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5.14
SL-SCH Data transfer

5.14.1
SL-SCH Data transmission

5.14.1.1
SL Grant reception and SCI transmission

In order to transmit on the SL-SCH the MAC entity must have at least one sidelink grant.

Sidelink grants are selected as follows for sidelink communication:

-
if the MAC entity is configured to receive a single sidelink grant dynamically on the PDCCH and more data is available in STCH than can be transmitted in the current SC period, the MAC entity shall:

-
using the received sidelink grant determine the set of subframes in which transmission of SCI and transmission of first transport block occur according to subclause 14.2.1 of [2];

-
consider the received sidelink grant to be a configured sidelink grant occurring in those subframes starting at the beginning of the first available SC Period which starts at least 4 subframes after the subframe in which the sidelink grant was received, overwriting a previously configured sidelink grant occurring in the same SC period, if available;

-
clear the configured sidelink grant at the end of the corresponding SC Period;

-
else, if the MAC entity is configured by upper layers to receive multiple sidelink grants dynamically on the PDCCH and more data is available in STCH than can be transmitted in the current SC period, the MAC entity shall for each received sidelink grant:

-
using the received sidelink grant determine the set of subframes in which transmission of SCI and transmission of first transport block occur according to subclause 14.2.1 of [2];

-
consider the received sidelink grant to be a configured sidelink grant occurring in those subframes starting at the beginning of the first available SC Period which starts at least 4 subframes after the subframe in which the sidelink grant was received, overwriting a previously configured sidelink grant received in the same subframe number but in a different radio frame as this configured sidelink grant occurring in the same SC period, if available;

-
clear the configured sidelink grant at the end of the corresponding SC Period;

-
else, if the MAC entity is configured by upper layers to transmit using one or multiple pool(s) of resources as indicated in subclause 5.10.4 of [8] and more data is available in STCH than can be transmitted in the current SC period, the MAC entity shall for each sidelink grant to be selected:

-
if configured by upper layers to use a single pool of resources:

-
select that pool of resources for use;

-
else, if configured by upper layers to use multiple pools of resources:

-
select a pool of resources for use from the pools of resources configured by upper layers whose associated priority list includes the priority of the highest priority of the sidelink logical channel in the MAC PDU to be transmitted;

NOTE:
If more than one pool of resources has an associated priority list which includes the priority of the sidelink logical channel with the highest priority in the MAC PDU to be transmitted, it is left for UE implementation which one of those pools of resources to select.

-
randomly select the time and frequency resources for SL-SCH and SCI of a sidelink grant from the selected resource pool. The random function shall be such that each of the allowed selections [2] can be chosen with equal probability;

-
use the selected sidelink grant to determine the set of subframes in which transmission of SCI and transmission of first transport block occur according to subclause 14.2.1 of [2];

-
consider the selected sidelink grant to be a configured sidelink grant occurring in those subframes starting at the beginning of the first available SC Period which starts at least 4 subframes after the subframe in which the sidelink grant was selected;

-
clear the configured sidelink grant at the end of the corresponding SC Period;

NOTE:
Retransmissions on SL-SCH cannot occur after the configured sidelink grant has been cleared.

NOTE:
If the MAC entity is configured by upper layers to transmit using one or multiple pool(s) of resources as indicated in subclause 5.10.4 of [8], it is left for UE implementation how many sidelink grants to select within one SC period taking the number of sidelink processes into account.

Sidelink grants are selected as follows for V2X sidelink communication:
-
if the MAC entity is configured to receive a sidelink grant dynamically on the PDCCH and data is available in STCH, the MAC entity shall:

-
use the received sidelink grant to determine the number of HARQ retransmissions and the set of subframes in which transmission of SCI and SL-SCH occur according to subclause 14.2.1 and 14.1.1.4A of [2];

-
consider the received sidelink grant to be a configured sidelink grant;

-
if the MAC entity is configured by upper layers to receive a sidelink grant on the PDCCH addressed to SL Semi-Persistent Scheduling V-RNTI, the MAC entity shall for each SL SPS configuration:
-
if PDCCH contents indicate SPS activation:

-
use the received sidelink grant to determine the number of HARQ retransmissions and the set of subframes in which transmission of SCI and SL-SCH occur according to subclause 14.2.1 and 14.1.1.4A of [2];
-
consider the received sidelink grant to be a configured sidelink grant;

