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Introduction
The resource allocation for sidelink mode 4 is specified in 36.321 section 5.14.1.1. In this documents, we discuss some issues on the resource allocation for sidelink mode 4.
Discussion
Issue 1: One resource (re-)selection process for each Sidelink process
In 36.321, the resource reselection is used to allocate multiple transmissions opportunities for SCI and SL-SCH. If resource reselection is triggered, UE allocates multiple transmissions opportunities as follows:
· Step 1: UE selects a value of SL_RESOURCE_RESELECTION_COUNTER in the interval [5, 15].
· Step 2: UE selects an integer value in the interval [1, 10] and sets the resource reservation interval by multiplying 100 with the selected value.

In this step, it is likely that UE sets the resource reservation interval in accordance with actual message transmission periodicity among 100ms, 200ms, …, 1000ms.
· Step 2: UE randomly selects the time and frequency resources for multiple transmission opportunities with the resource reservation interval from the resource pool. 

In this step, since SL resource can be reselected whenever SL_RESOURCE_RESELECTION_COUNTER is equal to zero, if the resource reservation interval is 100ms, SL resource is ideally allocated every 100ms up to SL_RESOURCE_RESELECTION_COUNTER.
From this resource allocation mechanism, it is intended to support acutal V2X traffic pattern, i.e. a V2X message is periodically generated e.g. every 100ms. This mechanism actually looks similar to SPS allocation. As RAN2 has discussed, SPS may operate per logical channel or per PPPP. Thus, it seems also likely to associate one resource (re-)selection process with either one logical channel or one PPPP level.
Observation 1: Similar to RAN2’s intention in SPS support for V2X, it is likely that one resource (re-)selection process is associated with either one logical channel or one PPPP level, depending on RAN2 decision on SPS.

One resource (re-)selection process is currently associated with transmissions of multiple MAC PDUs for one Sidelink process in 36.321. Thus, the following options could be considered to associate one resource (re-)selection process with either one logical channel or one PPPP level for transmissions of multiple MAC PDUs:
1) Option 1: One resource (re-)selection process is associated with one logical channel or one PPPP level.
In this option, the MAC entity selects to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs for a STCH (or for STCH(s) associated with one PPPP). The MAC entity checks whether data is available in the STCH. The MAC entity performs multiple transmission process for each STCH (or each PPPP level).
The following change is expected for Option 1:

	-
else, if the MAC entity is configured by upper layers to transmit based on sensing using a pool of resources as indicated in subclause 5.10.y.1 of [8], the MAC entity selects to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs for a STCH (or for STCH(s) associated with one PPPP), and data is available in the STCH, the MAC entity shall for each STCH (or PPPP) configured for multiple transmissions based on sensing:


2) Option 2: One logical channel or one PPPP level is associated with one Sidelink process
In this option, the MAC entity selects to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs. The MAC entity checks whether data is available in a STCH associated with this Sidelink process. The MAC entity performs multiple transmission process for each Sidelink process as currently specified in 36.321.
The following change is expected for Option 2:
	-
else, if the MAC entity is configured by upper layers to transmit based on sensing using a pool of resources as indicated in subclause 5.10.y.1 of [8], the MAC entity selects to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, and data is available in a STCH associated with this Sidelink process, the MAC entity shall for each Sidelink process configured for multiple transmissions based on sensing:


Proposal 1: one resource (re-)selection process is associated with either one logical channel or one PPPP level, depending on RAN2 decision on SPS.
Issue 2: Resource reselection considering delay requirement from PPPP
SA2 recently replied in R2-166021 to RAN2 LS as follows:

“SA2 considers the PDB as the latency requirement from the application layer (i.e. 20ms or 100ms as defined in TS 22.185). The latency can be derived from PPPP by the AS layer, which is based on the mapping between the PPPP and latency provided by configuration to be defined in SA2.”
In multiple transmission of sidelink mode 4, UE allocates the time and frequency resources from the selected resource pool for periodical transmissions of V2X messages occurring e.g. every 500ms. As we know, RAN2 has already identified that generation time of periodic messages can be adjusted in time. Such message generation time change can cause that the allocated periodic resources do not meet the latency requirement (20m or 100ms). 

For instance, when CAM message generation time is adjusted in time with +150ms for the same periodicity e.g. 500ms, UE should reselect the time and frequency resources from the selected resource pool. When CAM message periodicity changes from 500ms to 1000ms, UE should reselect the time and frequency resources from the selected resource pool according to the new periodicity. In fact, this situation is very similar what RAN2 discussed for SPS operation.

In our view, UE can know the latency requirement from PPPP associated with STCH. Thus, UE should be able to reselect the resources to properly meet the latency requirement for multiple transmission of sidelink mode 4. 
Proposal 2: The latency requirement derived from PPPP is considered as a resource reselection triggering condition. Thus, reselection is triggered if the sidelink grant cannot meet the latency requirement according to the PPPP associated with a MAC PDU (or associated with the STCH).
The following change is expected in 36.321 section 5.14.1.1 for the above proposal:
	-
else, if the MAC entity is configured by upper layers to transmit based on sensing using a pool of resources as indicated in subclause 5.10.y.1 of [8], the MAC entity selects to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, and data is available in STCH, the MAC entity shall for each Sidelink process configured for multiple transmissions based on sensing:

-
if SL_RESOURCE_RESELECTION_COUNTER = 0 and the MAC entity randomly selects, with equal probability, a value in the interval [0, 1] which is above the probability configured by upper layers in probResourceKeep; 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 the configured sidelink grant cannot meet the latency requirement according to the PPPP associated with the STCH; or
-
if a pool of resources is configured or reconfigured by upper layers:
-
clear the configured sidelink grant, if available;
-

randomly select, with equal probability, an integer value in the interval [5, 15] and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;

-
select the number of HARQ retransmissions from the allowed numbers configured by upper layers in allowedRetxNumberPSSCH, and an amount of frequency resources within the range configured by upper layers between minRB-NumberPSSCH and maxRB-NumberPSSCH;

-
select an integer value in the interval [1, 10] from the allowed values configured by upper layers in restrictResourceReservationPeriod and set the resource reservation interval by multiplying 100 with the selected value;

…


Conclusion
In conclusion, we propose 
Proposal 1: one resource (re-)selection process is associated with either one logical channel or one PPPP level, depending on RAN2 decision on SPS.
Proposal 2: The latency requirement derived from PPPP is considered as a resource reselection triggering condition. Thus, reselection is triggered if the sidelink grant cannot meet the latency requirement according to the PPPP associated with a MAC PDU (or associated with the STCH).
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