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1 Introduction
This contribution discusses the remaining MAC open issues, i.e. the left-over functional issues for the completion of the WI, for 5G V2X with NR SL. These issues include some level-2 remaining issues mentioned but not concluded in the email discussion [1] as well as some other critical issues that failed to be covered in previous discussions, specifically including:

· Open Issue #1: SL impact on Uu DRX in case of no PUCCH
· Open Issue #2: Remaining issues on HARQ operation for NR SL
· Open Issue #3: Mixed HARQ retransmission of a TB
· Open Issue #4: CSI report cancellation due to PDB
· Open Issue #5: Remaining issues for groupcast HARQ feedback
· Open Issue #6: UL prioritization between SL SR and UL data
· Open Issue #7: Number of supported Sidelink process 

· Open Issue #8: Resource pool selection for NR sidelink mode-2

· Open Issue #9: LCIDs for sidelink related Uu MAC CEs
· Open Issue #10: HARQ process ID calculation

· Open Issue #11: Necessity of configuredGrantTimer
· Open Issue #12: SL CG occasion calculation
In addition, this contribution discusses some essential changes on current MAC specification [2], without which, some functional problems are foreseen for the 5G V2X with NR SL framework, specifically including:

· Essential Correction #1: Corrections on HARQ related operations

· Essential Correction #2: Corrections on SL-SCH data reception

Proposals are given to conclude above issues and essential corrections. It is expected that after concluding them, the 5G V2X with NR SL WI can be “really” closed from functional point of view, and all the basic functionalities/feature are already completed and specified. 
2 Open issues
2.1 Open Issue #1: SL impact on Uu DRX in case of no PUCCH
In the ongoing email discussion on MAC issues [1], one issue is about the SL impact on Uu DRX and there are some proposals to define two timers including drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL per Sidelink process and starts the drx-HARQ-RTT-TimerSL for the corresponding Sidelink process in the first symbol after the end of the corresponding PUCCH transmission carrying the SL HARQ feedback. 
However, this is based on the assumption that PUCCH sending HARQ-ACK is configured. But except this case, another possible case is there is no PUCCH resource configured and the network may schedule blind retransmissions depending on implementation and in this case, how to guarantee the UE is able to wake up to receive the retransmission PDCCH need to be further discussed.
To address the above issue, the simplest way is to reuse the HARQ related timer defined when PUCCH is configured, i.e. drx-HARQ-RTT-TimerSL and drxRetransmssionTimerSL. For the operation of these two timers in case of no PUCCH, the key point is to determine when to start the drx-HARQ-RTT-TimerSL and actually there are many different subcases need to be considered, e.g., PSFCH is configured and PSFCH is not configured. If PSFCH is configured, it is possible to start the drx-HARQ-RTT-TimerSL after the reception of PSFCH however, it does not apply to the case when PSFCH is not configured. Therefore, in order to avoid separate solutions for different subcases, we propose to define a unified solution, i.e., the drx-HARQ-RTT-TimerSL is started in the first symbol after the end of the corresponding PSSCH transmission. And upon expiry of the drx-HARQ-RTT-TimerSL, drx-RetransmissionTimerSL is started during which the UE keeps monitoring the PDCCH for blind retransmission. 
Proposal 1: 
If a MAC PDU is transmitted in a configured sidelink grant for the MAC entity’s SL-RNTI or SLCS-RNTI and there is no associated PUCCH sending HARQ-ACK configured, the UE shall:
·  Start the drx-HARQ-RTT-TimerSL for the corresponding SL HARQ process in the first symbol after the end of the PSSCH resources carrying the MAC PDU;

·  Stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

Proposal 2: Upon the expiry of a drx-HARQ-RTT-TimerSL, the UE shall:

·  Start the drx-RetransmissionTimerSL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.

Text proposals based on Proposal 1 and Proposal 2 is given in Annex B and Annex C. RAN2 is suggested to adopt them into TS 38.321 and TS 38.331.
2.2 Open Issue #2: Remaining issues on HARQ operation for NR SL

In Rel-16, the feedback based HARQ operation are supported for NR SL unicast and groupcast communication. When the HARQ feedback is enabled for the NR SL communication, the HARQ operation in the normal case would be:

1) TX UE performs the new transmission or retransmission of a TB to the RX UE;

· For Mode 1, the TB is transmitted by using the SL grant scheduled by the gNB.

2) After receiving the TB from the TX UE, the RX UE shall feedback the HARQ acknowledgement of the TB to the TX UE based on the decoding status, i.e., ACK or NACK. 

3) After receiving the HARQ acknowledgement, the TX UE shall decide whether to perform retransmission or not. 

· For Mode 1, the TX UE shall feedback this HARQ acknowledgement to the gNB.

4) Return to step 1).

2.2.1 Exceptional cases

Beside the normal case, two exceptional cases as identified as below may also happen during the HARQ operation. 

· Case 1: After the transmission was completed (e.g. an ACK was received from RX UE, or no NACK was received for groupcast, or the maximum number of transmissions was reached) for a SL HARQ process, the TX UE received SL grant to schedule the retransmission for this SL HARQ process from the gNB. 

This case may happen once the gNB misunderstands the “ACK” situation for the concerned SL HARQ process in the TX UE, i.e., the gNB assumes the HARQ acknowledgement for the concerned SL HARQ process is “NACK”. In our understanding, the similar case may also happen in the Uu DL, where the UE needs to feedback HARQ acknowledgement for the DL data to the gNB. One of the clue indicating such case may happen in the Uu DL is the following highlighted conditions in section 5.3.2.2 of [2].