-
if PDCCH contents indicate SPS release:

-
clear the corresponding configured sidelink grant;
-
if the MAC entity is configured by upper layers to transmit using 

pool(s) of resources in one or multiple carriers

 as indicated in subclause 5.10.13.1 of [8] based on sensing, or partial sensing, or random selection only if upper layers indicates that transmissions of multiple MAC PDUs are allowed according to subclause 5.10.13.1a of [8], and the MAC entity selects to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, and data is available in STCH associated with one or multiple carriers

, the MAC entity shall for each Sidelink process configured for multiple transmissions on a selected carrier
 
according to subclause 5.14.1.x

:

-
if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESELECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is above the probability configured by upper layers in probResourceKeep; or

-
if neither transmission nor retransmission has been performed by the MAC entity on any resource indicated in the configured sidelink grant during the last second; or

-
if sl-ReselectAfter is configured and the number of consecutive unused transmission opportunities on resources indicated in the configured sidelink grant is equal to sl-ReselectAfter; or

-
if there is no configured sidelink grant; or

-
if the configured sidelink grant cannot accommodate a RLC SDU by using the maximum allowed MCS configured by upper layers in maxMCS-PSSCH and the MAC entity selects not to segment the RLC SDU; or

NOTE:
If the configured sidelink grant cannot accommodate the RLC SDU, it is left for UE implementation whether to perform segmentation or sidelink resource reselection.
-
if transmission(s) with the configured sidelink grant cannot fulfil the latency requirement of the data in a sidelink logical channel according to the associated PPPP, and the MAC entity selects not to perform transmission(s) corresponding to a single MAC PDU; or

NOTE:
If the latency requirement is not met, it is left for UE implementation whether to perform transmission(s) corresponding to single MAC PDU or sidelink resource reselection.

-
if a pool of resources is configured or reconfigured by upper layers:
-
trigger the TX carrier (re-)selection procedure as specified in sub-clause 5.14.1.x;




-
if the carrier is reselected in the TX carrier (re-)selection according to sub-clause 5.14.1.x: 
-
clear the configured sidelink grant, if available;

-
select one of the allowed values configured by upper layers in restrictResourceReservationPeriod and set the resource reservation interval by multiplying 100 with the selected value;

NOTE:
How the UE selects this value is up to UE implementation.

-
randomly select, with equal probability, an integer value in the interval [5, 15] for the resource reservation interval higher than or equal to 100ms, in the interval [10, 30] for the resource reservation interval equal to 50ms or in the interval [25, 75] for the resource reservation interval equal to 20ms, and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;

-
select the number of HARQ retransmissions from the allowed numbers that are configured by upper layers in allowedRetxNumberPSSCH included in pssch-TxConfigList and, if configured by upper layers, overlapped in allowedRetxNumberPSSCH indicated in cbr-pssch-TxConfigList for the highest priority of the sidelink logical channel(s)


 allowed on the carrier 

and the CBR measured by lower layers according to [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;

-
select an amount of frequency resources within the range that is configured by upper layers between minSubchannel-NumberPSSCH and maxSubchannel-NumberPSSCH included in pssch-TxConfigList and, if configured by upper layers, overlapped between minSubchannel-NumberPSSCH and maxSubchannel-NumberPSSCH indicated in cbr-pssch-TxConfigList for the highest priority of the sidelink logical channel(s) allowed on the carrier 
and the CBR measured by lower layers according to [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;

-
if transmission based on random selection is configured by upper layers:

-
randomly select the time and frequency resources for one transmission opportunity from the resource pool, according to the amount of selected frequency resources. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
else:

-
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer according to subclause 14.1.1.6 of [2], according to the amount of selected frequency resources. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmission opportunities of SCI and SL-SCH corresponding to the number of transmission opportunities of MAC PDUs determined in subclause 14.1.1.4B of [2];

-
if the number of HARQ retransmissions is equal to 1 and there are available resources left in the resources indicated by the physical layer that meet the conditions in subclause 14.1.1.7 of [2] for more transmission opportunities:

-
randomly select the time and frequency resources for one transmission opportunity from the available resources, according to the amount of selected frequency resources. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for the other transmission opportunities of SCI and SL-SCH corresponding to the number of retransmission opportunities of the MAC PDUs determined in subclause 14.1.1.4B of [2];

-
consider the first set of transmission opportunities as the new transmission opportunities and the other set of transmission opportunities as the retransmission opportunities;

-
consider the set of new transmission opportunities and retransmission opportunities as the selected sidelink grant.

