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1 Introduction
At RANP#83 meeting, a WI on NR V2X was approved [1], and one of the objectives is as following:

	· Sidelink physical layer procedures as per the study outcome

· HARQ procedures [RAN1, RAN2]


In the RAN1 #94bis meeting [2], it was agreed that sidelink HARQ feedback and HARQ combining in the physical layer are supported for unicast and groupcast:

	Agreements:

· For unicast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.

· FFS details, including the possibility of disabling HARQ in some scenarios

· For groupcast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.

· FFS details, including the possibility of disabling HARQ in some scenarios


In addition, in the RAN2 #104 meeting [3], the following agreements have been made:
Agreements on MAC:

3:
Sidelink HARQ transmissions (w/o HARQ feedback) and Sidelink process are supported at least for NR sidelink broadcast. RAN2 should further discuss potential enhancements to sidelink HARQ operation, considering RAN1 progress.
In this contribution, we will discuss issues about HARQ support for NR sidelink, from RAN2 perspective.
2 Discussion

2.1 Sidelink HARQ operation - Tx UE
In LTE-V2X [5], the sidelink HARQ operation for Tx UE includes two parts: sidelink HARQ entity and sidelink process, we will discuss them one by one.
1) Sidelink HARQ Entity
In LTE V2X [5], there is one sidelink HARQ entity maintained for each sidelink carrier, and each sidelink HARQ entity maintains a number of parallel sidelink processes. No HARQ process identifier (ID) is associated with each HARQ process.
	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 clause 5.10.13.1 of TS 36.331 [8]. For each carrier, there is one Sidelink HARQ Entity at the MAC entity 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 TS 36.331 [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 associated with each Sidelink HARQ Entity is 2.

A delivered and configured sidelink grant and its associated HARQ information are associated with a Sidelink process.


To our understanding, the same mechanism (i.e. shared HARQ entity) can be reused in NR-V2X for broadcast/groupcast/unicast communications, which means only one HARQ entity maintained for each sidelink carrier, and the sidelink HARQ entity maintains a number of parallel sidelink processes which may be shared by multiple connections for unicast, multiple groups for groupcast, and multiple services for broadcast.
There is another model that multiple HARQ entities maintained for each sidelink carrier, and one sidelink HARQ entity for each connection or group or service. This requires the UE having multiple HARQ entities, which we think is not cost-efficient.
Proposal 1: Like Tx UE in LTE-V2X, only one NR sidelink HARQ entity maintained for each sidelink carrier for transmission, and shared by all cast-types 
Proposal 1a: Like Tx UE in LTE-V2X, the NR sidelink HARQ entity maintains a number of parallel sidelink processes, and shared by all unicast connections and groups and broadcast services. The maximum number of transmitting sidelink processes associated with each NR sidelink HARQ entity is pending on RAN1.
In LTE V2X [5], for each subframe of SL-SCH and each sidelink process, the sidelink HARQ entity have different operations based on whether it is a new transmission or retransmission. For the new transmission, the HARQ entity shall: a) obtain the MAC PDU; b) deliver the MAC PDU and SL grant and HARQ information to the sidelink process; c) instruct the sidelink process to trigger a new transmission. For the retransmission, the HARQ entity shall only instruct the sidelink process to trigger a retransmission.
	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 clause 14.2.1 of TS 36.213 [2] unless specified in clause 5.14.1.1.


To our understanding, the same mechanism can be reused in NR-V2X for broadcast/groupcast/unicast communications.
Proposal 2: Like Tx UE in LTE-V2X, for NR broadcast/groupcast/unicast, for each subframe of SL-SCH and each sidelink process, the NR sidelink HARQ entity shall instruct this sidelink process to trigger a new transmission or retransmission.
Proposal 2a: Like Tx UE in LTE-V2X, for NR broadcast/groupcast/unicast, for the new transmission, before instructing the sidelink process to trigger a new transmission, the NR sidelink HARQ entity shall obtain the MAC PDU, and deliver the MAC PDU and sidelink grant and HARQ information to this sidelink process.
In LTE V2X [5], for a Tx UE, when a configured sidelink grant is scheduled by the network or selected by the UE itself, such grant and its associated HARQ information will be associated with a sidelink HARQ process. The initial transmission and blind HARQ retransmission will be handled by this sidelink HARQ process. For a Rx UE, when a SCI indicating new transmission is received, a sidelink HARQ process is associated with the SCI. Based on the above analysis, we can find that in LTE sidelink, when a sidelink HARQ process is used, it will be associated with a configured grant (for Tx UE) or a SCI (for Rx UE).

