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1 Introduction
In RAN2 #99 meeting, the following agreements were made by RAN2 regarding sidelink HARQ Entity and sidelink process [1]:
=> A SL HARQ entity per SL carrier
=> A sidelink HARQ entity is in charge to perform selection/reselection of transmitting resources according to the sensing results of the associated sidelink component carrier.
These agreements were actually made in the first meeting where V2X phase 2 was discussed, and might thus fail to consider possible progress to be made for PC5 CA in future. As a result, by further considering more detailed discussions and latest progress in RAN1/2 on Tx carrier selection, we found that the above agreements are prematurely made and can lead to some technical problems. 
Therefore, this paper aims to revisit the above agreements reached regarding sidelink HARQ entity and sidelink process for PC5 CA.   
2 Discussion
In the last RAN1 meeting, an LS was sent to RAN2 with the following working assumptions reached  [2]: 

	Working assumption:

· For a given MAC PDU, RAN1 assumes that a single carrier is provided by higher layer for its transmission. 

· From RAN1 perspective, the following factors can be taken into account for TX carrier selection.  

· CBR

· UE capability (e.g. number of TX chains, implementation related aspects such as power budget sharing capability, TX chain retuning capability)

· For a given MAC PDU, a single carrier is used for transmission and potential retransmission of this MAC PDU.

· From RAN1 perspective, once a carrier is selected, the same carrier is used for all MAC PDUs of the same sidelink process at least until resource reselection is triggered for that same sidelink process based on Rel-14 triggering conditions. 
· Note that the UE is not precluded to switch transmission chains between component carriers for different sidelink processes


Among the working assumptions made by RAN1, it clearly says that “the same carrier is used for all MAC PDUs of the same sidelink process at least until resource reselection is triggered for that same sidelink process based on Rel-14 triggering conditions”, meaning that for a given sidelink process, the UE is not allowed to reselect to a different carrier before the resource reselection is triggered. Equivalently, this is to say, for each specific sidelink process, Tx carrier (re)selection can be triggered and performed only if resource reselection is triggered based on Rel-14 trigger conditions, as per RAN1 conclusion. 
Apparently, according to these RAN1 working assumptions, the Tx carriers (re)selection should be allowed for each sidelink process respectively; otherwise, it makes no sense for RAN1 to discuss and answer this question on how often/in which condition carrier (re)selection can be performed for one same sidelink process, as in the specific working assumption highlighted above. This working assumption can further been read as the time scale of Tx carrier selection for a sidelink process should be no smaller than that for resource reselection of the same sidelink process. 

Therefore, we can get the following observation as per these RAN1 working assumptions on carrier (re)selection for PC5 CA. 
Observation 1: As per the latest RAN1 working assumption, Tx carrier (re)selection can be triggered and performed for a sidelink process, only if resource reselection is triggered by the same sidelink process. 
However, earlier RAN2 agreements made related to sidelink HARQ entity and sidelink process (see the introduction) is contradictory to the above RAN1working assumptions. Particularly, if sidenlik HARQ entity is per sidelink carrier as agreed by RAN2 two meetings ago, a sidelink process can be associated with only one sidelink carrier, which is the one associated with the HARQ entity containing this sidelink process, so that it is Not allowed to (re)select sidelink carriers for each sidelink process. This can be easily illustrated by the following example in Figure 1. 
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Figure 1 Carrier selection in the case of sidelink HARQ entity per sidelink carrier
This is to say, previous RAN2 agreement of “sidelink HARQ entity per sideink carrier” now fail to be compatible with RAN1’s progress/conclusions on Tx carrier selection and  is thus made prematurely. 
Observation 2: Previous RAN2 agreement of “A SL HARQ entity per SL carrier” enforces a sidelink process to be associated with only one sidelink carrier, and thus prohibits carrier reselection for each sidelink process. This is contradictory to RAN1’s latest progress on carrier (re)selection.
In fact, in Rel-14 V2X, there is only one sidelink HARQ entity, and there is no limit about on which sidelink carrier a sidelink process must select resource. Therefore, although the multiple-carrier transmission is not optimized in Rel-14 V2X, the UE has already been able to select a sidelink carrier, via UE implementation, for each sidelink process which then selects resources as per Rel-14 resource reselection procedures on the corresponding carrier. So, if we reuse handling of HARQ entity and sidelink process as in Rel-14 V2X sidleink communication, carrier selection can then be performed for each sidelink process, which is in line with RAN1’s latest progress on Tx carrier selection.  

