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Introduction
In this documents, we propose to capture RAN1 agreements related to resource selection and reselection and discuss some RAN2 issues related to resource selection and reselection.
Resource reselection triggering conditions
RAN1 agreed the followings for resource reselection [1][2]. 

	Conditions triggering resource reselection in UE autonomous resource selection mode:
Agreement:
· Reselection is triggered if any of the following conditions are met

· A counter meets an expiration condition
· The counter decrements 

· Working assumption: every TB transmission (can be revisited if a problem is identified with TBs other than every 100 ms) 

· The counter is reset to a value when reselection is triggered for all the semi-persistently selected resources.
· The value is uniformly randomly selected within a range (which is independent of the TB arrivals) between 5 and 15 

· UE identifies that the TB does not fit within the current resource allocation using the maximum allowed MCS,
· eNB implicitly triggers reselection whenever the resource pool configuration is changed
· Dedicated signalling is used for RRC_Connected UEs and broadcast signalling is used for RRC_Idle UEs
· FFS whether some information needs to reported from UE to eNB

· FFS other triggers that may be defined by RAN2,
· Revoke the existing working assumption on the resource reselection triggering condition: UE detects resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement) of another UE which potentially overlaps with its current resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement) and the detected situation meets an FFS condition
· different conditions for different priorities are not precluded (if any relevant case happens in priority handling from RAN1 point of view).
· Note that applies to resource reselection triggering only.


To capture resource selection and reselection in 36.321, we propose to confirm the following proposals based on RAN1 agreements:

Proposal 1: When resource reselection is triggered is specified in MAC according to RAN1 agreements and a new counter SL_RESOURCE_RESELECTION_COUNTER is introduced in 36.321 for resource reselection.

Proposal 2: When resource selection or reselection is triggered, UE randomly selects a value, with equal probability, a value between 5 and 15 for SL_RESOURCE_RESELECTION_COUNTER according to RAN1 agreement.
Proposal 3: The counter decreases by 1 when HARQ (re-)transmissions of each TB is completed.

Proposal 4: If SL_RESOURCE_RESELECTION_COUNTER = 0, MAC triggers resource reselection.
Proposal 5: If the current sidelink grant cannot accommodate a transport block by using the maximum allowed MCS in the range configured by upper layers, MAC triggers resource reselection.
Proposal 6: If one or more pools of resources are (re-)configured by RRC, MAC triggers resource reselection.
Accordingly, we think that the triggering conditions agreed in RAN1 can be implemented in the MAC specification as follows [3]:
	14.1.y
Sidelink Resource Selection and Reselection

For V2X communication, if data is available in a STCH for transmission on the SL-SCH as specified in subcaluse 5.14.1.1, the MAC entity shall:
Editor’s NOTE: this procedure is based on RAN1 agreements.
-
if SL_RESOURCE_RESELECTION_COUNTER = 0; or

-
if the current sidelink grant cannot accommodate a transport block by using the maximum allowed MCS in the range configured by upper layers; or

-
if one or more pools of resources are (re-)configured by upper layers;
-
randomly select, with equal probability, a value between 5 and 15 and sets SL_RESOURCE_RESELECTION_COUNTER to the selected value;


Resource reselection considering delay requirement
As we discussed before, we have already identified that generation time of periodic messages can be adjusted in time. Such adjustment will impact the latency so that UE will send assistance information including periodicity and time offset for SL SPS operation as agreed in RAN2. This assistance information will trigger reactivation of SL SPS to meet the latency requirement.

In UE autonomous resource selection mode, UE selects the time and frequency resources from the selected resource pool for periodical transmissions of V2X messages occurring e.g. every 100ms. Then, UE determines a set of subframes where a TB is transmitted for each TB which likely corresponds to a single V2X message. Hence, similar to SL SPS, message generation time change may need to trigger resource reselection to meet the latency requirement. 

For instance, when CAM message generation time is adjusted in time with +30ms for the same periodicity e.g. 100ms, UE should reselect the time and frequency resources from the selected resource pool. And, when CAM message periodicity changes from 100ms to 500ms, UE should reselect the time and frequency resources from the selected resource pool according to the new periodicity.
Proposal 7: Message generation time change is considered as another resource reselection triggering condition. Thus, reselection is triggered if the sidelink grant cannot meet the latency requirement for the transport block.
Accordingly, we propose to capture the proposal above as follows in a CR to 36.321 (see the texts in yellow):
	14.1.y
Sidelink Resource Selection and Reselection

For V2X communication, if data is available in a STCH for transmission on the SL-SCH as specified in subcaluse 5.14.1.1, the MAC entity shall:
Editor’s NOTE: this procedure is based on RAN1 agreements.
-
if SL_RESOURCE_RESELECTION_COUNTER = 0; or

-
if the sidelink grant cannot accommodate a transport block by using the maximum allowed MCS in the range configured by upper layers; or

