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[bookmark: _Ref466049030]1	Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469]In this paper, we will discuss the scenario where multiple configured grant should be handled in NR SL.
[bookmark: _Ref489281230]2	Discussion
[bookmark: _Toc458380516][bookmark: _Toc458380524]2.1	Handling of multiple configured sidelink grants
In the past RAN2 meeting has been agreed that configured grant is supported for NR sidelink. There are two types of configured grants, i.e. type 1 configured grant, and type 2 configured grant. In type 1 configured grant, the grant is configured and activated directly via RRC, and the RRC configuration also gives the transmission parameters. Type 2 configured grant, instead, is also configured via RRC but only activated/deactivated via DCI in PDCCH, very similar to the LTE UL SPS. In RAN2#105bis it was agreed that both type 1 and type 2 Configured SL grant should be specified for NR SL mode 1. 
Agreements on Configured SL grant: 
1: 	The type 1 and 2 configured SL grant should be specified for NR SL mode 1.
2:  Multiple active configured sidelink grants should be supported in NR sidelink.
3: 	A confirmation for activation/deactivation of Configured SL grant type-2 is needed. Details are FFS
Since multiple active configured grants are supported it is straightforward that a confirmation for activation/deactivation of configured SL grant type-2 is needed. It is natural to specify a confirmation message in a bitmap manner that each bit is to confirm one SL configured grant. Note that in LTE, the confirmation for autonomous uplink scheduling is delivered by a bitmap MAC CE. According to this, we believe the similar design can be inherited for NR SL. 


Figure 1: AUL confirmation MAC Control Element of one octet
[bookmark: _Toc7694836][bookmark: _Toc7695401][bookmark: _Toc7731073][bookmark: _Toc7732807][bookmark: _Toc16494177][bookmark: _Toc16494267][bookmark: _Toc16588470][bookmark: _Toc16588590][bookmark: _Toc16589517][bookmark: _Toc16593141][bookmark: _Toc16771405][bookmark: _Toc16772152][bookmark: _Toc16797350][bookmark: _Toc20231913][bookmark: _Toc20231963][bookmark: _Toc21003380][bookmark: _Toc23950540]To support multiple active type 2 configured grants, confirmation bits for relevant configured grants are conveyed by MAC CE. 
In NR UL, RRC configures the following parameters when the configured grant Type 1 is configured:
-	cs-RNTI: CS-RNTI for retransmission;
-	periodicity: periodicity of the configured grant Type 1;
-	configuredGrantTimer: initial value of the configured grant timer in multiples of periodicity.
-	timeDomainOffset: Offset of a resource with respect to SFN=0 in time domain;
-	timeDomainAllocation: allocation of configured grant in time domain which contains startSymbolAndLength (i.e. SLIV in TS 38.214);
-	frequencyDomainAllocation: frequency domain resource allocation.
-	nrofHARQ-Processes: the number of HARQ processes.
RRC configures the following parameters when the configured grant Type 2 is configured:
-	cs-RNTI: CS-RNTI for both activation, deactivation, and retransmission;
-	periodicity: periodicity of the configured grant Type 2;
-	configuredGrantTimer: initial value of the configured grant timer in multiples of periodicity.
-	nrofHARQ-Processes: the number of HARQ processes.
or a configured grant Type 2, the MAC entity shall clear the configured uplink grant immediately after first transmission of Configured Grant Confirmation MAC CE triggered by the configured grant deactivation.
Retransmissions except for repetition of configured grants use uplink grants addressed to CS-RNTI. 
[bookmark: _Hlk7513921]The Configured SL grant could be handled basically in a similar way as Configured UL grant, i.e. 
· The configured SL grant could be configured by RRC with similar parameters as that for configured UL grant.
· For a Configured SL grant Type 2, the MAC entity shall clear the configured SL grant immediately after first transmission of Configured Grant Confirmation MAC CE triggered by the configured grant deactivation. 