	The MAC entity then shall:

1>
if this is a new transmission:

2>
attempt to decode the received data.

1>
else if this is a retransmission:

2>
if the data for this TB has not yet been successfully decoded:
3>
instruct the physical layer to combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.

1>
if the data which the MAC entity attempted to decode was successfully decoded for this TB; or

1> if the data for this TB was successfully decoded before:
……………………..


For NR SL, such case may happen if the following situation occurs:

· When the TX UE needs to feedback the HARQ ACK of a SL HARQ process to the gNB via the PUCCH, there is overlapped SL transmission which has higher priority than this PUCCH transmission occurs. If this happens, the gNB would miss the ACK of the concerned SL HARQ process and for safety the gNB may choose to schedule the SL grant for retransmission for this SL HARQ process.

· The TX UE transmits the HARQ ACK of a SL HARQ process to the gNB via the PUCCH. However, the gNB mistakenly decodes the ACK as NACK. This case has also been identified in last RAN1#100 e-meeting and was made as an FFS (FFS NDI in SCI for PUCCH ACK-NACK error cases as in [3]). If this happens, the gNB may also choose to schedule the SL grant for retransmission for this SL HARQ process.

Observation 1: For Mode 1, the following exceptional case may happen:

·      The TX UE receives ACK from the RX UE，or TX UE does not receive NACK for groupcast, or the maximum number of transmissions is reached for the transmission of an SL HARQ process, but later TX UE receives an SL grant schedule the retransmission of the same SL HARQ process.

· Case 2: After RX UE has transmitted ACK for a TB to the TX UE, the RX UE receives the retransmission of the same TB from the TX UE.

This case is similar to the Case 1, and it may happen once the TX UE misunderstands the “ACK” situation for the concerned SL HARQ process in the RX UE, i.e., the TX UE assumes the HARQ acknowledgement for the concerned SL HARQ process is “NACK”. 

For NR SL, such case may happen if the following situation occurs:

· The RX UE dropped the PSFCH transmission when there is overlapped UL transmission which has higher priority than the PSFCH transmission occurs.

· The RX UE transmits the HARQ ACK of a SL HARQ process to the RX UE via the PSFCH. However, the TX UE mistakenly decodes the ACK as NACK.

In addition, for SL Groupcast with HARQ feedback enabled, if the TX UE performs the retransmission based on some RX UE’s feedback, then for the RX UE whose feedback was ACK, this case would also occur.

Observation 2: For both Mode 1 and Mode 2, the following exceptional case may happen:

·      The RX UE receives the retransmission of a TB from the TX UE after the RX UE has transmitted ACK for the same TB to the TX UE.

The impact of these two cases on the SL HARQ operation have not been discussed in RAN2. Although they are exceptional cases, they still could happen as analysed above. Once some of them happen, the correct UE behaviours that would not break the HARQ operation should be discussed and specified.

Proposal 3: Above exceptional cases may happen, but the UE behaviour on how to deal with these cases have not ever been discussed, and are thus unclear in the specification. 

Next, we will give our analysis on the UE behaviours in such exceptional cases one by one.

2.2.2 UE behaviours for the exceptional cases  

· For Case 1

If such case occurs, the TX UE shall, if following the operation in normal case, still perform the retransmission for the SL HARQ process although the transmission of the previous TB of this SL HARQ process has been completed. However, such retransmission is unnecessary.

Since the TX UE can know whether retransmission scheduled by gNB is necessary or not based on the HARQ process ID in the DCI and the RX UE’s previous HARQ feedback and the number of transmissions for the associated SL HARQ process, the reasonable TX UE behaviour if this case occurs should be:

1) Ignore or clear this SL grant, and not perform the retransmission on the PSSCH.

2) Generate ACK for this SL HARQ process by itself and transmit the ACK via the PUCCH to the gNB if PUCCH resource is configured, in order to stop the gNB to schedule the unnecessary retransmission again.

So, for case 1 we have the following proposals:

Proposal 4: When the TX UE received the HARQ ACK from the RX UE via the PSFCH, or TX UE did not receive NACK for groupcast, or the maximum number of transmissions was reached for a SL HARQ process, and the TX UE received a SL grant which is used for retransmission from the gNB， the HARQ entity shall

· ignore or clear this SL grant;

· Indicate the SL HARQ process associated to this SL grant to generate ACK.

· For Case 2:

Upon the occurrence of such a case, if the RX UE does not feedback ACK to the TX UE, the TX UE shall consider it as DTX and continue the retransmission according to the RAN1 agreement [4]. This is obviously not desired. So to avoid the TX UE to continue the retransmission of the TB, the RX UE should feedback ACK when it received TB redundantly although it does not need to decode the TB.

After looking through [2], we observed that:

1) The RX UE’s SL HARQ process, which is allocated by the SL HARQ entity, is responsible for decoding the TB and instructing the physical layer to generate acknowledgement(s) of the data in this TB. 

2) If the RX UE has successfully decoded a TB of a SL HARQ process, this SL HARQ process shall be considered as unoccupied, which means that it can be allocated by the associated SL HARQ entity to receive any new TB. Then if the Case 3 occurs, there could be two sub-cases.