Observation1: In LTE-V2X, for the Tx UE a HARQ process is associated with a grant (including all transmission resources).

Proposal 2b: For NR-V2X broadcast, if RAN1 agrees to use the same mechanism as LTE-V2X, each corresponding HARQ process at the Tx UE is associated with a grant.
When HARQ feedback and HARQ combining are introduced for unicast and groupcast in NR sidelink, the above HARQ process design is not suitable anymore, more analysis will be provided in section 2.3.
2) Sidelink process
In LTE V2X [5], the sidelink HARQ process shall generate a transmission or retransmission when receiving request from sidelink HARQ entity. For new transmission, the sidelink HARQ process shall do extra operations before generating the transmission: a) set RV to initial value; b) store the MAC PDU in HARQ buffer; c) store the sidelink grant received from sidelink HARQ entity.
	5.14.1.2.2
Sidelink process
 …
If the Sidelink HARQ Entity requests a new transmission, the Sidelink process shall:

-
set CURRENT_IRV to 0;

-
store the MAC PDU in the associated HARQ buffer;

-
store the sidelink grant received from the Sidelink HARQ Entity;

-
generate a transmission as described below.

If the Sidelink HARQ Entity requests a retransmission, the Sidelink process shall:

-
generate a transmission as described below.


To our understanding, the same mechanism can be reused in NR-V2X for broadcast/groupcast/unicast communications.
Proposal 3: Like LTE-V2X, for NR broadcast/groupcast/unicast, the NR sidelink HARQ process shall generate a transmission (e.g. new transmission or retransmission) requested by NR sidelink HARQ entity.
Proposal 3a: Like LTE-V2X, for NR broadcast/groupcast/unicast, before the NR sidelink HARQ process generates a new transmission, it shall: a) set RV to initial value; b) store the MAC PDU in the associated HARQ buffer; c) store the sidelink grant received from the sidelink HARQ entity.

In LTE V2X [5], to generate a transmission, the sidelink process may instruct the PHY layer to generate a transmission according to the stored sidelink grant and RV, when the following criteria fulfils:
· no uplink transmission
· the UE can transmit SL and UL simultaneously

· SL priority is higher than UL priority
· no sidelink discovery gap, or the UE can transmit SL-SCH and discovery simultaneously

	To generate a transmission, the Sidelink process shall:

-
if there is no uplink transmission; or if the MAC entity is able to perform uplink transmissions and transmissions on SL-SCH simultaneously at the time of the transmission; or if there is a MAC PDU to be transmitted in this TTI in uplink, except a MAC PDU obtained from the Msg3 buffer and transmission of V2X sidelink communication is prioritized over uplink transmission; and

-
if there is no Sidelink Discovery Gap for Transmission or no transmission on PSDCH at the time of the transmission; or, in case of transmissions of V2X sidelink communication, if the MAC entity is able to perform transmissions on SL-SCH and transmissions on PSDCH simultaneously at the time of the transmission:

-
instruct the physical layer to generate a transmission according to the stored sidelink grant with the redundancy version corresponding to the CURRENT_IRV value.
-
increment CURRENT_IRV by 1;

-
if this transmission corresponds to the last transmission of the MAC PDU:

-
decrement SL_RESOURCE_RESELECTION_COUNTER by 1, if available.