Regarding retransmissions except for repetition of configured grants, using SL grants addressed to CS-RNTI for V2X could be adopted as a baseline.
[bookmark: _Toc7516811][bookmark: _Toc7621487][bookmark: _Toc7694837][bookmark: _Toc7695402][bookmark: _Toc7731074][bookmark: _Toc7732808][bookmark: _Toc16494178][bookmark: _Toc16494268][bookmark: _Toc16588471][bookmark: _Toc16588591][bookmark: _Toc16589518][bookmark: _Toc16593142][bookmark: _Toc16771406][bookmark: _Toc16772153][bookmark: _Toc16797351][bookmark: _Toc20231914][bookmark: _Toc20231964][bookmark: _Toc21003381][bookmark: _Toc23950541]The Configured SL grant is handled as the Configured UL grant, although only a few RRC parameters apply (see list above). 
[bookmark: _Toc7516812][bookmark: _Toc7621488][bookmark: _Toc7694838][bookmark: _Toc7695403][bookmark: _Toc7731075][bookmark: _Toc7732809][bookmark: _Toc16494179][bookmark: _Toc16494269][bookmark: _Toc16588472][bookmark: _Toc16588592][bookmark: _Toc16589519][bookmark: _Toc16593143][bookmark: _Toc16771407][bookmark: _Toc16772154][bookmark: _Toc16797352][bookmark: _Toc20231915][bookmark: _Toc20231965][bookmark: _Toc21003382][bookmark: _Toc23950542]SL grants addressed to CS-RNTI of V2X to be used as a baseline for SL retransmissions except for repetition of configured grants. 
For each SLRB/LCH, how to handle HARQ procedure should be configured considering the QoS requirements. For instance, a service requiring high reliability should be configured with HARQ feedback. Besides, in V2X system, SL resource pool is sometimes configured with PSFCH resource sometimes not and it is not clear how resource pool configuration and SLRB/LCH HARQ configuration are linked to each other when network provides the configuration and when UE selects resource for SL transmission.  
To address this, a possible solution would be that when the network provides the UE with SL configured grant, it may explicit indicate the relevant HARQ configuration, e.g. whether this SL grant requires a HARQ feedback, or explicitly link the SL carrier/resource pool to a UE SL LCH. Therefore, if there is data available at a certain SL LCH, the UE uses the SL configure grant that has the same HARQ configuration as the SL LCH for transmission.
The main benefit of this solution would be that the network would be able to track the ACK/NACK status of a previously assigned SL grant and ensure proper scheduling for the SL retransmission. In addition to this, the UE would be also able to take the HARQ configuration of the SL LCH into account when select the SL resource pool or grant. Therefore, we propose:
[bookmark: _Toc16588473][bookmark: _Toc16588593][bookmark: _Toc16589520][bookmark: _Toc16593144][bookmark: _Toc16771408][bookmark: _Toc16772155][bookmark: _Toc16797353][bookmark: _Toc20231916][bookmark: _Toc20231966][bookmark: _Toc21003383][bookmark: _Toc23950543]The gNB, when providing a configured grant to the UE, indicates in RRC message the associated HARQ configuration (e.g., enabled/disabled, ACK/NACK, NACK only).
3	Conclusion
[bookmark: _In-sequence_SDU_delivery]Based on the discussion in section 2 we propose the following: 
Proposal 1	To support multiple active type 2 configured grants, confirmation bits for relevant configured grants are conveyed by MAC CE.
Proposal 2	The Configured SL grant is handled as the Configured UL grant, although only a few RRC parameters apply (see list above).
Proposal 3	SL grants addressed to CS-RNTI of V2X to be used as a baseline for SL retransmissions except for repetition of configured grants.
Proposal 4	The gNB, when providing a configured grant to the UE, indicates in RRC message the associated HARQ configuration (e.g., enabled/disabled, ACK/NACK, NACK only).
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