-
else:

-
consider the set as the selected sidelink grant;

-
use the selected sidelink grant to determine the set of subframes in which transmissions of SCI and SL-SCH occur according to subclause 14.2.1 and 14.1.1.4B of [2];

-
consider the selected sidelink grant to be a configured sidelink grant;

-
else if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESELECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is less than or equal to the probability configured by upper layers in probResourceKeep:

-
clear the configured sidelink grant, if available;

-
randomly select, with equal probability, an integer value in the interval [5, 15] for the resource reservation interval higher than or equal to 100ms, in the interval [10, 30] for the resource reservation interval equal to 50ms or in the interval [25, 75] for the resource reservation interval equal to 20ms, and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;

-
use the previously selected sidelink grant for the number of transmissions of the MAC PDUs determined in subclause 14.1.1.4B of [2] with the resource reservation interval to determine the set of subframes in which transmissions of SCI and SL-SCH occur according to subclause 14.2.1 and 14.1.1.4B of [2];

-
consider the selected sidelink grant to be a configured sidelink grant;

-
else, if the MAC entity is configured by upper layers to transmit using 
pool(s) of resources in one or multiple carriers as indicated in subclause 5.10.13.1 of [8], the MAC entity selects to create a configured sidelink grant corresponding to transmission(s) of a single MAC PDU, and data is available in STCH associated with one or multiple carriers, the MAC entity shall for a Sidelink process on a selected carrier according to subclause 5.14.1.x:

-
trigger the TX carrier (re-)selection procedure as specified in sub-clause 5.14.1.x;
-
select the number of HARQ retransmissions from the allowed numbers that are configured by upper layers in allowedRetxNumberPSSCH included in pssch-TxConfigList and, if configured by upper layers, overlapped in allowedRetxNumberPSSCH indicated in cbr-pssch-TxConfigList for the highest priority of the sidelink logical channel(s) allowed on the carrier 
and the CBR measured by lower layers according to [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;

-
select an amount of frequency resources within the range that is configured by upper layers between minSubchannel-NumberPSSCH and maxSubchannel-NumberPSSCH included in pssch-TxConfigList and, if configured by upper layers, overlapped between minSubchannel-NumberPSSCH and maxSubchannel-NumberPSSCH indicated in cbr-pssch-TxConfigList for the highest priority of the sidelink logical channel(s) allowed on the carrier 
and the CBR measured by lower layers according to [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;

-
if transmission based on random selection is configured by upper layers:

-
randomly select the time and frequency resources for one transmission opportunity of SCI and SL-SCH from the resource pool, according to the amount of selected frequency resources. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
else:

-
randomly select the time and frequency resources for one transmission opportunity of SCI and SL-SCH from the resource pool indicated by the physical layer according to subclause 14.1.1.6 of [2] , according to the amount of selected frequency resources. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
if the number of HARQ retransmissions is equal to 1:

-
if transmission based on random selection is configured by upper layers and there are available resources that meet the conditions in subcause 14.1.1.7 of [2] for one more transmission opportunity:

-
randomly select the time and frequency resources for the other transmission opportunity of SCI and SL-SCH corresponding to additional transmission of the MAC PDU from the available resources, according to the amount of selected frequency resources. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
else, if transmission based on sensing or partial sensing is configured by upper layers and there are available resources left in the resources indicated by the physical layer that meet the conditions in subcause 14.1.1.7 of [2] for one more transmission opportunity:

-
randomly select the time and frequency resources for the other transmission opportunity of SCI and SL-SCH corresponding to additional transmission of the MAC PDU from the available resources, according to the amount of selected frequency resources. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
consider a transmission opportunity which comes first in time as the new transmission opportunity and a transmission opportunity which comes later in time as the retransmission opportunity;

-
consider both of the transmission opportunities as the selected sidelink grant;

-
else:

-
consider the transmission opportunity as the selected sidelink grant;

-
use the selected sidelink grant to determine the subframes in which transmission(s) of SCI and SL-SCH occur according to subclause 14.2.1 and 14.1.1.4B of [2];

-
consider the selected sidelink grant to be a configured sidelink grant;

