using UE autonomous resource selection from the resource pools, if any, broadcasted by the detected E-UTRA cell on the Public Safety ProSe Carrier.

-
If the UE does not detect an E-UTRA cell on the Public Safety ProSe Carrier, the UE can use Public Safety ProSe Carrier resources preconfigured in the UICC or ME for out of coverage ProSe Direct Communication;  
-
If the UE detects an E-UTRA cell on the Public Safety ProSe Carrier, the UE stops using resources preconfigured in the UICC or ME. UE may use UE autonomous resource selection from the resource pools, if any, broadcasted by the detected E-UTRA cell on the Public Safety ProSe Carrier.
NOTE:
For Rel-12 all ProSe communication (for a UE) is performed on a single preconfigured Public Safety ProSe Carrier Frequency, which is valid in the operating region. Higher layers check validity of the Public Safety ProSe Carrier Frequency in the operating region.  

The cell on the Public Safety ProSe Carrier may select one of the following options: 

-
The cell on the Public Safety ProSe Carrier may provide transmission resource pools for UE autonomous resource selection in SIB 18 ; 
-
UEs that are authorized for Prose Direct Communication may use these resources for ProSe Direct Communication in RRC_IDLE in the cell in the same carrier (i.e. Public Safety ProSe Carrier).
-
UEs that are authorized for Prose Direct Communication may use these resources for ProSe Direct Communication in RRC_IDLE or RRC_CONNECTED in a cell in another carrier. 
-
The cell on the Public Safety ProSe Carrier may indicate in SIB 18 that it supports ProSe Direct Communication but does not provide transmission resources. UEs need to enter RRC_CONNECTED to perform ProSe Direct Communication transmission. In this case the cell on the Public Safety ProSe Carrier may provide in broadcast signalling fallback transmission resource pools for UE autonomous resource selection, to be used by the UE in case of failure to establish a RRC connection, as well as for exceptional cases in RRC CONNECTED, as specified in [16].
-
A UE in RRC_CONNECTED that is authorized to perform ProSe Direct Communication transmission indicates to the serving eNB that it wants to perform ProSe Direct Communication transmissions; 
-
The eNB validates whether the UE is authorized for ProSe Direct Communication transmission using the UE 
context received from MME;
-
The eNB may configure a UE by dedicated signalling with transmission resource pools for UE autonomous resource selection; that may be used without constraints while the UE is RRC_CONNECTED. Alternatively, the eNB may configure a UE to only use the fallback transmission resource pools provided in SIB18 for UE autonomous resource selection for theexceptional cases, as specified in [16], and rely on scheduled resource allocation otherwise.