· Subcase 1): Before the RX UE receives the retransmission of a TB for which the RX UE has transmitted ACK to the TX UE, the previous SL HARQ process allocated to handle this TB has been re-allocated to handle other TB.

· Subcase 2): Before the RX UE receives the retransmission of a TB for which the RX UE has transmitted ACK to the TX UE, the previous SL HARQ process allocated to handle this TB is still unoccupied.

Based on the above observations, no matter which of the above Subcase is occurring together with Case 3, , a common procedure can be specified to implement the correct RX UE behaviour (i.e., RX UE should feedback ACK when it received TB redundantly although it does not need to decode the TB). The common procedure is: for a valid SCI received from the TX UE, if the SCI is scheduling a retransmission for a TB (i.e., the NDI in the SCI has been not toggled compared to the value of the previous received transmission corresponding to this TB [5]), and if the SL transmission information of this SCI is not associated to any SL HARQ process, the HARQ entity allocates the TB to an unoccupied SL HARQ process, which is used to handle this redundant TB and instructs the PHY layer to generate the HARQ acknowledgement of the data in this TB.

Proposal 5: For a valid SCI received from the TX UE, if the SCI is scheduling a retransmission for a TB (i.e., the NDI in the SCI has been not toggled compared to the value of the previous received transmission corresponding to this TB), and if the SL transmission information of this SCI is not associated to any SL HARQ process, the HARQ entity shall allocate the TB to an unoccupied SL HARQ process, which is used to handle this redundant TB and instructs the PHY layer to generate the HARQ acknowledgement.

Text proposals based on Proposal 4 and Proposal 5 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.
2.3 Open Issue #3: Mixed HARQ retransmission of a TB
	According to the LS provided by RAN1 in #100bis meeting, an issue that needs to be determined by RAN2 is whether mixing blind and feedback-based retransmissions of a TB can be supported. However, from RAN2’s prospective, it is unclear what ‘mixed HARQ transmission’ means exactly. For example, it may mean that TX UE can determine to retransmit a TB, for which the SL HARQ is enabled, without receiving the SL feedback provided by the RX UE. But there always exists PSFCH resources if the corresponding PSSCH transmission is reserved for a TB with HARQ enabled especially for mode-2 UE, according to following RAN1’s agreements [3]. This is because the SL grants and feedback resources for initial transmission as well as possible retransmissions have been selected at the very beginning when the UE executes resource selection. Although the TX UE determines not to receive the PSFCH, it still has to conduct the retransmission on the next PSSCH occasion coming after the omitted PSFCH resource. Therefore, we think that it is worse than receiving the ACK/NACK as usual, and just ignoring a SL feedback on a selected PSFCH resource cannot bring much benefits. 


RAN1 #100-e Agreements:

· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected 
· ‘a’ is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource 
· ‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation


On the other hand, as mentioned above, the case where TX UE does not choose SL grants without related PSFCH resources for a TB with HARQ enabled will not occur based on the restrictions for mode-2 given by RAN1. When it comes to mode-1 UEs, it is possible that gNB may provide 3 PSSCH occasions via single DCI but the first PFSCH occasion occurs after the second the PSSCH transmission opportunity since no limitation as that defined for resource selection in mode 2 was introduced.  With the assumption, if the TX UE employs the first PSSCH occasion for initial transmission and the second one for retransmission, the retransmission actually happens without receiving SL HARQ feedback from the RX UE for the lack of PSFCH resource. Then when a NACK is received on the first PFSCH occasion, the TX UE decides to retransmit the same TB on the third PSSCH opportunity allocated via this DCI, i.e. the retransmission on the third SL grant is HARQ-based transmission. Whether this case can be regarded as the mixing blind and feedback-based retransmissions is not clear. If yes, we think this may have been supported in mode 1, but will not happen in mode 2 as analysed before, which leads to distinguished behaviours for UEs work on different modes.

Besides, if the mixed HARQ retransmission was supported, the MAC entity would have to dynamically change the attribution of HARQ enable/disable according to whether blind retransmission or the SL HARQ-based retransmission is adopted for the current PSSCH duration. However, in the current specification, the HARQ enable/disable is only determined when it is the initial transmission of a TB and there is not any procedure to change the HARQ enable/disable for the retransmitted TB. Thus if we support the mixed retransmission mode, great modification is needed for the specification. Considering the limited time left and the unclear benefits, we think it is unnecessary to introduce a new mixed transmission model.

Proposal 6: RAN2 not to support mixing blind and feedback-based retransmissions of a TB.
2.4 Open Issue #4 CSI report cancellation due to PDB

In last meeting, RAN2 has made the following agreement on the SL CSI report.

	1. The PDB is determined for SL CSI report.
2. A UE cancels a triggered SL CSI report if the latency bound associated to the triggered CSI report has been exceeded prior to transmission of the report.


In addition, RAN1 made the following agreement on SL CSI report.
	· The latency bound of SL CSI report is signalled from CSI triggering UE to CSI reporting UE via PC5-RRC.

· The CSI triggering UE determines the latency bound by its implementation.


Base on the RAN1 agreement, it can be observed that the UE to transmit the CSI report can get the CSI PDB from the CSI triggering UE.

Observation 3: The UE to transmit the CSI report can get the CSI PDB from the CSI triggering UE.

To achieve the SL CSI report cancellation due to PDB, there could be two options.

·  Option 1: Up to UE implementation on deciding whether the PDB of the triggered SL CSI report has been exceeded prior to transmission;

·  Option 2: Introduce a timer to control the UE to cancel the PDB of the triggered SL CSI report.  