NOTE:
For V2X sidelink communication, the UE should ensure the randomly selected time and frequency resources fulfill the latency requirement. 
NOTE:
For V2X sidelink communication, when there is no overlapping between the chosen configuration(s) in pssch-TxConfigList and chosen configuration(s) indicated in cbr-pssch-TxConfigList, it is up to UE implementation whether the UE transmits and which transmitting parameters the UE uses between allowed configuration(s) indicated in pssch-TxConfigList and allowed configuration(s) indicated in cbr-pssch-TxConfigList.
The MAC entity shall for each subframe:

-
if the MAC entity has a configured sidelink grant occurring in this subframe:

-
if SL_RESOURCE_RESELECTION_COUNTER = 1 and the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is above the probability configured by upper layers in probResourceKeep:

-
set the resource reservation interval equal to 0;

-
if the configured sidelink grant corresponds to transmission of SCI:

-
instruct the physical layer to transmit SCI corresponding to the configured sidelink grant;

-
for V2X sidelink communication, deliver the configured sidelink grant, the associated HARQ information and the value of the highest priority of the sidelink logical channel(s) in the MAC PDU to the Sidelink HARQ Entity for this subframe;

-
else if the configured sidelink grant corresponds to transmission of first transport block for sidelink communication:

-
deliver the configured sidelink grant and the associated HARQ information to the Sidelink HARQ Entity for this subframe.

NOTE:
If the MAC entity has multiple configured grants occurring in one subframe and if not all of them can be processed due to the single-cluster SC-FDM restriction, it is left for UE implementation which one of these to process according to the procedure above.

5.14.1.2
Sidelink HARQ operation

5.14.1.2.1
Sidelink HARQ Entity

The MAC entity is configured by upper layers to transmit using pool(s) 

of resources on one or multiple carriers as indicated in subclause 5.10.13.1 of [8], there is one Sidelink HARQ Entity at the MAC entity for each carrier for transmission on SL-SCH, which maintains a number of parallel Sidelink processes.

For sidelink communication, the number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is defined in [8].

For V2X sidelink communication, the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity is 8. A sidelink process may be configured for transmissions of multiple MAC PDUs. For transmissions of multiple MAC PDUs, the maximum number of transmitting Sidelink processes with each Sidelink HARQ Entity is 2.
A delivered and configured sidelink grant and its associated HARQ information are associated with a Sidelink process.

For each subframe of the SL-SCH and each Sidelink process, the Sidelink HARQ Entity shall:

-
if a sidelink grant corresponding to a new transmission opportunity has been indicated for this Sidelink process and there is SL data, for sidelink logical channels of ProSe destination associated with this sidelink grant, available for transmission:

-
obtain the MAC PDU from the "Multiplexing and assembly" entity;

-
deliver the MAC PDU and the sidelink grant and the HARQ information to this Sidelink process;

-
instruct this Sidelink process to trigger a new transmission.

-
else, if this subframe corresponds to retransmission opportunity for this Sidelink process:

-
instruct this Sidelink process to trigger a retransmission.

NOTE:
The resources for retransmission opportunities are specified in subclause 14.2.1 of [2] unless specified in subclause 5.14.1.1.

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 and optionally 
an associated PPPR. Multiple sidelink logical channels may have the same associated priority. The mapping between priority and LCID is left for UE implementation. If duplication is activated as specified in [4], the MAC entity shall map different sidelink logical channels which correspond to the same PDCP entity

 in duplication onto different carriers selected in 5.14.1.x within the carrier frequencies allowed by the upper layer.
 


The MAC entity shall perform the following Logical Channel Prioritization procedure either for each SCI transmitted in an SC period in sidelink communication, or for each SCI corresponding to a new transmission in V2X sidelink communication:

-
The MAC entity shall allocate resources to the sidelink logical channels in the following steps:

-
Only consider sidelink logical channels not previously selected for this SC period and the SC periods (if any) which are overlapping with this SC period, to have data available for transmission in sidelink communication.
-
Only consider sidelink logical channels which are allowed on the carrier 


where the SCI is transmitted for V2X sidelink communication, if configured by upper layers according to [8][15]
-
Exclude sidelink logical channel(s) not allowed on the carrier where the SCI is transmitted, if duplication is activated as specified in [4].
-
Step 0: Select a ProSe Destination, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission;

-
For each MAC PDU associated to the SCI:

-
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.
Editor’s Note: It is FFS whether other sidelink logical channels belonging to the selected ProSe Destination than the logical channels allowed by CBR-PPPP table are also served in the remaining resources, if any sidelink resources remain.

