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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

BSR


Buffer Status Report

C-RNTI


Cell RNTI

CQI


Channel Quality Indicator

eIMTA


Enhanced Interference Management and Traffic Adaptation

eIMTA-RNTI


Enhanced Interference Management and Traffic Adaptation - RNTI

E-UTRA


Evolved UMTS Terrestrial Radio Access

E-UTRAN


Evolved UMTS Terrestrial Radio Access Network

MAC


Medium Access Control

MCG


Master Cell Group

M-RNTI


MBMS RNTI

LCG


Logical Channel Group

PCell


Primary Cell 
PSCell


Primary Secondary Cell

PHR


Power Headroom Report

PMI


Precoding Matrix Index

P-RNTI


Paging RNTI

ProSe


Proximity-based Services

pTAG


Primary Timing Advance Group 

PTI


Precoding Type Indicator

RA-RNTI


Random Access RNTI

RI


Rank Indicator

RN


Relay Node

RNTI


Radio Network Temporary Identifier

SCell


Secondary Cell 
SCG


Secondary Cell Group

SCI


Sidelink Control Information

SI-RNTI


System Information RNTI 

SL


Sidelink

SL-RNTI


Sidelink RNTI

SR


Scheduling Request

SRS


Sounding Reference Symbols

SpCell


Special Cell

sTAG


Secondary Timing Advance Group

TAG


Timing Advance Group

TB


Transport Block

TPC-PUCCH-RNTI
Transmit Power Control-Physical Uplink Control Channel-RNTI

TPC-PUSCH-RNTI
Transmit Power Control-Physical Uplink Shared Channel-RNTI
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5.14.1.3
Multiplexing and assembly

For PDU(s) associated with one SCI, MAC shall consider only logical channels with same Source Layer-2 ID-Destination Layer-2 ID pairs.

5.14.1.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure is applied when a new transmission is performed.

The UE shall perform the following Logical Channel Prioritization procedure when a new transmission is performed:

-
the UE shall allocate resources to the sidelink logical channels according to the following rules:

- 
the UE should not segment an RLC SDU (or partially transmitted SDU) if the whole SDU (or partially transmitted SDU) fits into the remaining resources; 

-
if the UE segments an RLC SDU from the sidelink logical channel, it shall maximize the size of the segment to fill the grant as much as possible;

-
the UE should maximise the transmission of data;

-
if the MAC entity is given an sidelink grant size that is equal to or larger than 10 bytes while having data available for transmission, the MAC entity shall not transmit only padding.

NOTE:
The rules above imply that the order by which the sidelink logical channels are served is left for UE implementation. 
5.14.1.3.2
Multiplexing of MAC SDUs

The MAC entity shall multiplex MAC SDUs in a MAC PDU according to subclauses 5.14.1.3.1 and 6.1.6.

5.14.1.4
Buffer Status Reporting

The sidelink Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of sidelink data available for transmission in the SL buffers associated with the MAC entity. RRC controls BSR reporting for the sidelink by configuring the two timers periodic-BSR-TimerSL and retx-BSR-TimerSL. Each sidelink logical channel is allocated to an LCG with LCG ID set to "11"[8] and belongs to a ProSe Destination.

A sidelink Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
if the MAC entity has a configured SL-RNTI:

-
SL data, for a sidelink logical channel of a ProSe Destination, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and there is currently no data available for transmission for any of the sidelink logical channels belonging to the same ProSe Destination, in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR";

-
UL resources are allocated and number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of the Sidelink BSR MAC control element containing the buffer status for at least one ProSe Destination plus its subheader, in which case the Sidelink BSR is referred below to as "Padding Sidelink BSR";

-
retx-BSR-TimerSL expires and the MAC entity has data available for transmission for any of the sidelink logical channels, in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR";

-
periodic-BSR-TimerSL expires, in which case the Sidelink BSR is referred below to as "Periodic Sidelink BSR";

-
else:

-
An SL-RNTI is configured by upper layers and SL data is available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively), in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR".

For Regular and Periodic Sidelink BSR:

-
if the number of bits in the UL grant is equal to or larger than the size of a Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission plus its subheader:

-
report Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission;

-
else report Truncated Sidelink BSR containing buffer status for as many ProSe Destinations having data available for transmission as possible, taking the number of bits in the UL grant into consideration.

For Padding Sidelink BSR:

-
if the number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of a Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission plus its subheader:

-
report Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission;

-
else report Truncated Sidelink BSR containing buffer status for as many ProSe Destinations having data available for transmission as possible, taking the number of bits in the UL grant into consideration.

If the Buffer Status reporting procedure determines that at least one Sidelink BSR has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI and the allocated UL resources can accommodate a Sidelink BSR MAC control element plus its subheader as a result of logical channel prioritization:

-
instruct the Multiplexing and Assembly procedure to generate the Sidelink BSR MAC control element(s);

-
start or restart periodic-BSR-TimerSL except when all the generated Sidelink BSRs are Truncated Sidelink BSRs;

-
start or restart retx-BSR-TimerSL;

-
else if a Regular Sidelink BSR has been triggered:

-
if an uplink grant is not configured:

-
a Scheduling Request shall be triggered.

