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Introduction
In the last RAN1#100 meeting, some agreements have been newly achieved for the sidelink configured grant. In this contribution, we share some further discussions on the remaining issues for the configured grant in NR V2X.

[bookmark: _Ref228947482]Discussion
In the last RAN1#100 meeting, the following agreements have been achieved for the configured grant in NR V2X [1]. 
Agreements:
· Only one new TB can be transmitted in one period of the configured grant.
· FFS any issue with retransmission spanning multiple periods
· The DCI scheduling the retransmissions uses the first HARQ process ID corresponding to the first transmission of the TB, as agreed for Q2.

According to the agreements, it is FFS whether retransmissions for a TB can span multiple periods with the same HARQ process ID. For the configured grant, there are actually two types of retransmissions. As one type, retransmissions are initiated by the UE on the configured grant resources. As the other type, retransmissions can be scheduled by DCIs on any resources. At least when HARQ-ACK reporting to the gNB is supported, it is better to restrict that retransmissions using the configured grant resources cannot be performed across different periods; however, such restrictions are not needed for retransmissions scheduled by DCIs. 

Figure 1 An example of retransmissions spanning multiple periods
Retransmissions using the configured grant resources cannot span multiple periods in most cases of the uplink configured grant. For simplicity, the sidelink configured grant can follow the same principle. More specifically, the UE performs (re)transmissions by using the configured grant resources within a period and reports HARQ-ACK to the gNB. After that, the following retransmissions, if any, are up to the gNB scheduling. If allowing retransmissions across different periods, more issues will come up and have to be addressed with more efforts. One example is given in Figure 1 to show the potential issues. For a TB, the UE performs (re)transmissions (Tx#0, ReTx#1 and ReTx#2) within a period, and then reports NACK on the PUCCH associated with this period. The gNB schedules retransmissions within the next period. If the UE can perform retransmission (ReTx#3) by using the configured grant resources in the next period, it is possible that the TB is ACKed or the maximum number of retransmissions (MaxNumTX_SLCG) is achieved before the scheduled retransmission arrives. In this case, at least the following issues need to be solved, including
· whether ACK or NACK is reported on the PUCCH indicated by the DCI,
· whether the resources indicated by the DCI can be used for retransmission (or new transmission) if the maximum number of retransmissions (MaxNumTX_SLCG) has been achieved, and
· how the UE flushes the buffer if the resources indicated by the DCI can be used for retransmission.
More details about these issues can be also found in our previous contribution to the last meeting RAN1#100 [2]. Compared with spending time on addressing these issues, a more efficient way is to forbid retransmissions across different periods. By this way, all the aforementioned issues will be gone. Also it will not cause any loss to the sidelink configured grant since the uplink configured grant has already supported this and worked well. 
The above discussion mainly concerns the sidelink configured grant with PUCCH configured. For the configured grant without PUCCH, the (re)transmission resources are all from the configured grant resources. In other words, the UE cannot obtain additional retransmission resources from the gNB. If not allowing retransmissions across different periods, the maximum number of retransmissions will be limited to three according to the existing RRC signaling structure. To achieve a comparable number of retransmissions with that of the case with PUCCH, it can be considered to allow retransmissions across different periods for the configured grant with no PUCCH configured. 
Proposal 1: At least for the configured grant with PUCCH configured, it should be restricted that retransmissions using the configured grant resources for a TB cannot be performed across different configured grant periods.

A remaining issue needs to be addressed even if it is restricted that retransmissions cannot span multiple periods. More specifically, it should be prevented that the UE keeps waiting for the DCI scheduling retransmission. This can happen when the UE reports NACK (on the PUCCH associated with the configured grant or provided by a DCI) to the gNB but the gNB decides to stop scheduling retransmission for the UE. For example, the gNB receives NACK from the UE for too many times and thus deciding to stop scheduling retransmission for the UE. If nothing is specified, the UE will keep waiting for the gNB scheduling and will not flush the buffer for the concerned HARQ process. Therefore, this HARQ process cannot be used for any new transmission and thus being blocked. For the configured grant, it means that a series of periods associated with that HARQ process cannot be used for any new transmission. Before the UE can flush the buffer, an upcoming new transmission will have less opportunities to use and thus may not be transmitted timely. This will deteriorate the performance of the configured grant especially when only a few HARQ processes are configured. 