-
The UE shall also follow the rules below during the scheduling procedures above:

-
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 a sidelink grant size that is equal to or larger than 10 bytes (for sidelink communication) or 11 bytes (for V2X sidelink communication) while having data available for transmission, the MAC entity shall not transmit only padding.

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 and optionally the PPPR of the sidelink logical channel, and the mapping between LCG ID and priority and optionally the mapping between LCG ID and PPPR which are 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 or a configured SL-V-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 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 or an SL-V-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 in sidelink communication or in case the remaining configured SL grant(s) valid can accommodate all pending data available for transmission in V2X sidelink communication. 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.

5.14.1.x
TX carrier (re-)selection for V2X sidelink communication
The MAC entity shall:

-
if the MAC entity is configured by upper layers to transmit using pool(s) 
of resources on one or multiple carriers as indicated in subclause 5.10.13.1 of [8] and data is available in STCH (i.e. initial Tx carrier selection): 
-
for each carrier configured by upper layers and for each sidelink logical channel where data is available:
-
if the carrier is associated with the sidelink logical channel

; and if the CBR of the carrier measured by lower layers according to [6], if CBR measurement results are available, or the corresponding defaultTxConfigIndex configured by upper layers for the carrier, if CBR measurement results are not available is below threshEnteringCarrier
 

associated with the priority of the sidelink logical channel:
-
consider the carrier as a candidate carrier 

for TX carrier (re-)selection.


-
else if the MAC entity has been configured by upper layers to transmit using pool(s) 
of resources on one or multiple carriers as indicated in subclause 5.10.13.1 of [8], and the TX carrier reselection is triggered for a process associated with a carrier according to sub-clause 5.14.1.1 (i.e. Tx carrier reselection):
-
for each sidelink logical channel allowed on the carrier where data is available and Tx carrier (re-)selection is triggered:
-
if the CBR of the carrier measured by lower layers according to [6] if CBR measurement results are available or the corresponding defaultTxConfigIndex configured by upper layers for carrier  if CBR measurement results are not available is below 
threshLeavingCarrier
 associated with priority of sidelink logical channel:
-
consider the carrier as a candidate carrier for TX carrier (re-)selection;




-
else:
-
for each carrier configured by upper layers except the carrier, if the CBR of the carrier measured by lower layers according to [6], if CBR measurement results are available, or the corresponding defaultTxConfigIndex configured by upper layers for the carrier, if CBR measurement results are not available is below threshEnteringCarrier
 associated with the priority of the sidelink logical channel
-
consider the carrier as a candidate carrier for TX carrier (re-)selection.
The MAC entity shall:

-
if more than one carriers are considered as the candidate carriers for TX carrier (re-)selection:
-
for each sidelink logical channel allowed on the carrier where data is available and Tx carrier (re-)selection is triggered, select one or more carrier(s) and associated pool(s) of resources among the

 candidate carriers 

with increasing order of CBR from the lowest CBR based on the CBR measured by lower layers according to [6] if CBR measurement results are available, or the corresponding defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;



-
else if only one pool of resources is considered as the candidate pool for TX carrier selection or if only one pool of resources is configured by upper layers:

-
select the carrier and the associated pool of resources.


NOTE:
It is left to UE implementation how many carriers to select based on UE capability
.


 NOTE:
It is left to UE implementation to determine the sidelink logical channels for which Tx carrier (re-)selection is triggered among the sidelink logical channels allowed on the carrier.
	Start of next change


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 three format versions are defined, and this field shall therefore be set to "0001", "0010", and "0011". If the DST field is 24 bits this field shall be set to "0011". 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;

-
DST: The DST field can be 16 bits or 24 bits. If it is 16 bits, it carries the 16 most significant bits of the Destination Layer-2 ID. If it is 24 bits, it is set to the Destination Layer-2 ID. For sidelink communication, the Destination Layer-2 ID is set to the ProSe Layer-2 Group ID or Prose UE ID. For V2X sidelink communication, the Destination Layer-2 ID is set to the identifier provided by upper layers as defined in [14]. 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 values of LCID from ‘01011’ to ‘10100’ identify the logical channels used to send duplicated MAC SDUs from logical channels of which the values of LCID from ‘00001’ to ‘01010’ respectively in sequential order. 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

	01011-10100
	Identity of the logical channel which is used for duplication

	10101-11011
	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


Editor’s Note: It is FFS on a range of logical channel which is used for duplication.

