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1 Introduction
In RAN2 #105bis meeting [1], there were some agreements achieved for SL configured grant.
	Agreements on SL configured grant: 

1: 
Multiple active configured sidelink grants should be supported in NR sidelink.

2: 
A confirmation for activation/deactivation of SL configured grant type-2 is needed. Details are FFS. 
1: The type 1 and 2 configured SL grant should be specified for NR SL mode 1.


In RAN1 #99 meeting[2], retransmission related agreements has been achieved as following：
	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)


In previous RAN2 meeting, following agreements were made on UL configured grant in R16 IIOT [3] [4]:
	
RAN2 #107bis agreements:
· Each CG configuration is always configured independently, as in Rel-15 LTE.

· Each SPS configuration is always configured independently, as in Rel-15 LTE.

· A single LCH can be map to multiple CG configurations.

· Multiple LCHs can be map to a single CG configuration.

· There is support to have “UE autonomous retransmission in a CG resource”. Allow checking of complexity to next meeting.

RAN2 #108 agreements:

· In addition to specific CG-LCH mapping It should be possible to configure that all CGs are allowed, and none of the CGs are allowed 

· In Rel-16, SPS periodicities in RRC are expressed in number of slots.

· UE autonomously transmits the de-prioritized PDU as a new transmission in a CG resource from the same CG configuration (FFS different CG configuration)
· The new CG uses the same HARQ process as the deprioritized CG.
· The Aut (re-) transmission feature is optional


Furthermore, in RAN2 #108, the following agreements were reached for NR V2X:
	Agreements on MAC: 

1: 
For all cast-types, Layer-1 Destination ID corresponds to the 16 bit LSB of the Destination Layer-2 ID, and the Layer-1 Source ID corresponds to the 8 bit LSB of the Source Layer-2 ID.

2:
The DST field includes 8 bit MSB of the Destination Layer-2 ID and the SRC field includes 16 bit MSB of the Source Layer-2 ID for the SL-SCH subheader of a MAC PDU to be transmitted to the peer UE.

3a:
Zone ID determination is based on the formulae specified in 36.331 as UE’s location information. And we will ask to RAN1 if any problem with this way.

3b:
Formulae is specified in 38.331 and 38.321 specification refers 38.331, and MAC will indicate zone id to L1.

4a:
For V2X, the number of LCH priorities is 3bits.

4b:
The priority indicated in a SCI is derived from the value of the highest priority of logical channels served by a MAC PDU to be transmitted on PSSCH scheduled by the SCI.

5:
If there is no unoccupied Sidelink process in the Sidelink HARQ entity, when a new TB arrives, how to handle RX buffer management is up to UE implementation.

6:
For each new transmission, UE selects a Destination having the logical channel with the highest priority, among the logical channels having data available for transmission and having no mapping restrictions to a sidelink grant. Then, UE allocate the sidelink grant to the logical channels from the logical channel with the highest priority.

7:
The logical channel with disabling the HARQ feedback cannot be multiplexed with a logical channel which enabling the HARQ feedback.

8:
Up to 8 configured grants (including both configured grant type1 and type2) in mode1 can be configured and active for NR sidelink communication (working assumption). Running 38.321 will specify something like “[8]”
9:
Configured grant Type 1 and Type 2 can be simultaneously configured for a UE in NR sidelink communication.
10:
The Sidelink Configured Grant Confirmation MAC CE is identified by a MAC subheader with a new LCID value.

11:
The Sidelink Configured Grant Confirmation MAC CE is one octet in size. Each of total 8 bits corresponds to a confirmation to activation or deactivation of a configured grant. Each bit will indicate each configured grant index (working assumption). Running 38.321 will specify something like “[8]”


In this contribution, we will have further discussion on leftovers for configured sidelink grant, from RAN2 perspective.
2 Discussion
Based on the agreements above, multiple active configured grants for SL are supported, given that they are also supported in R16 IIOT, some mechanisms in R16 IIOT may be reused or regarded as baseline. In this section, we will discuss how to support SL configured grant based on agreements concluded in R16 IIOT
In order to transmit multiple UL traffic simultaneously while maintaining their reliability and latency requirements respectively, mapping between UL LCHs and UL CGs was introduced in UL LCP procedure for R16 IIOT.
Similar principle shall be reused in R16 SL. In previous meetings, it was agreed that multiple SL CGs are supported simultaneously to serve V2X traffic with different QoS requirements and configuredSLGrantType1Allowed was considered as an LCP restriction, which indicates whether data from a certain SL LCH can be sent via SL CG type 1. However, with multiple active SL CGs (including both type1 and type2), only configuredSLGrantType1Allowed is not sufficient to distinguish service types with different reliability requirements. To elaborate, it is possible that gNB configures SL CGs with different repetition times. Generally, reliability-sensitive V2X services (e.g. like URLLC) should be treated with larger repetition times while less repetitions are more appropriate for traffic with low reliability demands (e.g. eMBB). Otherwise, if a SL CG configured for high reliability was occupied by eMBB traffic, unnecessary repeating transmissions for this traffic would lead to the waste of resources while URLLC traffic only can be sent on other SL CGs and the insufficient number of transmission will have an adverse impact on the reliability of the URLLC traffic. Thus to match traffic requirements with SL CGs properly, whether/which SL CG(s) is allowed for a SL LCH shall be restricted by mapping SL LCHs to SL CGs, and only bundled SL CGs with the SL LCH can be employed for transmitting MAC SDUs from this SL LCH.
Proposal 1: As in Rel-16 IIOT, the mapping between SL LCHs and configured SL grants is supported. Each SL LCH can be mapped to zero, one or more configured SL grants, and buffered data cannot be transmitted via the configured SL grant not mapped to this SL LCH. 
With the introduction of multiple active SL CGs, it is inevitable that the network would allocate overlapping SL CGs in time domain, but only one of the grants is allowed to be selected and processed at a given time. Thus how to handle the collision between SL CGs should be addressed.

