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1 Introduction

In this paper we discuss remaining open issues of configured grant for NR sidelink.
2 Discussion
2.1 RRC parameters

RAN1 agreements in RAN1#99 meeting:

Agreements:

· At least the following parameters are part of a SL configured grant configuration:

· Configuration index of the CG 
· Time offset (for type-1 only)
· Time-frequency allocation (for type-1 only)
· Using the same format as in DCI.
· Periodicity

· The configured grant is associated with a single transmit resource pool.
· RAN2 can add other parameters if deemed necessary by RAN2
· A UE in mode 1 is configured at least with one transmit resource pool 
· For type-2 CG, the time-frequency allocation and the configuration index of the CG are indicated in DCI.
· All parameters for CG type 2 for activation DCI re-use the same respective parameters configured for CG type 1, when applicable
One RAN2 parameter is configuredGrantTimer. The timer for UL configured grant is to prevent new transmission when associated HARQ process is not completed yet. So if resource within on configured occasion can only be used for one TB, then this timer is still needed to prevent that retransmission is interrupted by new transmission. Otherwise this parameter is not needed. 
On one hand Current RAN1 agreement 

· For configured grant, the maximum number of times that a TB can be retransmitted using the resources provided by the configured grant is configured per priority per configured grant.

It is not clear whether retransmission across configured occasion is allowed or not. On the other hand RAN1 also agreed that 

· To provide additional resources for retransmission upon receiving a SL NACK report, a dynamic grant is used.
This agreement is also applied for the case when the initial transmission of a TB is scheduled by a configured grant (type-1 or type-2), meaning retransmission is only enabled by dynamic scheduling i.e. retransmission across configured occasion is not allowed. Hence we think configuredGrantTimer should be still needed.
The detail UE behaviour will be very similar to Uu interface i.e. when one initial transmission is done, the timer for this HARQ process will be started or restarted. The initial transmission associated with this HARQ process will not be allowed until this HARQ process is completed or this timer expires.

Proposal1: configuredGrantTime is needed for NR sidelink and same UE behaviour as Uu interface can be adopted.
Another issue is whether configured grant can be pre-empted by dynamic configuration. There are two motivation over Uu interface. One is to enable urgent service and another one is for better link adaption. Considering there is no strong motivation for link adaption in Rel-16 over PC5 interface and up to 8 sidelink configured grants can be configured, it seems simple behaviour is more desirable.

Proposal2: in Rel-16 no pre-emption by dynamic grant is allowed to make specification simple.

In paper [1] it is proposed to configure associated HARQ configuration (enabled or disabled, NACK only or ACK/NACK). According to RAN1 agreement one transmit resource pool should be associated for mode 1 operation where PSCCH/PSSCH and PFSCH resource will be included. Dynamic grant and configured grant are used to configure PSSCH resource while associated PSCCH and PFSCH will be identified based on PSSCH resource. If there is PFSCH resource within resource pool, then HARQ could be enabled, otherwise HARQ is disabled. Another related parameter is PUCCH resource. RAN1 agreed that:
Agreements:

· For dynamic grant and CG:
· If the gNB provides PUCCH resources for feedback, the UE reports SL HARQ FB to the gNB
· If the gNB does not provides PUCCH resources for feedback, the UE does not report SL HARQ FB to the gNB
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

But for both dynamic grant and configured grant, DCI can indicate up to 3 PSSCH resource. So if there is PSFCH resource in the associated resource pool, it is still feasible for UE to retransmission up to 2 times per TB without retransmission by dynamic scheduling.
Observation1: whether HARQ is enabled or not is implicitly up to the SPFCH resource. If it is absent in the associated resource pool, HARQ is disabled, otherwise it is enabled.

For groupcast, the same observation applies. While for selection between option1 and option2, it is up to other information from high layer i.e. the group size and group number within the same group.

Proposal3: no explicit configuration on HARQ enable or disable is needed in RRC signaling
2.2 Procedures in MAC layer

In RAN1#99 meeting, it is agreed that retransmission by dynamic scheduling is enabled for initial transmission based on configured grant:

Agreements:

· To provide additional resources for retransmission upon receiving a SL NACK report, a dynamic grant is used.
· When the initial transmission of a TB is scheduled by a dynamic grant, the CRC of the DCI carrying the dynamic grant is scrambled using the SL RNTI introduced for DCI for a dynamic grant.

· The interpretation of NDI is the same as for Uu for retransmission scheduled by DCI with CRC scrambled by C-RNTI
· When the initial transmission of a TB is scheduled by a configured grant (type-1 or type-2), the CRC of the DCI carrying the dynamic grant is scrambled using the SL RNTI introduced for DCI for a configured grant type-2.