Option 1 has less specification impact, however it will result in that the UE behavior to cancel the SL CSI report due to exceed the PDB is not controllable and not testable. In this case, even the SL CSI report has exceed the PDB, the UE may still transmit it via the PC5. After the CSI triggering UE received the SL CSI report, it has no idea whether this SL CSI report is still valid. This may lead to the CSI triggering UE to use an outdated SL CSI to determine the MCS. Of course, some method can be design to enable the CSI triggering UE to filter the outdated SL CSI. However, we think the better way is to prohibit the UE to transmit the outdated SL CSI report via a controllable and testable way in the specification. We believe Option 2 can achieve that. Actually, the similar mechanism has been applied to the data transmission in Uu, i.e. the discardTimer in PDCP. To avoid the UE to transmit the PDCP SDU for which the PDB has been exceed prior to the transmission, the gNB shall configure the timer for the DRB. Upon reception each PDCP SDU, the PDCP of the DRB shall start the discardTimer associated with this PDCP SDU. Upon the expiry of this timer, the PDCP of the DRB shall discard the corresponding PDCP SDU. So for the SL CSI cancellation due the PDB, the similar mechanism can be applied instead of up to UE implementation.

In addition, according to the observation, the UE to transmit the SL CSI report can get the PDB of the CSI from the triggering UE via PC5 RRC. Then the RRC layer of the UE can configure this PDB to its MAC layer. This modelling is almost the same as the Uu, where the UE’s RRC layer get the PDB of the DRB from gNB and then configure the PDB to its PDCP layer. So, the option 2 is feasible.

Based on the above analysis, we proposed that:

Proposal 7: The UE maintains a timer for each triggered SL CSI report. The value of the timer is equal to the latency bound of the Sidelink CSI report obtained from the CSI triggering UE. The UE shall:

· Start the timer upon the SL CSI report is triggered;

· Stop the timer upon the SL CSI report is transmitted;

· Cancel the SL CSI report upon the timer expiry.
Text proposal based on Proposal 7 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.
2.5 Open Issue #5: Remaining issues for groupcast HARQ feedback
Currently, there is a FFS on whether additional condition for GC HARQ feedback option1 is needed, e.g. GC HARQ feedback option1 only can be utilized when Tx UE’s location is available. Moreover, RAN1 is also discussing this issue on the condition of availability for GC HARQ feedback option1, whereas a FFS is left for whether HARQ-ACK information includes only NACK regarding SCI format. Therefore, we suggest to leave it up to RAN1 to decide whether to support CG HARQ feedback option1 when TX UE’s location is unavailable in order to avoid duplicated discussion. 
	Agreements: One SCI format (referred to as 2nd SCI format B) is defined as follows:

· This format does not include Zone ID or Communication range requirement.

· This format is used when the following HARQ operations are in use 

· No HARQ feedback

· HARQ-ACK information includes ACK or NACK

· FFS: how to determine M_ID in the equation for the PSFCH resource index 

· Option 1: Based on L1 ID(s)

· Option 2: An explicit indication in SCI

· FFS: HARQ-ACK information includes only NACK


Proposal 8: It is up to RAN1 to decide whether to support GC HARQ feedback option1 when TX UE’s location is unavailable.

Regarding the choice of GC HARQ feedback option, GC HARQ feedback option2 can only be used when the member ID and group size information are provided by upper layers and the group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource, and GC HARQ feedback option1 may be used when certain condition are met (if any, e.g. when TX UE’s location are available). Thus, when both the condition for GC HARQ feedback option2 is met and the condition for GC HARQ feedback option1 is met (if any), the choice of GC HARQ feedback option shall be discussed by RAN2. In our understanding, it can be up to UE implementation to select GC HARQ feedback option1 or GC HARQ feedback option2 for the scenario whereas both the condition for GC HARQ feedback option2 is met and the condition for GC HARQ feedback option1 is met (if any).

Proposal 9: It is up to UE implementation to select GC HARQ feedback option1 or GC HARQ feedback option2 when both the condition for GC HARQ feedback option2 is met and the condition for GC HARQ feedback option1 is met (if any).

Text proposals based on Proposal 9 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.

2.6 Open Issue #6: UL prioritization between SL SR and UL data

In RAN2#107bis meeting, it was agreed that NR UL LCH priority and NR SL LCH priority cannot be compared directly.

=>A separate LCH priority thresholds is configured for both NR-UL and NR-SL.

Regarding the prioritization case where the PUCCH resource for the SR transmission occasion overlaps with any UL-SCH resource(s), in RAN2#108 meeting, some agreements were reached during IIOT discussion.

Intra-UE prioritization: 

1: 
If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource (where the priority value is determined as in previous agreement), if the priority of the LCH that triggered the SR is higher.
2:
For SR-Data conflict with equal priority, UL-SCH (i.e. data) is prioritized.
However, the SR transmission occasion can also be triggered by SL LCH, and the SL SR transmission may overlap with a UL-SCH resource, in this case, since NR UL LCH priority and NR SL LCH priority cannot be compared directly, the IIOT method can not be applied to solve the prioritization case directly. Thus, we need to discuss how to handle the prioritization between the SL SR and UL data.

Observation 4: RAN2 need to discuss how to handle the prioritization between the SL SR and UL data in case the pending SR triggered by SL LCH overlaps with any UL-SCH resource(s).

