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[bookmark: _Toc440459304][bookmark: _Toc440062474]5.4.2.2	HARQ process
Each HARQ process is associated with a HARQ buffer.
Each HARQ process shall maintain a state variable CURRENT_TX_NB, which indicates the number of transmissions that have taken place for the MAC PDU currently in the buffer, and a state variable HARQ_FEEDBACK, which indicates the HARQ feedback for the MAC PDU currently in the buffer. When the HARQ process is established, CURRENT_TX_NB shall be initialized to 0.
The sequence of redundancy versions is 0, 2, 3, 1. The variable CURRENT_IRV is an index into the sequence of redundancy versions. This variable is up-dated modulo 4.
New transmissions are performed on the resource and with the MCS indicated on PDCCH or Random Access Response. Adaptive retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH. Non-adaptive retransmission is performed on the same resource and with the same MCS as was used for the last made transmission attempt.
The MAC entity is configured with a Maximum number of HARQ transmissions and a Maximum number of Msg3 HARQ transmissions by RRC: maxHARQ-Tx and maxHARQ-Msg3Tx respectively. For transmissions on all HARQ processes and all logical channels except for transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Tx. For transmission of a MAC PDU stored in the Msg3 buffer, the maximum number of transmissions shall be set to maxHARQ-Msg3Tx.

When the HARQ feedback is received for this TB, the HARQ process shall:
-	set HARQ_FEEDBACK to the received value.

If the HARQ entity requests a new transmission, the HARQ process shall:
-	set CURRENT_TX_NB to 0; 
-	set CURRENT_IRV to 0;
-	store the MAC PDU in the associated HARQ buffer;
-	store the uplink grant received from the HARQ entity;
-	set HARQ_FEEDBACK to NACK;
-	generate a transmission as described below.

If the HARQ entity requests a retransmission, the HARQ process shall:
-	increment CURRENT_TX_NB by 1;
-	if the HARQ entity requests an adaptive retransmission:
-	store the uplink grant received from the HARQ entity;
-	set CURRENT_IRV to the index corresponding to the redundancy version value provided in the HARQ information;
-	set HARQ_FEEDBACK to NACK;
-	generate a transmission as described below.
-	else if the HARQ entity requests a non-adaptive retransmission:
-	if HARQ_FEEDBACK = NACK:
-	generate a transmission as described below.
NOTE:	When receiving a HARQ ACK alone, the MAC entity keeps the data in the HARQ buffer.
NOTE:	When no UL-SCH transmission can be made due to the occurrence of a measurement gap, no HARQ feedback can be received and a non-adaptive retransmission follows.

To generate a transmission, the HARQ process shall:
-	if the MAC PDU was obtained from the Msg3 buffer; or
-	if Sidelink Discovery Gaps for Transmission are not configured by upper layers, and there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer in this TTI; or
-	if Sidelink Discovery Gaps for Transmission are configured by upper layers, and there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer, and there is no Sidelink Discovery Gap for Transmission in this TTI; or
-	if Sidelink Discovery Gaps for Transmission are configured by upper layers, and there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer, and there is a Sidelink Discovery Gap for Transmission in this TTI, and there is no configured grant for transmission on SL-DCH in this TTI:
-	instruct the physical layer to generate a transmission according to the stored uplink grant with the redundancy version corresponding to the CURRENT_IRV value;
-	increment CURRENT_IRV by 1;
-	if there is a measurement gap or Sidelink Discovery Gap for Reception at the time of the HARQ feedback reception for this transmission and if the MAC PDU was not obtained from the Msg3 buffer:
-	set HARQ_FEEDBACK to ACK at the time of the HARQ feedback reception for this transmission.