	End of change


�Not sure I understand this change. I guess that there is still one pool per carrier. Maybe it should be:





“using a pool of resources in one or multiple carriers”…


�Agree with one pool per carrier. In Rel-14, only one pool is configured at a time. However, from the MAC entity point of view, in Rel-15, multiple pools of resource s can be configured to support CA/Duplication. The intention of adding this wording is to clarify this point.


�We think such wording is perhaps better, i.e. using pool(s) in one or multiple carriers…


�fine with the suggestion.


�Is this for packet duplication carrier restriction and/or for the applicable carrier set from the upper layer?


�Among the carriers associated a service, which carrier is used for packet duplication is up to UE implementation. I do not see a need of any configuration from upper layer. 


Do you think that we need some configuration from upper layer?


[Xiaox] Actually for packet duplication, I tend to agree with you for Mode 4. But for Mode 3, as you might noticed in RRC CR discussion, there might be carrier sets configured for each PPPR and thus associated with a duplicated LCHs by the eNB. 


Anyway, I think that we might not need to intentiaonally mention the LCG-carrier association here, since as long as there is data in STCH, no matter to which carriers this STCH is associated,  procedure for resource selection below needs to run anyway.  


�As explained in the associated email discussion, our understanding not all of the following conditions should be treated equally. For example if the MAC PDU cannot fit none of the existing SL process then the UE may reselect any of the SL carriers currently in use.





Otherwise from the current procedural text “the MAC entity shall for each Sidelink process configured for multiple transmissions” check the below conditions and trigger carrier/resource reselection even if there is another SL process in which the MAC PDU can be accommodated.





This issue was discussed last meeting, and an FFS was captured. We suggest capturing here an “FFS on whether some of the below conditions shall be treated differently for carrier reselection purposes”.


�As shown in MAC open issue discussion, most of companies prefer that each sidelink process triggers carrier (re-)selection. So, I’d like to keep per-SL process triggering concept.





Each sidelink process is associated with carrier so that I have updated to ‘the selected carrier’


�It seems that we cannot have this restriction here, because this restriction makes the UE unable to enter the loop for the inital resource/carrier selection when the UE has not selected any resource/carrier yet at the very beginning. 





So we should remove this restriction, and make the UE able to enter the following steps for the very first time of resource/carrier selection.


�For the initial case, I think 5.14.1.x is directly triggered based on the condition in 5.14.1.x. Thus, when this condition is tested, there is a selected carrier.


�Not sure it is formally correct to put the resource reselection here.


For example, if the carrier previously in use is stopped being used


�For the case mentioned, with the existing resource reselection triggering condition (e.g. if neither transmission nor retransmission has been performed by the MAC entity on any resource indicated in the configured sidelink grant during the last second), the MAC entity would trigger Tx carrier (re-)selection. 


During the Tx carrier (re-)selection procedure, since there is no data for the logical channel, the carrier is released from our understanding.


Do you still think it is problem to put the concerned sentence here? 


�Same concern as Ericsson. If we just have this sentence, then resource reselection will still be performed for a SL process, even if after this step its associated carrier is no more selected. 





So we may need to add a condition saying that the following resource reselection is performed for this SL process only if "it associated carrier is selected"; otherwise, it seems that the SL process should not take any action afterward.





If none of the SL processes actually reselects resources in it assocaited carrier, it means the carrier itself is stopped being used. 


�I have added one more sentence to reflect the comments from Marco and Xiao


�Perhaps the SL LCHs considered here should be aligned with those to be multiplexed into the MAC PDU to be transmitted by the SL LCP procedure, instead of only, considering those LCHs allowed in this carriers by the upper layer. So here we may be able to say "highest priority of the sidelink LCHs in the MAC PDU to be transmitted on this carrier."


�Could you clarify the differences between the original sentence and your suggested wording?


[Xiaox] My concern here is that if the following "allowed on the carrier" only refers to the applicable carriers instructed by the upper layerto each SL LCH, we may fail to consider the CBR-PPPR criterion and duplication carrier restriction for LCHs which are however consider in SL LCP. Hence, the highest priority SL LCH referred here might be mismatch with the highest priority SL LCH to be really included in the MAC PDU formed in SL LCP


My suggest wording is "highest priority of the sidelink LCHs in the MAC PDU to be transmitted on this carrier."





