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	Reason for change:
	There are three issues with the resource selection procedure for V2X sidelink communication in current TS 36.321.
First, the description of resource selection behavior for the autonomous resource booking process for V2X sidelink communication in TS 36.321 subclause 5.14.1.1 is started with the sentence:
randomly select the time and frequency resources for transmission opportunities of SCI and SL-SCH corresponding to the number of transmissions of MAC PDUs determined in subclause 14.1.1.4B of [2] with the resource reservation interval from the resource pool, excluding the resources indicated by the physical layer according to subclause 14.1.1.6 of [2]
This sentence may mislead the readers that the resource for each V2X sidelink transmission is randomly picked from the pool independently. However, the reservation is actually a periodic reservation of one resource repetitively for a sequential number of transmissions. Thus, the resources reserved are evenly spaced with the defined “resource reservation interval”, which is not random.
Second, what described in subclause 14.1.1.6 of TS 36.213. is not properly referred in this resource selection step. This is because 14.1.1.6 is not limited to resource exclusion. Its overall purpose is to provide a candidate pool to higher-layer for selection. Also, step 1) in 14.1.1.6 is related to select candidates within a time window satisfying the latency requirement. This step is needed for both random selection and sensing-based resource selection. Therefore, we need to clearly refer the step 1) of 14.1.1.6 in the description of random resource selection to ensure correct MAC behavior.
Third, when the number of HARQ retransmissions is equal to 1, the current wording “comes first in time” vs “comes later in time” needs to be clarified that for each scheduled transmission (e.g., within each resource reservation interval), the corresponding first opportunity is the selected SL grant and the later one is the retransmission opportunity.
Therefore, we propose to make corresponding changes in subclause 5.14.1.1 to capture RAN1 agreements accurately, eliminate ambiguity and avoid misalignment between RAN2 and RAN1.
Impact Analysis

Impacted functionality:

V2X sidelink operations.
Inter-operability:

If the CR is implemented by the UE, but not by the eNB, there is no interoperability problem.


	
	

	Summary of change:
	1. For the sensing-based resource selection for “multiple” MAC PDUs, proposed to split the the resource selection description into two steps: the 1st step describe random selecting one candidate from the candidate pool provided by PHY layer. And the second step described the periodicity of the reservation.
2. Added “within each resource reservation interval” when discerning which are SL grant and which are retransmission opportunities. 

3. For the resource selection of a single MAC-PDU, modifed the random selection procedure so that the selection is within the delay budget by using the resource selection window created by step 1 of subclause 14.1.1.6 of TS 36.213.



	
	

	Consequences if not approved:
	Misalignment between RAN1 and RAN2 specifications will lead to incorrect UE implementation.
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	Other comments:
	


First Change
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:

-
using the received sidelink grant determine the number of HARQ retransmissions and the set of subframes in which transmission of SCI and transmission of a transport block 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;

-
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 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;

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

-

randomly select the time and frequency resources for one candidate transmission opportunity of SCI and SL-SCH from the candidate subset provided by the physical layer according to subclause 14.1.1.6 of [2]. The random function shall be such that each of the allowed selections can be chosen with equal probability;
-
Use the above-selected candidate to select a set of periodic resources spaced by the resource reservation interval, which are corresponding to the number of transmissions 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, within the candidate subset provided by the physical layer according to subclause 14.1.1.6 of [2] that meets the conditions in subclause 14.1.1.7 of [2] for more transmission opportunities:

-
randomly select the time and frequency resources for the candidate retransmission opportunity of SCI and SL-SCH from the available resources. The random function shall be such that each of the allowed selections can be chosen with equal probability; 
-
Use the above-selected resources to select a set of periodic resources spaced by the resource reservation interval, which are corresponding to the number of transmissions of MAC PDUs determined in subclause 14.1.1.4B of [2];
-
consider a set of transmission opportunities which comes first in time within each resource reservation interval as the selected sidelink grant and a set of transmission opportunities which comes later in time within each resource reservation interval as the retransmission opportunities; 

-
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 the MAC entity randomly selects, 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] 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 based on either sensing or random selection 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 transmission(s) of a single MAC PDU, and data is available in STCH, the MAC entity shall for a Sidelink process:

-
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;

-
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, within the resource selection window created acoording to the step 1 of 14.1.1.6 of [2]. 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, excluding the resources indicated by the physical layer according to subclause 14.1.1.6 of [2]. 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 within the resource selection window that meet the conditions in subcause 14.1.1.7 of [2] for 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. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
else, if transmission based on sensing is configured by upper layers and there are available resources, except the resources already excluded by the physical layer, that meet the conditions in subcause 14.1.1.7 of [2] for 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. 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 selected sidelink grant and a transmission opportunity which comes later in time as the retransmission opportunity;

-
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;
The MAC entity shall for each subframe:

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

-
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 and the associated HARQ information 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.

End of Changes