To our understanding, all the upper conditions except the last one (e.g. for SL discovery gap) can be reused in NR-V2X for broadcast/groupcast/unicast communications, as we have agreed not to support discovery channel in R16 for NR-V2X.
Proposal 4: Like LTE-V2X, for NR broadcast/groupcast/unicast, the NR sidelink HARQ process shall instruct the PHY layer to generate a transmission according to the stored SL grant and RV when: a) no uplink transmission; b) UE can transmit SL and UL simultaneously; c) SL priority is higher than UL priority.
In LTE V2X [5], after the SL HARQ process generating a transmission, it shall increase the RV by 1 even the SL is not transmitted actually (e.g. dropped by higher UL data), we think this is not good to guarantee the actual SL transmission numbers, more details can be found in our paper [6].
Proposal 5: For NR-V2X broadcast/groupcast/unicast, RAN2 to discuss whether the NR sidelink HARQ process shall increase the RV by 1 when: a) for each SL transmission opportunity; b) SL is transmitted actually at least from MAC point of view.
In LTE V2X [5], mode 4 UE may maintains a counter for reserved resources (i.e. SL_RESOURCE_RESELECTION_COUNTER), for the last transmission of each MAC PDU, the HARQ process shall decrease the counter by 1. When the counter is 0, the UE shall release this reserved grant and trigger the resource reselection procedure.
	5.14.1.2.2
Sidelink process

… …
If the sidelink process is configured to perform transmissions of multiple MAC PDUs for V2X sidelink communication the process maintains a counter SL_RESOURCE_RESELECTION_COUNTER. For other configurations of the sidelink process, this counter is not available.


For NR-V2X, there is no too much agreeements about mode2 reselection procedure in RAN1, so RAN2 shall wait more progress on this counter in RAN1.
Proposal 6: For NR-V2X broadcast/groupcast/unicast, RAN2 shall wait RAN1’s progress on whether to support transmission of multiple MAC PDUs for SL, and whether to maintain the counter to count the used numbers of reserved grants for mode2.
2.2 Sidelink HARQ operation - Rx UE

In LTE-V2X [5], the sidelink HARQ operation for Rx UE includes three parts: MAC entity, sidelink HARQ entity and sidelink process, we will discuss them one by one as following.
1) MAC entity
In LTE-V2X [5], the MAC entity shall monitor PSCCH for each subframe, and store the SCI and associated HARQ information and deliver them to the sidelink HARQ entity.
	5.14.2.1
SCI reception

SCI transmitted on the PSCCH indicate if there is a transmission on SL-SCH and provide the relevant HARQ information.

The MAC entity shall:

-
for each subframe during which the MAC entity monitors PSCCH:

…
-
else if SCI for this subframe has been received on the PSCCH for V2X sidelink communication:

-
determine the set of subframes in which reception of the transport block occur according to clause 14.1.2 of TS 36.213 [2] using the received SCI;

-
store the SCI and associated HARQ information as SCI valid for the subframes corresponding to transmission(s) of the transport block;
-
for each subframe for which the MAC entity has a valid SCI:
-
deliver the SCI and the associated HARQ information to the Sidelink HARQ Entity.


Proposal 7: Like LTE-V2X, for the Rx UE in NR-V2X for broadcast/groupcast/unicast, its MAC entity shall monitor SCI for each subframe, store the valid SCI and associated HARQ information, and then deliver them to the sidelink HARQ entity.
2) Sidelink HARQ entity
In LTE-V2X [5], for the Rx UE, there is only one sidelink HARQ entity for each carrier for all reception of SL-SCH, and the HARQ entity maintains a number of parallel sidelink processes, which means the HARQ entity and HARQ processes are shared by all broadcast services reception.
	5.14.2.2
Sidelink HARQ operation

5.14.2.2.1
Sidelink HARQ Entity

For each carrier, there is one Sidelink HARQ Entity at the MAC entity for reception of the SL-SCH, which maintains a number of parallel Sidelink processes.