�I feel that we does not have different understanding what the words should satisfy. If Ran2 feel that it is ambiguious, it would be good to find a word to cover the restrictions based on service, CBR-PPPP and duplication for this section as well as section 5.14.1.x in upcoming meeting. 


�Not sure what this “mapped to the carrier” refers to. I think that here the SL logical channels are the ones in the MAC PDU, so no need to mention the carrier associated.


�The intention of the added wording is that we have restriction on the allowed carrier based on PPPP. With this restriction, some logical channels are allowed in one carrier while other logical channels are not allowed.


�Same as above.


�Same comment as earlier comment.


�Same as earlier comment


�Same as earlier comment


�Similar comment as before. Not sure why it should be pool(s).


�Please refer to the previous comment


�In this release, isn’t it always provided by upper layer for all the V2X message?


�It is obvious that this restriction is applied to only the pair of duplicatied SL LCH corresponding to the same PDCP entity.


�Fine with the suggestion.


�We assume that the whole sentence should apply to Mode 4 only, cause for Mode 3, the carrier sets associated with each duplicated LCH may need to be configured by the eNB.  





Also, shouldn't the different carriers mapped to the two duplicated SL LCH be non-overlapping?


�Since whether the sentence is applied to mode 3 as well as mode 4 seems to be one of the scope of RRC e-mail discussion, I’d like to suggest to update after this meeting, if necessary.





I didn’t fully understand second part of your comment. 


[Xiaox] What I mean for the second part is that, the two sets of carriers mapped respectively to a pair of duplicated LCHs should not share any common carriers (which is also the requirement of NR duplication). But if we only say here "different LCHs mapped to different carriers", it seems not quite clear what this mean: for example, for a pair of duplicated LCHs, say LCH1 and LCH2, is such mapping LCH1=>{F1, F2}; LCH2=> {F2, F3} allowed?


As a suggestion, I added some words after this sentence, and of course the wording can be further polished. (The carriers mapped to a sidelink logical channel shall not include the same carrier with those mapped to the other sidelink logical channel of the same PDCP entity)


�Firstly, the added sentence is removed since people does have enough time to digest. However, in order not to lose your valuable comment, the sentence is put in your comment.


Secondly, I feel that the exsiting text already covers your cases. Let’s have further talk.


�Is this only for the applicable carriers instructed by upper layer, or considering also the CBR-PPPP restriction for carrier usage? 





(Considering that the following sentence seems to be for the carrier restriction for packet duplication)


�My intention is to capture both. From the MAC point of view, V2X layer and RRC layer are upper. So RRC specification and V2X specification are added as references. 


[Xiaox] Thanks for the clarification. So may we consider to have some alignments about the wording respectively for: 


1) carriers allowed by upper layer, 


2) carriers filtered our by PPPP-CBR criterion;


3) carriers based on the SL packet duplication restriction?


Otherwise, sometimes the same wording is used to convey different meanings in different places, e.g. "allowed" at times only describes those allowed by upper layer, sometimes describes those both allowed by upper layer and filtered out by CBR-PPPP (as here).


Thanks for suggestion. We are fine to have clarity. However, sometimes since we need to cover all three cases together, it could be lengthened. Hence, it would be good to have good wording to cover these cases.


�To reflect the outcome of the e-mail discussion.


�Same comment as above


�Not sure I understand where this association comes from and what it means.





�The intention of the added wording is that we have restriction on the allowed carrier based on PPPP. With this restriction, some logical channels are allowed in one carrier while other logical channels are not allowed.


Threshold for initial (re)selection (�To be modified according to RRC CR)


�This sentence does not make sense


The intention of the sentence is as follows.





�if CBR measurement results are not available, the corresponding defaultTxConfigIndex configured by upper layers for the carrier, is below threshEnteringCarrier� ��





For improving readability, any suggestions are welcome if needed.


�Just to clarify:


I see that in this CR, rapporteur uses three different types of descriptions to describe the carriers:


1) the applicable carrier sets instructed by the upper layer ->  use wording like "carriers allowed by"


2) the carriers filtered out by the CBR-PPPP restriction -> use wording like "candidate carrier"


3) the carrier usable for the duplicated LCHs -> use the wording like "carriers mapped to this LCH"(in SL LCP subclause) 





Is this the correct understanding?