Regarding NR UL data and NR SL data transmission prioritization, two priority thresholds are used to decide which one is prioritized, whereas NR SL data transmission is prioritized only when the priority value of NR SL data is lower than sl-Prioritizationthres and the priority value of NR UL data is higher than ul-Prioritizationthres. In other words, UL data always has higher priority than SL data unless the SL data is URLLC traffic while the UL data is eMBB traffic. 

To handle the prioritization between SL SR and UL data, similar principle can be applied, e.g., UL data always has higher priority than SL SR unless the SL SR is triggered by URLLC service while the UL data is eMBB traffic. 
Therefore, SL SR transmission will be prioritized only when priority value of the logical channel which triggers the SR is lower than sl-Prioritizationthres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than ul-PrioritizationThres.
Proposal 10: When SL SR and UL data overlaps, the SL SR is prioritized only when priority value of the logical channel which triggers the SR is lower than sl-Prioritizationthres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than ul-PrioritizationThres.

Text proposal based on Proposal 10 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.
2.7 Open Issue #7: Number of supported Sidelink process

· TX UE:

In LTE V2X, the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity is 8 [3]. In NR V2X, the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity can be the same as in LTE V2X.

Proposal 11a: In NR V2X, the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is 8. 

In LTE V2X, SL HARQ feedback is not supported. So, in the clause 5.14.1.2.1 of 36.321 [6], for transmissions of multiple MAC PDUs, one resource reservation process associates with only one Sidelink process, and in order to prevent excessive resource reservation of UE, the maximum number of resource reservation process associated with each Sidelink HARQ Entity is 2.

For V2X sidelink communication, the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity is 8. A sidelink process may be configured for transmissions of multiple MAC PDUs. For transmissions of multiple MAC PDUs, the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity is 2.
But, in NR V2X, SL HARQ feedback is supported. For transmissions of multiple MAC PDUs, when the next MAC PDU is to be transmitted and the transmission of the previous MAC PDU has not completed, UE cannot use the same Sidelink process to transmit the next MAC PDU. Otherwise, the previous MAC PDU will be flushed. So, for transmissions of multiple MAC PDUs, one resource reservation process may need to associate with multiple Sidelink processes. And we propose RAN2 to clarify one resource reservation process may need to associate with multiple Sidelink processes.

In addition, in NR V2X, for transmissions of multiple MAC PDUs, the maximum number of resource reservation process associated with the Sidelink HARQ Entity can be the same as in LTE V2X.

Proposal 11b: RAN2 to clarify that in NR V2X, for transmissions of multiple MAC PDUs, one resource reservation process may need to associate with multiple Sidelink processes.

Proposal 11c: In NR V2X, for transmissions of multiple MAC PDUs, the maximum number of resource reservation process associated with the Sidelink HARQ Entity is 2. 

Text proposal based on Proposal 11a~11c is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.
· RX UE:

From the perspective of the receiving side, a RX UE may communicate with multiple TX UEs. In order to ensure that the RX UE has enough Sidelink processes to receive data from different TX UEs, the maximum number of receiving Sidelink processes associated with the Sidelink HARQ Entity for reception of the SL-SCH needs to be greater than the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity for transmission on SL-SCH. Taking into account the overhead of HARQ buffer, the maximum number of receiving Sidelink processes associated with the Sidelink HARQ Entity can be 64 in NR V2X.

Proposal 11d: In NR V2X, the maximum number of receiving Sidelink processes associated with the Sidelink HARQ Entity is 64.

Text proposal based on Proposal 11d is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.
2.8 Open Issue #8: Resource pool selection for NR sidelink mode-2
In the last meeting, it was agreed that the RRC layer of UE configures all the mode-2 resource pools to the lower layers [7], but how the MAC layer then performs resource pool selection, i.e. determining in which pool the resource (re)selection triggered is carried out, has not been concluded.

The Question to be answered for resource pool selection is “when resource (re)selection is triggered, in which TX resource pool the UE shall (re)select SL resources for transmission, in the case of multiple mode-2 TX resource pools configured”.

Observation 5: The issue to be addressed for the mode-2 TX resource pool selection is how the UE selects one of the TX resource pools configured in which it performs resource (re)selection.

Based on the offline discussion report in [7] last meeting, the reason why the resource pool selection has not been concluded is that some companies argued the need to specify a “HARQ FB based resource pool selection mechanism”, i.e. to specify a resource pool selection solution based on “whether there is data available for transmission in an SLRB/SLCH with HARQ FB enabled and whether the resource pools have PSFCH resources” ( if the UE has data available for transmission in an SLRB/SLLCH with HARQ FB enabled, the UE shall select a resource pool that have/have not PSFCH resources. The actual situation of this discussion at that time is cited in the Appendix for companies’ reference. 

In fact, there are many other critical factors, than only PSFCH resource availability, that also play decisive roles for the UE to select a correct resource pool which can really afford the UE’s available data transmission. However, if such a HARQ FB based resource pool selection solution is specified, the UE shall determine in which resource pool to select SL resources only based on the PSFCH resource availability of each resource pool, without possibility to taking into account other necessary factors into account, and this can even result in the fatal consequence that the UE finally selects a wrong resource pool which is unable to support its available data transmission. Such critical factors that fail to be covered by the HARQ FB based resource pool selection can include (but not limited to) the following ones:

· MCS table per pool: Now in NR SL [8] the MCS table is configured in a per resource pool manner
, indicating the MCS’es that are usable in each pool respective. As result, the UE needs to select a TX resource pool with the MCS table, which can really provide the MCS with sufficient spectral efficiency and thus afford the data rate requirements of its available data. However, if the HARQ FB based resource pool selection is applied, because the UE selects a resource pool only based on the PSFCH resource availability without any consideration of the MCS table supported by each TX resource pool, it is likely to select a TX resource pool which cannot provide any MCS qualified to meet the actual data rate requirements of its available data. This further means that the TX resource pool is erroneously selected, as it is not really able to afford the transmission of the UE’s available data at all. 