-
if one or more pools of resources are (re-)configured by upper layers; or

-
if the sidelink grant cannot meet the latency requirement for the transport block;
-
randomly select, with equal probability, a value between 5 and 15 and sets SL_RESOURCE_RESELECTION_COUNTER to the selected value;


In the meantime, as captured in the table below, RAN1 agreed in [2] that UE performs sensing in a certain duration between ‘n-a’ and ‘n-b’, perform resource selection at ‘n’, and sends SA at ‘n+c’ to indicate the associated data transmission at ‘n+d’. 
	Agreement in RAN1 #84bis:
· If at TTI n resource selection/reselection is triggered in UE autonomous resource selection mode,

· The UE at least senses between TTI n-a and TTI n-b (FFS a and b with a>b>0), where a and b are integers

· Working assumption: The values a and b are common for V2V UEs. 

· UE selects time-frequency resource(s) for PSSCH 

· UE transmits SA in TTI n+c where c is an integer

· FFS whether c is a fixed value (>= 0) or variable.

Agreement in RAN1 #84bis:
· In UE autonomous resource selection mode,

· UE transmits SA at TTI n+c indicating the associated data which is transmitted at TTI n+d (FFS d with d>=c), where c and d are integers

· UE indicates whether it intends to reuse the frequency resource signaled for transmission at TTI n+d for potential transmission at TTI n+e for another TB (FFS e with d<e), where e is an integer


Considering the RAN1 agreement, V2V latency in sidelink will be finally determined by ‘n+d’. Thus, when UE perform resource selection or reselection, UE should make sure that the selected sidelink grant will meet the V2V latency requirement i.e. 100ms considering the time when a message arrives at the AS layer. 
Observation 1: UE should select the time and frequency resources for SL-SCH and SCI of a sidelink grant that meet the latency requirement considering the time when a message arrives at the AS layer..
We assume that the physical layer determines candidate resources (by excluding unusable resources) based on sensing from the pool of the resources selected by MAC. Then, the MAC randomly selects the time and frequency resources for SL-SCH and SCI of a sidelink grant. In our view, since the latency requirement should be met for each transport block (i.e. one message), the physical layer should be able to provide only the candidate resources that can meet the latency requirement. Otherwise, the physical layer may provide only the candidate resources that cannot meet the latency requirement. Accordingly, it is proposed that MAC determines the maximum allowed PSSCH transmission time that meets the latency requirement (i.e. d_max) for each transport block. Then, the physical layer provides MAC only with the candidate resources that can meet the latency requirement based on the maximum allowed PSSCH transmission time.
Proposal 8: MAC determines the maximum allowed PSSCH transmission time that meets the latency requirement (i.e. d_max) for each transport block. Then, the physical layer provides MAC only with the candidate resources that can meet the latency requirement based on the maximum allowed PSSCH transmission time. 
Accordingly, we propose to capture the proposal above as follows in a CR to 36.321 (see the texts in yellow). For instance, the following change is proposed on top of the draft CR in [2].
	5.14.1.1
SL Grant reception and SCI transmission

…
-
if the MAC entity is configured by upper layers to transmit using one or multiple pool(s) of resources as indicated in subclause x.x.x of [8], the MAC entity shall for transmission of each transport block:

…
-
select a MCS within the range configured by upper layers;
-
determine the maximum allowed PSSCH transmission time that meets the latency requirement;
-
perform the Sidelink Resource Selection and Reselection if triggered according to subclause 5.14.1.y:
…
5.14.1.y
Sidelink Resource Selection and Reselection

For V2X communication, if data is available in a STCH for transmission on the SL-SCH as specified in subcaluse 5.14.1.1, the MAC entity shall:
Editor’s NOTE: this procedure is based on RAN1 agreements.
-
if SL_RESOURCE_RESELECTION_COUNTER = 0; or

-
if the current sidelink grant cannot accommodate a transport block by using the maximum allowed MCS in the range configured by upper layers; or

-
if one or more pools of resources are (re-)configured by upper layers;

-
randomly select, with equal probability, a value between 5 and 15 and sets SL_RESOURCE_RESELECTION_COUNTER to the selected value;

-
determine the number of HARQ retransmissions within the range configured by upper layers, and an amount of frequency resources within the range configured by upper layers.