Each Sidelink process is associated with SCI in which the MAC entity is interested. If SCI includes the GroupDestination ID, this interest is as determined by the Group Destination ID of the SCI. The Sidelink HARQ Entity directs HARQ information and associated TBs received on the SL-SCH to the corresponding Sidelink processes.
The number of Receiving Sidelink processes associated with the Sidelink HARQ Entity is defined in TS 36.331 [8].


To our understanding, all the above mechanism and procedures can be reused in NR-V2X for broadcast/groupcast/unicast, which means:
1) Only single HARQ entity maintained for each carrier, and the HARQ entity is shared by all cast-types
2) A number of parallel HARQ processes maintained and shared by all connections/groups/broadcast services, when an Rx UE has multiple unicast connections, belonging to multiple groups, and interested with multiple broadcast services simultaneously.

Proposal 8: Like Rx UE in LTE-V2X, only one NR sidelink HARQ entity maintained for each sidelink carrier for reception, and shared by all cast-types 
Proposal 8a: Like Rx UE in LTE-V2X, the NR sidelink HARQ entity maintains a number of parallel sidelink processes, and shared by all unicast connections and groups and broadcast services. FFS for the maximum number of receiving sidelink processes associated with each NR sidelink HARQ entity.
In LTE-V2X [5], the HARQ entity shall perform the following procedures:
1) For each valid SCI: deemed as a new transmission, and allocate a sidelink process to handle this new TB reception, and associate this process with SCI, and trigger a new transmission reception.
2) For each retransmission: the HARQ entity directs received HARQ information and associated TBs to the correct HARQ process (i.e. the same HARQ process to handle initial transmission of same TB) for soft combination, and trigger a retransmission reception.
As in LTE-V2X, both initial and retransmission resource are carried in each SCI (e.g. “Retransmission index” and “Time gap between initial transmission and retransmission”), for each SCI reception the Rx UE thinks the same initial transmission and associated retransmission has the same SCI, and send the TB to the HARQ process with the same SCI. So by associating the process with SCI, the Rx UE can directs the retransmission to the correct HARQ process for soft combination.
	For each subframe of the SL-SCH, the Sidelink HARQ Entity shall:

-
for each SCI valid in this subframe:

-
allocate the TB received from the physical layer and the associated HARQ information to a Sidelinkprocess, associate this Sidelink process with this SCI and consider this transmission to be a new transmission.

-
for each Sidelink process:

-
if this subframe corresponds to retransmission opportunity for the Sidelink process according to its associated SCI:

-
allocate the TB received from the physical layer and the associated HARQ information to the Sidelink process and consider this transmission to be a retransmission.


To our understanding, if RAN1 has agreed to use the same mechanism (e.g. for each SCI carrying all transmission resources for the TB) for NR-V2X broadcast communication, then the same mechanism can be reused in NR-V2X for HARQ entity handling.
Proposal 9: Like Rx UE in LTE-V2X, NR sidelink HARQ entity shall

· for each new transmission of NR broadcast/groupcast/unicast, allocate a sidelink process and associate with SCI, and trigger the new transmission reception.

· for each retransmission of NR broadcast/groupcast/unicast, direct received HARQ information and associated TBs to the same HARQ process associating with same SCI, and trigger a retransmission reception. FFS for the meaning of same SCI for unicast/groupcast and broadcast.
Proposal 10: For NR-V2X broadcast, if RAN1 decides carrying all transmission resources in each SCI, NR sidelink HARQ entity shall:

· reuse LTE-V2X mechanism (e.g. via valid SCI) to judge whether it is a new transmission or retransmission.
· for the same SCI, for broadcast it means with same initial and retransmission resources.

When HARQ feedback is introduced for unicast and groupcast in NR sidelink, the above HARQ process design (e.g. how to judge it is a new transmission/retransmission, and how to associate the same HARQ process with which information) is not suitable anymore, see more details in section2.3.
3) Sidelink process
In LTE-V2X [5], when the HARQ entity requests one HARQ process to trigger a reception (e.g. for new transmission or retransmission), the corresponding HARQ process shall:
· Update the RV value (e.g. set to 0 for new transmission, or increase by 1 for retransmission)
· Decode the received data (e.g. directly for new transmission, or soft combination for retransmission) according to latest RV

· If first successful decoding, deliver decoded MAC PDU to the disassembly and demultiplexing entity
	5.14.2.2.2
Sidelink process

For each subframe where a transmission takes place for the Sidelink process, one TB and the associated HARQ information is received from the Sidelink HARQ Entity.

