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[bookmark: _Ref466049030]1	Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469]During RAN1#106, the following related to mode 1 has been agreed: 
	[bookmark: _Hlk15290766]Agreements on SL BSR for mode1: 
1: 	LCG ID shall be included in the NR SL BSR MAC CE instead of bitmap.
2:	NR SL BSR of 5-bit destination index, 3-bit LCG ID and 8-bit buffer size.
3:	All the SL BSR triggers in LTE V2X are adopted for NR V2X SL.
4:	As in LTE V2X, all SL BSRs shall be cancelled, if the remaining configured SL grant(s) valid can accommodate all pending data available for transmission in V2X SL communication, or if the MAC entity has no data available for transmission for any of the SL logical channels, or if UE is reconfigured to work from mode-1 to mode-2 (w/o consideration of simultaneous modes).
5: 	Like NR Uu, all SL BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a SL BSR MAC CE (except for Truncated SL BSR)  which contains buffer status up to (and including) the last event that triggered an SL BSR prior to the MAC PDU assembly.
6:	Support the periodic BSR timer and the retx BSR timer, the SR-delay timer for regular BSR can be configured for NR SL BSR operation.
7:	No need to explicitly include cast type information in SL BSR. The UE can report the cast type of each destination in the SidelinkUEInformation.
8:	In NR V2X, Regular SL BSR, Periodic SL BSR and padding SL BSR are defined.
9: 	SL BSR and truncated SL BSR are supported in NR.

Agreements on SR for mode1: 
1: 	Each SR configuraiton can corredpond to one or more SL LCH, and each SL LCH is mapped to zero or one SR configuration (either those dedicated to SL or those shared by UL and SL).
2:	For a SL LCH mapped to zero SR configuration, if the SL BSR is triggred by this SL LCH and the SR is triggred accordingly, the UE shall initiate the RA procedure.
3:	As for NR Uu, an SR configuration dedicated for NR SL only includes the paramters SchedulingRequestID, sr-ProhibitTimer and sr-TransMax.
4:	For NR SL, if a Regular SL BSR has been triggered, the SR shall be triggred if either of the following conditions is satisfied:
	i) The UE has neither dynamic UL resource allocated for new transmission nor configured UL grant;
	ii) The UE has a UL resource allocated for new transmission, but the UL resource cannot accommodate the SL BSR MAC CE plus its subheader.


In this paper, we will discuss remaining details on Mode 1 resource allocation. Further, we will analyse the scenario where multiple configured grant should be handled in NR SL.
[bookmark: _Ref489281230]2	Discussion
[bookmark: _Toc458380516][bookmark: _Toc458380524]2.1	SL Scheduling Request
In the last RAN2#106 meeting, it was agreed that dedicated SL SRs of multiple configurations are supported for NR SL (the purpose is to reduce the scheduling latency in NR mode 1) and that if a Regular SL BSR has been triggered, the SR shall be triggered if either of the following conditions is satisfied:
	i) The UE has neither dynamic UL resource allocated for new transmission nor configured UL grant;
	ii) The UE has a UL resource allocated for new transmission, but the UL resource cannot accommodate the SL BSR MAC CE plus its subheader.
Nevertheless, it is worth noticing that there will be a delay between the time a SL SR is triggered, and the time SL SR is transmitted. Due to the coexistence of SL/UL SRs with different configurations and SL/UL BSRs, there could be the case that before the SL SR transmission, UE has already received a UL grant from other sources and transmitted its SL BSR. In our view, the planned SL SR transmission should be cancelled if the relevant SL BSR has been transmitted already and the SL BSR was not truncated. Take Figure 1 for example. Uu BSR is triggered when there is new Uu data, and Uu SR is sent to NW. Then UE gets new SL data, which triggers a SL BSR and SL SR, and receives the Uu grant #1 caused by the earlier Uu SR. In this case, UE may send SL BSR potentially together with Uu BSR using Uu grant #1, and the planned SL SR will be cancelled. 
[image: ]
[bookmark: _Ref4496564]Figure 1: Cancellation of planned SR
[bookmark: _Ref4500715][bookmark: _Toc7731236][bookmark: _Toc16494170][bookmark: _Toc16772744][bookmark: _Toc20231906][bookmark: _Toc21003416]UE may get UL grant due to the transmission of Uu/SL SRs of different configurations or Uu BSRs.
[bookmark: _Ref4500737][bookmark: _Toc7731227][bookmark: _Toc16494174][bookmark: _Toc16494265][bookmark: _Toc16772740][bookmark: _Toc16772789][bookmark: _Toc16772864][bookmark: _Toc20231909][bookmark: _Toc20231959][bookmark: _Toc21003376]The planned SL SR transmission is cancelled if the relevant SL BSR has been transmitted already using UL grant triggered by other sources and the SL BSR was not truncated. 
2.2	SL Buffer Status Report
The Logical Channel Prioritization procedure is applied when a new transmission is performed. MAC entity decides the content of the transmission taking into account the priority of each element. We note that in LTE the SL BSR MAC CE has lower priority than serveral MAC CEs for UL (e.g. UL BSR). 
	TR 36.321: 
5.4.3.1 Logical channel prioritization 
For the Logical Channel Prioritization procedure, the MAC entity shall take into account the following relative priority in decreasing order [1]:
· C-RNTI MAC control element (CE) or data from UL-CCCH;
· Configured Grant Confirmation MAC CE;
· MAC CE for UL buffer status report (BSR), with exception of UL BSR included for padding;
· Single Entry power headroom report (PHR) MAC CE or Multiple Entry PHR MAC CE;
· MAC CE for Sidelink BSR, with exception of Sidelink BSR included for padding;
· Data from any Logical Channel, except data from UL-CCCH;
· MAC CE for UL BSR included for padding
· MAC CE for Sidelink BSR included for padding.