· CBR/congestion level per pool: At the moment that resource (re)selection is triggered, different TX resource pool have different CBR/congestion levels. It is intuitive that the UE shall select a TX resource pool where the CBR/congestion is within an acceptable level and thus avoid those TX resource pools with heavy load, in order to further select SL resources therein which can really support the transmission of the UE’s available data. Nevertheless, if the HARQ FB based resource pool selection is applied, because the UE selects a resource pool only based on the PSFCH resource availability without any consideration of the CBR/congestion level currently owned by every TX resource pool, it is likely to select a TX resource pool which is with heavy load and thus unable to provide enough/qualified resources to support its available data transmission. This also means the TX resource pool is erroneously selected, as it is not really able to afford sufficient resources for the UE’s available data at all. 

Therefore, the problem facing by the “HARQ FB based resource pool selection mechanism” can be observed as follows:

Observation 6: If the “HARQ FB based resource pool selection” mechanism is adopted, a UE is likely to erroneously select a resource pool which cannot really support its available data transmission, because such a mechanism can consider only the PSFCH resource availability in each TX resource pool but fails to cover other critical factors playing also decisive roles for the UE to select a correct resource pool for transmission (e.g. MCS table per pool, CBR/congestion level per pool, etc.)

Whereas we do not deny that the PSFCH resource availability can have impact on TX resource pool selection (especially after we concluded to support the HARQ FB enabled/disabled feature), the key point here is that it is obviously insufficient to specify a mechanism that only considers this specific factor and ignore others as in such a HARQ FB based resource pool selection. The general principle that should be pursued is that all the critical factors that can have important impacts to TX resource pool selection should be joint taken into account, instead of only one or a portion of them being considered. 

Observation 7: The general principle is that ALL critical factors that can have important impacts on mode-2 TX resource pool selection (e.g. MCS table, CBR/congestion level, PSFCH availability, etc.) need to be jointly considered, instead of considering only one or a portion of these factors which results in erroneous pool selected (like the HARQ FB based resource pool selection mechanism). 

Following Observation 1, there could be two ways handling this mode-2 TX resource pool selection:

· Opt 1: Exhaust ALL the critical factors that have key impacts on TX resource pool selection, and specify a solution jointly considering all these factors. 

· Opt 2: Leave the TX resource pool selection to UE implementation which certainly takes into account all key factors and have the UE make the best/correct choice. 

From our perspective, it is obvious that Option 1 is too complicated, and even impossible, to be achieved. It is basically impossible to exhaust all the decisive factors within a predictable and acceptable period of time, especially considering the potentially divergent companies’ views/preferences. Also, for some factors, it could be also very difficult to derive a proper level/criterion, by which the UE decides whether a TX resource pool can be selected. As an example, for the MCS table per pool, how to define which LCH’s data requires what specific MCS value (thus selecting the pool with right MCS table for the data in the targeting LCH)? As another example, how to define which LCH’s data can accept what CBR/congestion level (thus selecting the pool with the currently acceptable CBR/congestion level)? Also, considering that these factors, e.g. MCS and CBR/congestion levels, are mostly L1 related factors, whether it is feasible at all to figure out appropriate criteria for them, and whether it is really necessary to specify them (even if possible), in order for the  purpose of TX resource pool selection, should be decided by RAN1, rather than RAN2. 

Observation 8: It is too complicated, and even impossible to, exhaust all critical factors having key impacts on TX resource pool selection and thus specify a solution jointly considering all such factors. 

Observation 8a: Many predicable impacting factors (e.g. MCS, CBR/congestion levels, etc.) are L1 related. Whether it is feasible at all to figure out appropriate criteria on them, and/or whether it is really necessary to specify them for TX resource pool section, cannot be decide by RAN2. 
To this end, considering the quite limited time left for the Rel-16 5G V2X with NR SL WI, we propose not to introduce any specified solution for mode-2 TX resource pool selection, and leave it to UE implementation. 

Proposal 12: Do not introduce specified solution for mode-2 TX resource pool selection. It is up to UE implementation on how to select the mode-2 TX resource pool when UE performs resource (re)selection. 

Text proposal based on Proposal 12 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321. 

2.9 Open Issue #9: LCIDs for sidelink related Uu MAC CEs

In the ongoing email discussion on MAC issues [1] , one issue is about how to deal with the LCIDs for sidelink related Uu MAC CEs and there is a proposal to reallocate all SL related MAC CEs from LCID space to eLCID space. However, we have some different understanding.

According to RAN2#109 agreements, a general principle is that MAC CEs which are transmitted when space is scarce (e.g. in msg3) should be allocated an LCID value, while other MAC CEs should be allocated an eLCID value (which consumes an additional octet). Actually in IIoT WI, the configured grant confirmation MAC CE is allocated to eLCID space and similar principle should be applied to NR sidelink. However, for Truncated Sidelink BSR and Sidelink BSR, if mode 1 is supported, these BSR are necessary and will be triggered very frequently. In this case, we support to keep these two BSRs in LCID space. 