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 updated modulo 4.

For each received TB and associated HARQ information, the Sidelink process shall:

-
if this is a new transmission:

-
set CURRENT_IRV to 0;

-
store the received data in the soft buffer and optionally attempt to decode the received data according to CURRENT_IRV. 
-
else if this is a retransmission:

-
if the data for this TB has not yet been successfully decoded:

-
increment CURRENT_IRV by 1;

-
combine the received data with the data currently in the soft buffer for this TB and optionally attempt to decode the combined data according to the CURRENT_IRV.

-
if the data which the MAC entity attempted to decode was successfully decoded for this TB:

-
if this is the first successful decoding of the data for this TB:

-
if the DST field of the decoded MAC PDU subheader is equal to the 16 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 8 LSB are equal to the Group Destination ID in the corresponding SCI:

-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
-
else if the DST field of the decoded MAC PDU subheader is equal to any of the Destination Layer-2 ID(s) of the UE:

-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.


To our understanding, the upper procedures can be reused for NR-V2X except:
1) RV value: in LTE-V2X, the RV value is maintained by the Rx UE according to whether it is a new transmission or retransmission. But in NR-V2X, RAN1 has agreed to carry the RV parameter in SCI [4], in this case the RX UE shall use the RV value provided by Tx UE in SCI for decoding;
2) Soft combination in MAC or PHY layer: in LTE-V2X MAC layer performs the soft combination, but in NR Uu the PHY layer is responsible for soft combination and HARQ feedback (e.g. TB/CBG feedback, ACK or NACK…), so for NR-V2X sidelink which model to choose shall be discussed in RAN2.
	Agreements:

· Layer-1 destination ID can be explicitly included in SCI
· FFS how to determine Layer-1 destination ID

· FFS size of Layer-1 destination ID

· The following additional information can be included in SCI
· Layer-1 source ID

· FFS how to determine Layer-1 source ID

· FFS size of Layer-1 source ID

· HARQ process ID

· NDI

· RV

· FFS whether some of the above information may not be present etc. in some operations (e.g., depending on whether they are used for unicast, groupcast, broadcast)


Proposal 11: When the HARQ entity requests one HARQ process to trigger a reception (e.g. for new transmission or retransmission), the corresponding HARQ process shall:
· Update the RV value by the Rx UE (e.g. set to 0 for new transmission, or increase by 1 for retransmission) or according to RV provided in SCI, FFS which solution to be used for broadcast/groupcast/unicast based on RAN1’s agreements
· Decode the received data (e.g. directly for new transmission, or soft combination for retransmission) according to latest RV

· If first successful decoding, deliver decoded MAC PDU to the disassembly and demultiplexing entity
· FFS for soft combination at sidelink MAC layer or sidelink PHY layer
3 Conclusion

In this paper, we have discussed some issues about HARQ support in NR sidelink, and have made the following proposals:
Proposal 1: Like Tx UE in LTE-V2X, only one NR sidelink HARQ entity maintained for each sidelink carrier for transmission, and shared by all cast-types (e.g. unicast and groupcast and broadcast).

Proposal 1a: Like Tx UE in LTE-V2X, the NR sidelink HARQ entity maintains a number of parallel sidelink processes, and shared by all unicast connections and groups and broadcast services. The maximum number of transmitting sidelink processes associated with each NR sidelink HARQ entity is pending on RAN1.

Proposal 2: Like Tx UE in LTE-V2X, for NR broadcast/groupcast/unicast, for each subframe of SL-SCH and each sidelink process, the NR sidelink HARQ entity shall instruct this sidelink process to trigger a new transmission or retransmission.