Figure 2 An example for the timer usage in the configured grant
In the uplink configured grant, a timer has been defined to make the UE flush the buffer. A similar mechanism can be used to address the aforementioned issue in the sidelink configured grant. More specifically, the UE starts a timer after reporting NACK to the gNB, and flushes the buffer if not receiving any DCI scheduling retransmission before the timer expires. An example is provided in Figure 2 to shown the usage of the timer. The UE starts the timer after reporting NACK on the PUCCH associated with a period or on the PUCCH indicated by a DCI scheduling retransmission. The UE will flush the buffer if no DCI scheduling retransmission is received while the timer is running. By this way, the UE can flush the buffer in a more controllable way and thus avoiding any HARQ process blockage. As shown in Figure 2, the later periods associated with the same HARQ process ID can still be used for new transmission.
Proposal 2: To prevent the UE from keeping waiting for the DCI scheduling retransmission, a timer is (re)started after NACK is transmitted on either the PUCCH associated with a configured grant period or the PUCCH provided by a DCI. If no DCI scheduling retransmission is received while the timer is running, the UE will flush the buffer for the corresponding HARQ process ID.

In the RAN1#99 meeting, the following agreements have been achieved [3]. 
Agreements:
· For case of DG and type 2 CG: one combination of “timing and resource for PUCCH” is used to indicate that PUCCH resource is not provided
· For type 1 CG: no RRC configuration of PUCCH resources indicates that PUCCH resource is not provided


According to the agreements, a DCI scheduling (re)transmission can indicate that the PUCCH resource is not provided. Currently, nothing prevents the UE in the configured grant from receiving a DCI which schedules retransmission and indicates that the PUCCH resource is not provided. When such a DCI is received by the UE, the aforementioned timer-based mechanism cannot work properly. More specifically, the UE cannot start the timer after transmitting NACK on PUCCH since there is no PUCCH at all. In this case, the UE behavior on the buffer flushing needs to be further specified. Otherwise, the buffer still cannot be flushed and thus blocking potential new transmission.


[bookmark: _GoBack]Figure 3 An example for the UE behavior when receiving a DCI indicating no PUCCH
An example is shown in Figure 3 where the DCI scheduling ReTx#4 indicates that the PUCCH resource is not provided. Due to no PUCCH, the gNB has no way to acquire HARQ-ACK from the UE. Without any HARQ-ACK, it is not reasonable for the gNB to continue scheduling retransmission for the UE. When indicating no PUCCH, the gNB actually informs the UE that ReTx#4 achieves the maximum number of retransmissions. Here the retransmissions refers to both the retransmissions performed on the configured grant resources and the retransmissions scheduled by the gNB. After performing retransmission for ReTx#4, the UE can just flush the buffer for the concerned HARQ process. This UE behavior will be defined and used together with the aforementioned timer-based mechanism. By this way, the gNB can have the full scheduling flexibility on determining whether to schedule retransmission and whether to indicate PUCCH. If the gNB does not schedule retransmission, the UE can flush the buffer when the timer expires. If the gNB does not indicate any PUCCH resource, the UE can flush the buffer after performing the scheduled retransmission. No matter what decision is made by the gNB, there will be no risk on blocking the buffer at the UE side.
Proposal 3: If receiving a DCI scheduling retransmission and indicating that no PUCCH resource is provided, the UE will perform retransmission and then flush the buffer for the corresponding HARQ process ID.
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Conclusions
In this contribution, we share views on some remaining issues for the configured grant in NR V2X. The proposals are highlighted as follows.
Proposal 1: At least for the configured grant with PUCCH configured, it should be restricted that retransmissions using the configured grant resources for a TB cannot be performed across different configured grant periods.
Proposal 2: To prevent the UE from keeping waiting for the DCI scheduling retransmission, a timer is (re)started after NACK is transmitted on either the PUCCH associated with a configured grant period or the PUCCH provided by a DCI. If no DCI scheduling retransmission is received while the timer is running, the UE will flush the buffer for the corresponding HARQ process ID.
Proposal 3: If receiving a DCI scheduling retransmission and indicating that no PUCCH resource is provided, the UE will perform retransmission and then flush the buffer for the corresponding HARQ process ID.
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