Proposal 13: Reallocate the Sidelink Configured Grant Confirmation from LCID space to one-octet eLCID space.

Proposal 14: Keep the Truncated Sidelink BSR, and Sidelink BSR in LCID space.

Text proposals based on Proposal 13 and Proposal 14 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.
2.10 Open Issue #10: HARQ process ID calculation

In the last RAN1 meeting, the following agreement about multiple SL CG configurations was made [9]:

	
Agreements:
· The slots for sidelink transmission for CG type-1 are determined using the UL formula in 38.321 with the following changes: 
· Using slot-level granularity instead of symbol-level granularity (i.e., remove numberOfSymbolsPerSlot, “symbol number in the slot”, S in the formula)
· periodicity is in number of slots
· timeDomainOffset is expressed in number of slots
· FFS: frame indexing (e.g., SFN, or virtual frame number)

· FFS: whether logical or physical slots are used


 In RAN2 #109bis meeting, following agreement was made:
	Agreements on RRC: 
3:
Keep the parameters sl-NrOfHARQ-Processes-r16 and sl-HARQ-ProcID-offset-r16 in TS 38.331. 


Remove directly the related Editor’s Note in SL-ConfiguredGrantConfig. How the two parameters are 

used is further discussed in MAC. RAN2 may check with RAN1 whether the equation for IIOT can 

work in SL.


In RAN1 #100-e, more than one HARQ processes are supported for a SL CG configuration. Further consideration would be how to define the HARQ process ID calculation formula for SL CG type1/2. In R16 IIOT, to avoid overlapped HARQ process IDs among different activated UL CGs, an offset is introduced and carried explicitly in each CG configuration, which is inherited from LTE URLLC. When it comes to SL CG, in RAN2 #109bis, parameters sl-NrOfHARQ-Processes-r16 and sl-HARQ-ProcID-offset-r16 are agreed to be kept in the SL CG configuration. It is reasonable that the same method as in R16 IIOT can be reused and a RRC parameter “sl-harq-procID-offset” is employed to differentiate different SL CGs with different HARQ process IDs.

Observation 9: The offset is beneficial to avoid the HARQ process ID collision when multiple SL CGs are activated simultaneously and multiple HARQ processes can be employed by a single SL CG configuration.

Proposal 15: RAN2 to confirm that an offset for each SL CG configuration is used to determine the HARQ process ID (used for the alignment between the network and the TX UE) in Rel-16 SL.

Since that slot-level granularity shall be utilised for SL CG according to the agreements listed above. If ‘sl-harq-ProcID-offset’ is configured for each SL CG, the equation to obtain the HARQ process ID for a SL CG occasion with offset in R16 IIOT [3] can be reused, where the HARQ process ID for each SL CG occasion can be derived from the equation:

HARQ Process ID = [floor (CURRENT_slot /sl-periodicity)] modulo sl-nrofHARQ-Processes + sl-harq-ProcID-offset.

where CURRENT_slot is the slot index of the first transmission occasion of one SL CG periodicity that takes place, and CURRENT_slot = ([frame index] × numberOfSlotsPerFrame + [slot index in the frame])

Proposal 16: The equation to calculate HARQ process ID for SL CG can be:

HARQ Process ID = [floor (CURRENT_slot /sl-periodicity)] modulo sl-nrofHARQ-Processes + sl-harq-ProcID-offset.

where CURRENT_slot is the slot index of the first transmission occasion of one SL CG periodicity that takes place, and CURRENT_slot = ([frame index] × numberOfSlotsPerFrame + [slot index in the frame]). The [frame index] and the [slot index in the frame] shall be decided by RAN1.
Text proposal based on Proposal 16 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321. 
2.11 Open Issue #11: Necessity of configuredGrantTimer

In the email discussion [1], whether the configuredGrantTimer is needed was discussed and most proponents assumed that the timer should be reused for R16 sidelink. To our point of view, the configuredGrantTimer can be inherited and play a role in the sidelink scenario as in R15 Uu. For one thing, configuredGrantTimer can be a way to prevent a new TB to use the same HARQ process and overwrite the old TB stored in the buffer. This is achieved by (re-)starting configuredGrantTimer whenever a transmission on the SL CG occasion corresponding to a HARQ process is conducted, and by restricting the MAC entity to apply the same process to another SL grant before the expiry of corresponding timer, thus the overwrite issue can be avoided as in Uu. Besides, by reusing the configuredGrantTimer, the MAC entity can determine whether/how long to keep the old data in the HARQ buffer. For instance, when configuredGrantTimer expires, the mode-1 UE considers the network will not schedule retransmission grant for the corresponding HARQ process any more, thus regards the process for subsequent sidelink transmissions on SL CGs as available and allows the new data to override the buffer.