After performing above actions, the HARQ process then shall:
-	if CURRENT_TX_NB = maximum number of transmissions – 1:
-	flush the HARQ buffer;
<Cut unchanged sections>
[bookmark: _Toc440459330]5.14.1.3.1	Logical channel prioritization
The Logical Channel Prioritization procedure is applied when a new transmission is performed. Each sidelink logical channel has an associated priority which is the PPPP. Multiple sidelink logical channels may have the same associated priority. The mapping between priority and LCID is left for UE implementation.
The MAC entity shall perform the following Logical Channel Prioritization procedure for each SCI transmitted in an SC period:
-	The MAC entity shall allocate resources to the sidelink logical channels in the following steps:
-	Step 0: Select a ProSe Destination, not previously selected for this SC period, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission;
-	Step 1: Among the sidelink logical channels belonging to the selected ProSe Destination and having data available for transmission, allocate resources to the sidelink logical channel with the highest priority;
-	Step 2: if any resources remain, sidelink logical channels belonging to the selected ProSe Destination are served in decreasing order of priority until either the data for the sidelink logical channel(s) or the SL grant is exhausted, whichever comes first. Sidelink logical channels configured with equal priority should be served equally.
-	The UE shall also follow the rules below during the scheduling procedures above:
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.
[bookmark: _Toc440459344]NOTE:	The rules above imply that the order by which the sidelink logical channels are served is left for UE implementation. 
<Cut unchanged sections>
[bookmark: _Toc440459332]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 belongs to a ProSe Destination. Each sidelink logical channel is allocated to an LCG depending on the priority of the sidelink logical channel and the mapping between LCG ID and priority which is provided by upper layers in logicalChGroupInfoList [8]. LCG is defined per 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 either the data belongs to a sidelink logical channel with higher priority than the priorities of the sidelink logical channels which belong to any LCG belonging to the same ProSe Destination and for which data is already available for transmission, or there is currently no data available for transmission for any of the sidelink logical channels belonging to an LCG of 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 LCG of a 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 LCGs having data available for transmission plus its subheader:
-	report Sidelink BSR containing buffer status for all LCGs having data available for transmission;
-	else report Truncated Sidelink BSR containing buffer status for as many LCGs 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 LCGs having data available for transmission plus its subheader:
-	report Sidelink BSR containing buffer status for all LCGs having data available for transmission;
-	else report Truncated Sidelink BSR containing buffer status for as many LCGs 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 regular Sidelink BSRs shall be cancelled in case the remaining configured SL grant(s) valid for this SC Period can accommodate all pending data available for transmission. All triggered Sidelink BSRs shall be cancelled in case the MAC entity has no data available for transmission for any of the sidelink logical channels. 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 LCG 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 LCG.
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.
<Cut unchanged sections>
[bookmark: _Toc440459377]6.2.4	MAC header for SL-SCH
The MAC header is of variable size and consists of the following fields:
-	V: The MAC PDU format version number field indicates which version of the SL-SCH subheader is used. In this version of the specification two format versions are defined, and this field shall therefore be set to "0001" or "0010". The V field size is 4 bits;
-	SRC: The Source Layer-2 ID field carries the identity of the source. It is set to the ProSe UE ID. The SRC field size is 24 bits. If the V field is set to "0001", this identifier is a groupcast identifier. If the V field is set to "0010", this identifier is a unicast identifier;
-	DST: The DST field carries the 16 most significant bits of the Destination Layer-2 ID. The Destination Layer-2 ID is set to the ProSe Layer-2 Group ID or Prose UE ID. If the V field is set to "0001", this identifier is a groupcast identifier. If the V field is set to "0010", this identifier is a unicast identifier;
-	LCID: The Logical Channel ID field uniquely identifies the logical channel instance within the scope of one Source Layer-2 ID and Destination Layer-2 ID pair of the corresponding MAC SDU or padding as described in table 6.2.4-1. There is one LCID field for each MAC SDU or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. The LCID field size is 5 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU in bytes. There is one L field per MAC PDU subheader except for the last subheader. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field as indicated in table 6.2.4-2. There is one F field per MAC PDU subheader except for the last subheader. The size of the F field is 1 bit. If the size of the MAC SDU is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1;
-	E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/R/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU or padding starts at the next byte;
-	R: Reserved bit, set to "0".
The MAC header and subheaders are octet aligned.
Table 6.2.4-1 Values of LCID for SL-SCH
	Index
	LCID values

	00000
	Reserved

	00001-01010
	Identity of the logical channel

	01011-11011
	Reserved

	11100
	PC5-S messages that are not protected

	11101
	PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete"

	11110
	Other PC5-S messages that are protected

	11111
	Padding



Table 6.2.4-2 Values of F field:
	Index
	Size of Length field (in bits)

	0
	7

	1
	15