· For interpretation of NDI, the Uu behavior for retransmission scheduled by DCI with CRC scrambled by CS-RNTI is reused.
(working assumption) The HARQ ID is used to identify the TB for which resources for retransmission are provided (subject to the indication of re-transmission via NDI)
According to RAN2 agreement, here the SL RNTI should be SL-CS-RNTI. RAN2 agreed HARQ process ID over PC5 interface is up to UE implementation. So the mapping between HARQ process id over Uu interface and PC5 interface (including destination) will be stored by UE locally. Once a dynamic grant is received, UE can realize that this is a retransmission for which HARQ process targeting which destination. Note before one SL HARQ process is completed, it will be only associated with one destination. Hence there will be no ambiguity even one configured grant can associated with more than one destination in long term.
Observation2: HARQ process ID is needed for retransmission of TB whose initial transmission is based on configured grant

One issue raised for multiple configured grants is that HARQ process ID among configured grants may have ambiguity in case more than one configured grants are valid within same symbol/slot. The solution agreed for IIOT WID is that one HARQ process ID offset is introduced for every configured grant so that they can differentiate with each other. The formula is as following:

· For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.

The benefit of this approach is to allow parallel HARQ processes to run for the same service to allow higher throughput for one specific destination, or more spectrum efficiency can be improved if more than one destinations can be associated with one configured grant. The MAC spec need modification as such that HARQ process ID should be identified along with reception of sidelink grant for type1 configured grant or based on RRC parameters for type2 configured grant. This should be reflected in section 5.x.1.1 (SL grant reception and SCI transmission).
Proposal4: More than one HARQ process IDs could be associated with one specific configured grant for both type1 and type2 configured grant.
Over Uu interface it is not difficult to pre-configure radio resource in either slot level or symbol level evenly in time domain. But For sidelink maybe it is not so easy. The valid slots within one resource pool is expressed by integer times of bitmap with some reserved slots scattered evenly within one DFN period. Assuming there are M bits are set as 1 within one bitmap and there are totally N bitmaps within one DFN, then the total valid slots for NR SL within one resource pool is M*N. If period is defined as number of slots between valid slot, it is easy to configure a period to define which slots are configured as SL configured grant. One potential problem is that not all period can be divided evenly by M*N. In this case we can also follow the solution which is taken by IIOT WID i.e. to allow any N value for the formula in section 5.2.8 in 38.321. As for HARQ process ID, same formula as listed above can be also reused as long as periodicity is interpreted as “logical period” i.e. distance between valid slots within resource pool.
Proposal5: To use logical SL timing of valid slot to determine radio resource of SL configured grant and HARQ process ID(s).
Proposal3 and proposal 5 could be also applied for LTE controlled NR sidelink transmission because configured grant type1 can be also configured by dedicated signalling from LTE network. But because there is no retransmission is enabled by dynamic scheduling, therefore only one HARQ process is sufficient for one CG even if multiple HARQ processes are enabled.
Proposal 6: Proposal3 and proposal 5 are also applicable for LTE controlled configured grant type1 NR sidelink transmission

In LTE up to 8 sidelink configured grants can be configured. RAN1 agreed NR gNB can configure V2X sidelink transmission with multiple configured grants via dedicated signalling and RAN1 agreed that DCI is needed to activate/deactivate the configured grant. RAN2 agreed in RAN2#108 meeting that for NR sidelink transmission a new MAC CE based on bitmap to confirm activation/deactivation of configured grant type2 is introduced. The question is whether such confirmation MAC CE is needed for NR controlled V2X sidelink transmission? 
For inter-RAT V2X operation one principle is that LTE specification including MAC and RRC should be impacted as less as possible. So if joint release is supported for this case, then LTE MAC has to update to support joint release. For single activation/deactivation there is no confirmation at all in 36.321 i.e. confirmation MAC CE is also something new for LTE MAC. If RAN2 finally agree to introduce confirmation MAC CE for this case, then further question is whether it should be specified in 36.321 or 38.321? Note there is no container concept in MAC layer. Even MAC CE is specified in 36.321 it will be still non-transparent in NR MAC specification. Note even for NR sidelink, RAN2 send LS (R2-1916448) to inform RAN1 of progress in RAN2 to check whether RAN1 can make progress correspondingly. Considering this is the last meeting for RAN2 to finish V2X WID, it is proposed not to introduce MAC confirmation CE for inter-RAT case.
Proposal7: Confirmation MAC CE for NR controlled V2X sidelink transmission should not be introduced in either 36.321 or 38.321. 
3 Conclusion
Proposal1: configuredGrantTime is needed for NR sidelink and same UE behaviour as Uu interface can be adopted.
Proposal2: in Rel-16 no pre-emption by dynamic grant is allowed to make specification simple.

Proposal3: no explicit configuration on HARQ enable or disable is needed in RRC signaling
Proposal4: More than one HARQ process IDs could be associated with one specific configured grant for both type1 and type2 configured grant

Proposal5: To use logical SL timing of valid slot to determine radio resource of SL configured grant and HARQ process ID(s).
Proposal 6: Proposal3 and proposal 5 are also applicable for LTE controlled configured grant type1 NR sidelink transmission

Proposal7: Confirmation MAC CE for NR controlled V2X sidelink transmission should not be introduced in either 36.321 or 38.321. 
4 Reference
[1] R2-1915273 Discussion on configured grant left issues, Ericsson

4/4