To reduce the ambiguity, I have replaced ‘mapped to’ to ‘allowed on’.


Regarding ‘candidate’, your understanding is correct. “candidate carrier is only used in this section to indicate temporary candidate set.


�Once the carrier satisfy the above condition, from our understanding, this carrier can be kept selected rather than set as a candidate carrier .


�For a logical channel, the carrier may be kept. However, for other logical channel that was originally allowed in the carrier, the carrier may not be kept.


In this kind of situation, it is possible that the UE may select the other carrier to transmit both logical channels.


Thus, I used the term ‘candidate’ even in this case.


�Same comment as above


�As pointed out by Intel, it seems ‘below’ is correct.


Threshold for carrier keeping (�To be modified according to RRC CR)


�Once entering this conditions, I guess the UE shall stop using this carrier. Maybe it should be captured somewhere that this carrier shall be excluded from the carrier selection procedure


�I'm afraid that the procedure for carrier keeping may not be able to be placed here, but instead should be placed in the below procedure for "final carrier selection". Particularly, to only list the carriers which meet the carrier keeping condition (i.e. below the carrier keeping thehold) as candidate carriers cannot guarantee this carrier will be really selected finally and thus kept being used.


Basically, if we added �‘for each sidelink logical channel mapped to the carrier where data is available,’ as you suggested by below comment, the above situation might be minimized without moving the concerned sentence somewhere else. However, even if the relevant sentence is placed somewhere else, the current carrier (which is below keeping threshold) may not be selected depending on UE capability issue.





Thus, I’d like to keep the sentence as it is.


[Xiaox] I think that the agreement we made in the previous meeting is that if the CBR of a carrier already selected is below the threshold for keeping, then the UE shall use this carrier as before. This means that the UE should firmly select this carrier, instead of only giving the possibility for the carrier to be selected, as long as keeping condition is met.


The capability issue is another story/dimension. Even if the capability is limited, the UE within its capability shall still first select the carrier that meets the keeping condition, instead of going to select other carriers. So I think UE capability should not be a reason that violates our previous agreement.  


�I still think that the carrier may be not reselected due to some reasons such as a new service initiation. It would be better to discuss and have firm agreement on this in upcoming meeting.


Threshold for initial (re)selection (�To be modified according to RRC CR)


�Maybe the procedure for carrier keeping (i.e. threshLeavingCarrier�) need to be placed somewhere near here for the actual selection of carriers.


�Please refer to the above comments.


[Xiaox] Same replies as above.


�With current wording the candidate carriers include also the carriers for which the CBR is above threshLeavingCarrier….which is not the wanted behaviour I guess.


�I change ‘above’ to ‘below’ according to Intel’s comment.


� In the current descriptions, the UE can just get the candidate carrier set containing the candidate carriers of all SL LCHs (as in above procedures for finding candidate carriers), but does not distinguish per LCH candidate carriers. Then, it is possible that the candidate carriers of some LCHs which are not among those with lowest CBRs may never be selected, so that the data in these LCHs can never be transmited, thus suffering starvation. 





To this end, we think that it may be better for the selection of the final carriers to be performed in a per-LCH way. 


�I have sympathy with your comment. To resolve the issue, as you suggested, ‘for each sidelink logical channel mapped to the carrier where data is available,’ is added.


[Xiaox] Happy to see the sympathy ( 


I further think perhaps we can let UE first select a set of SL LCHs, for which it wants to select carrier (e.g. the LCHs whose data cannot be sent on the already selected carriers yet), and then for each selected SL LCH, the UE performs the below procedures to select a carrier(s). Then, we do not need to make UE go through ALL SL LCHs as specified here. 


Which LCHs to be selected by the UE can be left to UE implementation. 


�Based on the comment from Qianxi, I have added two sentences (‘and Tx carrier (re-)selection is triggered’ and ‘NOTE:	It is left to UE implementation to determine the sidelink logical channels for which Tx carrier (re-)selection is triggered among the sidelink logical channels allowed on the carrier’). I hope this resolves your concern.


�Not sure this is needed, since reousrce selection is done after.


Not sure that selecting associated pool as a consequence of carrier selection is resource selection.  I think resource reselection is done in 5.14.1.1. on a selected pool.


�To be clear, I added these words.


�This NOTE can be moved at the end of the section.


�Fine to move.


�To reflect the outcome of the e-mail discussion.