Proposal 2a: Like Tx UE in LTE-V2X, for NR broadcast/groupcast/unicast, for the new transmission, before instructing the sidelink process to trigger a new transmission, the NR sidelink HARQ entity shall obtain the MAC PDU, and deliver the MAC PDU and sidelink grant and HARQ information to this sidelink process.

Observation1: In LTE-V2X, for the Tx UE a HARQ process is associated with a grant (including all transmission resources).

Proposal 2b: For NR-V2X broadcast, if RAN1 agreed to use the same mechanism as LTE-V2X, each corresponding HARQ process at the Tx UE is associated with a grant.
Proposal 3: Like LTE-V2X, for NR broadcast/groupcast/unicast, the NR sidelink HARQ process shall generate a transmission (e.g. new transmission or retransmission) requested by NR sidelink HARQ entity.

Proposal 3a: Like LTE-V2X, for NR broadcast/groupcast/unicast, before the NR sidelink HARQ process generates a new transmission it shall: a) set RV to initial value; b) store the MAC PDU in the associated HARQ buffer; c) store the sidelink grant received from the sidelink HARQ entity.

Proposal 4: Like LTE-V2X, for NR broadcast/groupcast/unicast, the NR sidelink HARQ process shall instruct the PHY layer to generate a transmission according to the stored SL grant and RV when: a) no uplink transmission; b) UE can transmit SL and UL simultaneously; c) SL priority is higher than UL priority.
Proposal 5: For NR-V2X broadcast/groupcast/unicast, RAN2 to discuss whether the NR sidelink HARQ process shall increase the RV by 1 when: a) for each SL transmission opportunity; b) SL is transmitted actually at least from MAC point of view.
Proposal 6: For NR-V2X broadcast/groupcast/unicast, RAN2 shall wait RAN1’s progress on whether to support transmission of multiple MAC PDUs for SL, and whether to maintain the counter to count the used numbers of reserved grants for mode2.

Proposal 7: Like LTE-V2X, for the Rx UE in NR-V2X for broadcast/groupcast/unicast, its MAC entity shall monitor SCI for each subframe, store the valid SCI and associated HARQ information, and then deliver them to the sidelink HARQ entity.
Proposal 8: Like Rx UE in LTE-V2X, only one NR sidelink HARQ entity maintained for each sidelink carrier for reception, and shared by all cast-types.

Proposal 8a: Like Rx UE in LTE-V2X, the NR sidelink HARQ entity maintains a number of parallel sidelink processes, and shared by all unicast connections and groups and broadcast services. FFS for the maximum number of receiving sidelink processes associated with each NR sidelink HARQ entity.

Proposal 9: Like Rx UE in LTE-V2X, NR sidelink HARQ entity shall

· for each new transmission of NR broadcast/groupcast/unicast, allocate a sidelink process and associate with SCI, and trigger the new transmission reception.

· for each retransmission of NR broadcast/groupcast/unicast, direct received HARQ information and associated TBs to the same HARQ process associating with same SCI, and trigger a retransmission reception. FFS for the meaning of same SCI for unicast/groupcast and broadcast.
Proposal 10: For NR-V2X broadcast, if RAN1 decides carrying all transmission resources in each SCI, NR sidelink HARQ entity shall:

· reuse LTE-V2X mechanism (e.g. via valid SCI) to judge whether it is a new transmission or retransmission.
· for the same SCI, for broadcast it means with same initial and retransmission resources.

Proposal 11: When the HARQ entity requests one HARQ process to trigger a reception (e.g. for new transmission or retransmission), the corresponding HARQ process shall:
· Update the RV value by the Rx UE (e.g. set to 0 for new transmission, or increase by 1 for retransmission) or according to RV provided in SCI, FFS which solution to be used for broadcast/groupcast/unicast based on RAN1’s agreements
· Decode the received data (e.g. directly for new transmission, or soft combination for retransmission) according to latest RV

· If first successful decoding, deliver decoded MAC PDU to the disassembly and demultiplexing entity
· FFS for soft combination at sidelink MAC layer or sidelink PHY layer
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