In LTE-V, up to 8 active SL SPSs have been supported and the SPS conflicts may happen. For this type of PSSCH collision, it was decided by RAN2 to leave it to UE implementation, i.e. which one of the overlapped grants should be selected is determined by the UE itself, which is captured in [6, 5.14.1.1] as follow.

	· NOTE 11:
If the MAC entity has multiple configured sidelink 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.


However, in NR Uu, supporting of multiple SCSs (e.g. 30kHz, 60kHz, etc.) leads to much shorter TTI length compared with LTE, and enables the smaller periodicity value, i.e. denser CG transmission occasions. In R16 IIOT, multiple activated UL CGs in the same BWP are introduced, which is mainly designed for traffic with low latency and high reliability. Consequently, UL resource collision may happen more frequently. To settle the problem and guarantee the URLLC transmission, smart prioritization is utilised for CG/DG and CG/CG collisions. Specifically, for an available UL CG, if it is overlapped with another CG in time domain, the UE will compare the priority of each grant which is defined as the highest LCH priority associated with the TB to be sent via this grant, then prioritizes the one used for the higher-priority transmission. 

To deal with the issue, the solution in the case of SL CG collision should be defined by RAN2, e.g. the same dynamic prioritization as in R16 IIOT can be reused, or leave it to UE implementation.

Proposal 2: RAN2 to determine the solution for the collision between SL CG and SL CG by taking the following two alternatives into consideration:


Alt 1: comparing the priority as in R16 IIOT 


Alt 2: up to the UE implementation as in LTE V2X

Similar to the case of CG collision, one possible direction for solving the collision between SL CG and SL DG is up to the UE implementation like in LTE-V. In R15 Uu [5], only one configured UL grant of either type 1 or type 2 can be activated at a time and the priority of dynamic grant is always higher than that of configured grant. With this restriction, a dynamically scheduled grant should override a configured grant if there is overlap in time domain between these two uplink grants. Considering there may be multiple active SL CGs, another possible solution is to employ the dynamic prioritization mentioned above as in R16 IIOT, i.e. the SL grant used to send the TB with higher priority should be prioritized. Such approach aims to prevent the DG carrying eMBB data overriding the URLLC transmission on CG, which would incur extra delay and reliability degradation for URLLC traffic. 
Proposal 3: RAN2 to determine the solution for the collision between SL CG and SL DG by taking the following three alternatives into consideration:


Alt 1: overriding the SL CG by the overlapped SL DG as in R15 Uu


Alt 2: comparing the priority as in R16 IIOT 


Alt 3: up to the UE implementation as in LTE V2X

Another issue is how to deal with the de-prioritized/overridden SL MAC PDU on SL CG. In R16 IIOT, instead of being dropped directly, the de-prioritized UL MAC PDU on configured grant shall be stored in the HARQ buffer and re-transmitted in the subsequent UL resources, i.e. the next UL CG occasion with the same HARQ process ID. This is to avoid the loss of data in the constructed MAC PDU. For the same reason, UE autonomous transmission as mentioned above can be also employed for the de-prioritized SL MAC PDU to maintain and retransmit the multiplexed SL data. 

Proposal 4: As in Rel-16 IIOT, the deprioritized SL MAC PDU should be stored in the HARQ buffer and the UE can transmit it using the next SL CG occasion with the same HARQ process.
3 Conclusion

In this paper, we have discussed some issues on configured grant support in NR sidelink, and have made the following proposals: 
Proposal 1: As in Rel-16 IIOT, the mapping between SL LCHs and configured SL grants is supported. Each SL LCH can be mapped to zero, one or more configured SL grants, and buffered data cannot be transmitted via the configured SL grant not mapped to this SL LCH. 
Proposal 2: RAN2 to determine the solution for the collision between SL CG and SL CG by taking the following two alternatives into consideration:


Alt 1: comparing the priority as in R16 IIOT 


Alt 2: up to the UE implementation as in LTE V2X

Proposal 3: RAN2 to determine the solution for the collision between SL CG and SL DG by taking the following three alternatives into consideration:


Alt 1: overriding the SL CG by the overlapped SL DG as in R15 Uu


Alt 2: comparing the priority as in R16 IIOT 


Alt 3: up to the UE implementation as in LTE V2X

Proposal 4: As in Rel-16 IIOT, the deprioritized SL MAC PDU should be stored in the HARQ buffer and the UE can transmit it using the next SL CG transmission opportunity with the same HARQ process.
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