-
randomly select the time and frequency resources for SL-SCH and SCI of a sidelink grant from the selected resource pool, except the resources excluded by the physical layer according to subclause x.x.x of [2] with the determined maximum allowed PSSCH transmission time (Details are FFS in RAN1). The random function shall be such that each of the allowed selections [2] can be chosen with equal probability;


Resource selection and reselection for each logical channel
It is a working assumption in RAN1 that SCI explicitly includes priority information. This priority information can be used in sensing based resource selection. Meanwhile, we assume that a logical channel is used to carry CAM messages with a relatively lower priority while another logical channel is used to carry DENM messages with a relatively higher priority. Thus, it seems the case according to the RAN1 agreement that one SCI and the associated data transmission are used for either a CAM message or a DENM message. 
Such resource (re-)selection and transmission mechanism agreed in RAN1 would work well when the sidelink grant is selected per a logical channel, i.e. one resource (re-)selection and transmission procedure for CAM and one resource (re-)selection and transmission procedure for DENM in parallel. Accordingly, we propose that the ‘SL Grant reception and SCI transmission’ procedure and the ‘Sidelink Resource Selection and Reselection’ procedure occur for each logical channel in UE autonomous resource selection mode.
Proposal 9: The ‘SL Grant reception and SCI transmission’ procedure and the ‘Sidelink Resource Selection and Reselection’ procedure occur for each logical channel in UE autonomous resource selection mode.
Accordingly, we propose to capture the proposal above as follows in a CR to 36.321 (see the texts in yellow).

	For V2X communication, sidelink grants are selected for each sidelink logical channel as follows:

-
if the MAC entity is configured by upper layers to transmit using one or multiple pool(s) of resources as indicated in subclause x.x.x of [8], the MAC entity shall for transmission of each transport block:


Resource pool selection
In legacy MAC procedure, if the MAC entity is configured by upper layers to transmit using one or multiple pool(s) of resources, MAC selects a pool of resources for use from the pools of resources configured by RRC. It seems likely to follow such cross-layer operation for V2X communication. 
Proposal 10: If the MAC entity is configured by upper layers to transmit using one or multiple pool(s) of resources, MAC selects a pool of resources for use from the pools of resources configured by RRC.
In addition, we agreed to introduce zone-based resource pool selection for V2X communication. Thus, if UE determines a zone in which UE is located, UE selects a pool of resources corresponding to the zone. We think that the zone is determined in upper layers, not in MAC layer. MAC will be informed about the determined zone from upper layers.

Proposal 11: The zone is determined in upper layers, not in MAC layer. MAC will be informed about the determined zone from upper layers and then selects a pool of resources corresponding to the zone.

Note that RAN2 did not discuss whether a priority is used for pool selection. Moreover, RAN1 already considers priorities in sensing based resource selection. Thus, for simplicity, we propose that a priority is not considered in pool selection for V2X communication. 
Proposal 12: A priority is not considered in pool selection for V2X communication for simplicity.
Accordingly, we propose to capture the proposal above as follows in a CR to 36.321 (see the texts in yellow).
	For V2X communication, sidelink grants are selected as follows:

-
if the MAC entity is configured by upper layers to transmit using one or multiple pool(s) of resources as indicated in subclause x.x.x of [8], the MAC entity shall for transmission of each transport block:

-
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 with a zone:

-
select a pool of resources for use from the pools of resources configured by upper layers which corresponds to the zone indicated by upper layers.


Conclusion
In conclusion, we propose that RAN2 agree the following proposals based on RAN1 agreements and consider the draft CR in [2] as a running CR for UE autonomous resource selection mode in V2X communication:
Proposal 1: When resource reselection is triggered is specified in MAC according to RAN1 agreements and a new counter SL_RESOURCE_RESELECTION_COUNTER is introduced in 36.321 for resource reselection.

Proposal 2: When resource selection or reselection is triggered, UE randomly selects a value, with equal probability, a value between 5 and 15 for SL_RESOURCE_RESELECTION_COUNTER according to RAN1 agreement.

Proposal 3: The counter decreases by 1 when HARQ (re-)transmissions of each TB is completed.

Proposal 4: If SL_RESOURCE_RESELECTION_COUNTER = 0, MAC triggers resource reselection.
Proposal 5: If the current sidelink grant cannot accommodate a transport block by using the maximum allowed MCS in the range configured by upper layers, MAC triggers resource reselection.

Proposal 6: If one or more pools of resources are (re-)configured by RRC, MAC triggers resource reselection.

In addition, we also propose to agree the following proposals for MAC CR:

Proposal 7: Message generation time change is considered as another resource reselection triggering condition. Thus, reselection is triggered if the sidelink grant cannot meet the latency requirement for the transport block.
Proposal 8: MAC determines the maximum allowed PSSCH transmission time that meets the latency requirement (i.e. d_max) for each transport block. Then, the physical layer provides MAC only with the candidate resources that can meet the latency requirement based on the maximum allowed PSSCH transmission time. 

Proposal 9: The ‘SL Grant reception and SCI transmission’ procedure and the ‘Sidelink Resource Selection and Reselection’ procedure occur for each logical channel in UE autonomous resource selection mode.
Proposal 10: If the MAC entity is configured by upper layers to transmit using one or multiple pool(s) of resources, MAC selects a pool of resources for use from the pools of resources configured by RRC.
Proposal 11: The zone is determined in upper layers, not in MAC layer. MAC will be informed about the determined zone from upper layers and then selects a pool of resources corresponding to the zone.

Proposal 12: A priority is not considered in pool selection for V2X communication for simplicity.
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