A MAC PDU shall contain at most one Sidelink BSR MAC control element, even when multiple events trigger a Sidelink BSR by the time a Sidelink BSR can be transmitted in which case the Regular Sidelink BSR and the Periodic Sidelink BSR shall have precedence over the padding Sidelink BSR.

The MAC entity shall restart retx-BSR-TimerSL upon reception of an SL grant.

All triggered Sidelink BSRs shall be cancelled in case the remaining SL grant(s) valid for this SC Period can accommodate all pending data available for transmission. All triggered Sidelink BSRs shall be cancelled when a Sidelink BSR (except for Truncated Sidelink BSR) is included in a MAC PDU for transmission. All triggered Sidelink BSRs shall be cancelled, and retx-BSR-TimerSL and periodic-BSR-TimerSL shall be stopped, when upper layers configure autonomous resource selection.

The MAC entity shall transmit at most one Regular/Periodic Sidelink BSR in a TTI. If the MAC entity is requested to transmit multiple MAC PDUs in a TTI, it may include a padding Sidelink BSR in any of the MAC PDUs which do not contain a Regular/Periodic Sidelink BSR.

All Sidelink BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each ProSe Destination shall report at the most one buffer status value per TTI and this value shall be reported in all Sidelink BSRs reporting buffer status for this ProSe Destination.

NOTE:
A Padding Sidelink BSR is not allowed to cancel a triggered Regular/Periodic Sidelink BSR. A Padding Sidelink BSR is triggered for a specific MAC PDU only and the trigger is cancelled when this MAC PDU has been built.
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5.15
SL-DCH data transfer

5.15.1
SL-DCH data transmission

5.15.1.1
Resource allocation

In order to transmit MAC PDU(s) on SL-DCH, the MAC entity shall for every discovery period and each MAC PDU:

-
if the MAC entity is configured by upper layers with a specific grant as specified in [8]:

-
using the specific grant determine the set of subframes in which a transmission of new MAC PDU(s) occur according to subclause 14.3.1 of [2];

-
consider the determined set of subframes to be a configured grant for the corresponding discovery period;

-
for every subframe, if the MAC entity has a configured grant occurring in that subframe, deliver the configured grant and the MAC PDU to the Sidelink HARQ Entity;

-
clear the configured grant at the end of the corresponding discovery period.

NOTE:
Mapping between grant and physical resources is specified in subclause 9.5.6 of [7].

-
else if the MAC entity is configured with a single pool of resources by upper layers:

-
select a random value p1 in the range from 0 to 1, where the random function shall be such that each of the allowed selections can be chosen with equal probability; 

-
if p1 is less than txProbability:

-
select a random resource from the pool of resources (excluding any resources which are overlapping with PRACH or resources belonging to the subframes of resources already selected for transmissions on SL-DCH in this discovery period), where the random function shall be such that each of the allowed selections (see subclause 14.3.1 of [2]) can be chosen with equal probability;

-
using the selected resource determine the set of subframes in which the transmission of a MAC PDU can occur according to subclause 14.3.1 of [2]

-
consider the determined set of subframes to be a configured grant for the corresponding discovery period; 

-
for every subframe, if the MAC entity has a configured grant occurring in that subframe, deliver the configured grant and the MAC PDU to the Sidelink HARQ Entity;

-
clear the configured grant at the end of the corresponding discovery period.
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6.1.6
MAC PDU (SL-SCH)

A MAC PDU consists of a MAC header, one or more MAC Service Data Units (MAC SDU), and optionally padding; as described in Figure 6.1.6-4. 

Both the MAC header and the MAC SDUs are of variable sizes.

A MAC PDU header consists of one SL-SCH subheader, one or more MAC PDU subheaders; each subheader except SL-SCH subheader corresponds to either a MAC SDU or padding. 

The SL-SCH subheader consists of the seven header fields V/R/R/R/R/SRC/DST.

A MAC PDU subheader consists of the six header fields R/R/E/LCID/F/L but for the last subheader in the MAC PDU. The last subheader in the MAC PDU consists solely of the four header fields R/R/E/LCID. A MAC PDU subheader corresponding to padding consists of the four header fields R/R/E/LCID.
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Figure 6.1.6-1: R/R/E/LCID/F/L MAC subheader
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Figure 6.1.6-2: R/R/E/LCID MAC subheader
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Figure 6.1.6-3: SL-SCH MAC subheader

MAC PDU subheaders have the same order as the corresponding MAC SDUs and padding.


Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required. Padding may have any value and the MAC entity shall ignore it. When padding is performed at the end of the MAC PDU, zero or more padding bytes are allowed.

When single-byte or two-byte padding is required, one or two MAC PDU subheaders corresponding to padding are placed after the SL-SCH subheader and before any other MAC PDU subheader.
A maximum of one MAC PDU can be transmitted per TB.
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Figure 6.1.6-4: Example of MAC PDU consisting of MAC header, MAC SDUs and padding
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