This may lead to the situation that even if a UL grant is triggered by SL SR, UE may still use it to transmit UL BSR instead and SL BSR will stay in the buffer. This will increase the latency for services running over SL and scheduled in mode 1, and it may not be optimal if data relevant to the SL BSR is from safety critical service and/or of high priority. Therefore, it may be beneficial to prioritize the SL BSR over UL BSR in case e.g. the SL data transmission has high priority. In our view, prioritization between SL BSR and UL BSR should be dynamically configured, the prioritization rule between SL BSR and UL BSR can follow the similar principle as the prioritization between SL transmission and UL transmission, e.g. SL BSR is prioritized if it has priority above a certain threshold.
[bookmark: _Ref525768594][bookmark: _Toc525808832][bookmark: _Toc525808874][bookmark: _Toc525809307][bookmark: _Toc525809351][bookmark: _Toc528336294][bookmark: _Toc528336403][bookmark: _Toc528336505][bookmark: _Toc528510987][bookmark: _Toc528597508][bookmark: _Toc528876127][bookmark: _Toc1062799][bookmark: _Toc1074639][bookmark: _Toc1079639][bookmark: _Toc7731237][bookmark: _Toc16494171][bookmark: _Toc16772745][bookmark: _Toc20231907][bookmark: _Toc21003417]According to legacy LTE logical channel prioritization, the UL BSR is always prioritized over the sidelink BSR.
[bookmark: _Toc16772746][bookmark: _Toc20231908][bookmark: _Toc21003418]Always prioritizing UL BSR over SL BSR may lead to that high priority services running over SL cannot be served in time. 
[bookmark: _Toc7731228][bookmark: _Toc16494175][bookmark: _Toc16494266][bookmark: _Toc16772741][bookmark: _Toc16772790][bookmark: _Toc16772865][bookmark: _Toc20231910][bookmark: _Toc20231960][bookmark: _Toc21003377][bookmark: _Ref4500744]Prioritization between SL BSR and UL BSR is dynamically configured. 
[bookmark: _Toc16772742][bookmark: _Toc16772791][bookmark: _Toc16772866][bookmark: _Toc20231911][bookmark: _Toc20231961][bookmark: _Toc21003378]In case an UL grant triggered by SL SR is actually used for transmitting UL BSR, the gNB may issue another UL grant for transmitting the SL BSR. Similarly, in case an UL grant triggered by UL SR is actually used for transmitting SL BSR, the gNB may issue another UL grant for transmitting the UL BSR. 
[bookmark: _Toc16772743][bookmark: _Toc16772792][bookmark: _Toc16772867][bookmark: _Toc20231912][bookmark: _Toc20231962][bookmark: _Toc21003379]In case an UL grant triggered by UL/SL SR is actually used for transmitting SL/UL BSR, the gNB is allowed to issue another UL grant for transmitting the UL/SL BSR. 
2.3	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]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;
[bookmark: _GoBack]-	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.
For 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]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]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]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]In section 2 we made the following observations:
Observation 1	UE may get UL grant due to the transmission of Uu/SL SRs of different configurations or Uu BSRs.
Observation 2	According to legacy LTE logical channel prioritization, the UL BSR is always prioritized over the sidelink BSR.
Observation 3	Always prioritizing UL BSR over SL BSR may lead to that high priority services running over SL cannot be served in time.
 
Based on the discussion in section 2 we propose the following: 
Proposal 1	The planned SL SR transmission is cancelled if the relevant SL BSR has been transmitted already using UL grant triggered by other sources and the SL BSR was not truncated.
Proposal 2	Prioritization between SL BSR and UL BSR is dynamically configured.
Proposal 3	In case an UL grant triggered by UL/SL SR is actually used for transmitting SL/UL BSR, the gNB is allowed to issue another UL grant for transmitting the UL/SL BSR.
Proposal 4	To support multiple active type 2 configured grants, confirmation bits for relevant configured grants are conveyed by MAC CE.
Proposal 5	The Configured SL grant is handled as the Configured UL grant, although only a few RRC parameters apply (see list above).
Proposal 6	SL grants addressed to CS-RNTI of V2X to be used as a baseline for SL retransmissions except for repetition of configured grants.
Proposal 7	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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