Observation 3: In Rel-14 V2X sidelink communication, a sidelink carrier can be selected for each sidelink process respectively (via UE implementation). Thus, sidelink HARQ entity and sidelink process as in Rel-14 have already enabled Tx carrier selection per sidelink process and are inherently in line with above RAN1 working assumption. 
On the other hand, as per the current specification, the resource reselection trigger conditions for V2X sidelink communication are checked for each sidelink process respectively, not per UE/per MAC entity, as follows [3]:
	TS 36.321
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:

[…]
-
else, if the MAC entity is configured by upper layers to transmit using a pool of resources 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, the MAC entity shall for each Sidelink process configured for multiple transmissions:

-
if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESLECTION_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:
-
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;

[…]


Therefore, in case the carrier selection is carried out in a per sidelink process manner, it can be much easier to implement this trigger condition of “if resource reselection is triggered by the same sidelink process” for carrier (re)selection into the specification. For example, the carrier (re)selection procedures to be specified can be simply added after these resource reselection trigger conditions for each sidelink process, i.e. the MAC entity can decide whether carrier (re)selection also needs to be performed along with resource reselection after checking these resource reselection triggers for each sidelink process respectively.  
By contrast, if we adhere to “A SL HARQ entity per SL carrier”, carrier (re)selection cannot be integrated into resource reselection procedures for each sidelink process, because a sidelink process is fixed to one single carrier and cannot (re)select sidelink carrier even if it triggers resource reselection. Alternatively, the carrier (re)selection procedures have to be captured as a separate part in the specification (if not impossible), where resource reselection triggered has to be repeated once again redundantly. This may lead to more obvious standard impacts, compared with enabling carrier selection per sidelink process. 
Therefore, it can be seen that enabling carrier (re)selection per sidelink process as in Rel-14 V2X sidelink communication can simplified the standardization of the carrier (re)selection by integrating its procedures in the eixsitn resource reselection procedures for each sidelink process. By contrast, such an easy way cannot be achieved if we adhere to the earlier RAN2 agreement which may thus require more standard impact. 
Observation 4: If carrier can be (re)selected for each sidelink process as in Rel-14 V2X, the standardization of carrier (re)selection procedure can be simplified by integrating them into existing resource reselection procedure of each sidelink process. However, this is not achievable for “A SL HARQ entity per SL carrier”, which may thus result in more standard impacts. 
To sum up, on the one hand, previous RAN2 agreement of “A SL HARQ entity per SL carrier” can be contradictory to current RAN1 conclusions; on the other hand, carrier (re)selection per sidelink process already enabled in Rel-14 is not only in line with RAN1’s conclusion but also lead to less standard impact. Hence, we propose to revisit this earlier RAN2 agreement and follow the sidelink HARQ entity and sidelink process of Rel-14 V2X sidleink communication, in order to enable carrier (re)selection per sidelink process.  
Proposal 1: Revisit earlier RAN2 agreement of “A SL HARQ entity per SL carrier”. The sidleink HARQ entity and sidelink process as in Rel-14 V2X sidelink communication are reused. 

3 Conclusion
In this contribution, we identified the potential issue for the previous agreement of “A SL HARQ entity per SL carrier” by further considering the latest RAN1/RAN2 progress on carrier selection, and suggest it to be revisited by RAN2. Detailed observations and proposals are as follows:
Observation 1: As per the latest RAN1 working assumption, Tx carrier (re)selection can be triggered and performed for a sidelink process, only if resource reselection is triggered by the same sidelink process. 
Observation 2: Previous RAN2 agreement of “A SL HARQ entity per SL carrier” enforces a sidelink process to be associated with only one sidelink carrier, and thus prohibits carrier reselection for each sidelink process. This is contradictory to RAN1’s latest progress on carrier (re)selection.

Observation 3: In Rel-14 V2X sidelink communication, a sidelink carrier can be selected for each sidelink process respectively (via UE implementation). Thus, sidelink HARQ entity and sidelink process as in Rel-14 have already enabled Tx carrier selection per sidelink process and are inherently in line with above RAN1 working assumption. 

Observation 4: If carrier can be (re)selected for each sidelink process as in Rel-14 V2X, the standardization of carrier (re)selection procedure can be simplified by integrating them into existing resource reselection procedure of each sidelink process. However, this is not achievable for “A SL HARQ entity per SL carrier”, which may thus result in more standard impacts. 

Proposal 1: Revisit earlier RAN2 agreement of “A SL HARQ entity per SL carrier”. The sidleink HARQ entity and sidelink process as in Rel-14 V2X sidelink communication are reused. 
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