As for the UE behaviours towards the configuredGrantTimer, similar principles as defined in NR Uu can be reused. For example, the timer can be started or restarted upon performing transmission on SL CG, or upon receiving a SL DG for UE’s SLCS-RNTI, or upon performing re-transmissions on SL DG for UE’s SLCS-RNTI, or upon performing on a SL DG for UE’s SL-RNTI of which the indicated HARQ process ID is same as that assigned for SL CG. And it shall be stopped when a SL CG type 2 is deactivated, or when the transmission has been successful, then the related HARQ process can be released. Besides, like in Uu, when the timer is running, SL grants are not allowed to be delivered to the HARQ entity. 
Proposal 17: The configuredGrantTimer is needed for SL as in R15 Uu. Like in Uu, the timer shall be started on performing transmission on SL CG, or upon receiving a SL DG for UE’s SLCS-RNTI, or upon performing re-transmissions on SL DG for UE’s SLCS-RNTI, or upon performing on a SL DG for UE’s SL-RNTI of which the identified HARQ process ID is configured for a SL CG. It can be stopped when the SL CG type 2 is deactivated or the transmission is successful. If the timer is running, new transmission on the SL CG for the corresponding HARQ process ID is not allowed. 

Text proposal based on Proposal 17 is given in Annex B and Annex C. RAN2 is suggested to adopt it into TS 38.321.

2.12 Open Issue #12: SL CG occasion calculation
In the last RAN1 meeting, the following agreement about multiple SL CG configurations was made:

	
Agreements:
· The slots for sidelink transmission for CG type-1 are determined using the UL formula in 38.321 with the following changes: 
· Using slot-level granularity instead of symbol-level granularity (i.e., remove numberOfSymbolsPerSlot, “symbol number in the slot”, S in the formula)
· periodicity is in number of slots
· timeDomainOffset is expressed in number of slots
· FFS: frame indexing (e.g., SFN, or virtual frame number)

· FFS: whether logical or physical slots are used


An issue related to the SL CG design is the how to derive each occasion periodically. RAN1 has concluded that granularity of the periodicity of the SL CG is slot-level and all related parameters should be expressed in number of slots, and the SL CG occasion should be determined by using a formula as that defined for UL CG in TS 38.321. To complete the SL CG design based on the latest RAN1 agreements, we think a similar formula as in Uu should be inherited for SL CG and detailed parameters can be decided by RAN1.

Generally, if the first transmission opportunity is determined, following time resources (e.g. SL grants for retransmission(s) corresponding to the first transmission occasion) in the same period can be derived from the parameter the sl-TimeResourceCG-Type1. Then we assume that the first SL grant within the Nth periodicity of SL CG type 1 is expected to start at:

[([frame index] × numberOfSlotsPerFrame) + [slot number in the frame] =
 (sl-TimeOffsetCGType1 + N ×sl-periodicity) modulo (1024 × numberOfSlotsPerFrame)

where the [frame index] and the [slot number in the frame] (e.g. whether logical or physical index is used) shall be decided by RAN1. 

Proposal 18: For SL CG type 1, the Nth SL grant occurs at:
[([frame index] × numberOfSlotsPerFrame) + [slot number in the frame]] =
 (sl-TimeOffsetCGType1 + N ×sl-periodicity) modulo (1024 × numberOfSlotsPerFrame)

where the [frame index] and the [slot number in the frame] (e.g. whether logical or physical index is used) shall be decided by RAN1. 

Similarly, the equation to calculate where the Nth UL grant occurs can be reused for SL CG type 2, and it can be as:

[( [frame index] × numberOfSlotsPerFrame) + [slot number in the frame] ] =
[( [frame index]start time × numberOfSlotsPerFrame + [slot index]start time) + N ×sl-periodicity] modulo (1024 × numberOfSlotsPerFrame)

where [frame index]start time and [slot index]start time are the frame and slot, respectively, of the first SL grant in one periodicity where the SL CG type 2 was (re-)initialised. And the [frame index], [slot number in the frame] and the [slot index] shall be decided by RAN1.
Proposal 19: For SL CG type 2, the Nth SL grant occurs at:
[( [frame index] × numberOfSlotsPerFrame) + [slot number in the frame] ] =
[( [frame index]start time × numberOfSlotsPerFrame + [slot index]start time) + N ×sl-periodicity] modulo (1024 × numberOfSlotsPerFrame)

where [frame index]start time and [slot index]start time are the frame and slot, respectively, of the first SL grant in one periodicity where the SL CG type 2 was (re-)initialised. And the [frame index], [slot number in the frame] and the [slot index] shall be decided by RAN1.
Text proposal based on Proposal 18 and Proposal 19 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.

3 Essential corrections
3.1 Essential correction #1: Corrections on HARQ related operations

3.1.1.1 Determination of Layer-1 ID

Based on the agreements in RAN2#108 as listed below, 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.

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.

But, in clause 5.22.1.3.1 of 38.321 [2], the Sidelink HARQ Entity sets the Source Layer-1 ID to the 16 MSB of the Source Layer-2 ID of the MAC PDU and sets the Destination Layer-1 ID to the 8 MSB of the Destination Layer-2 ID of the MAC PDU, which is inconsistent with agreements. So we propose that RAN2 confirm the agreements about the determination of Layer-1 ID.

	For each sidelink grant, the Sidelink HARQ Entity shall:

1>
if the MAC entity determines that the the sidelink grant is used for initial transmission; and

1>
if no MAC PDU has been obtained:

NOTE:
For the configured grant Type 1 and 2, whether a sidelink grant is used for initial transmission or retransmission is up to UE implementation.

2>
associate a Sidelink process to this grant, and for each associated Sidelink process:
3>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;

3>
if a MAC PDU to transmit has been obtained:
4>
determines Sidelink tranmssion information of the TB for the source and destination pair of the MAC PDU as follows:

5> set the Source Layer-1 ID to the 16 MSB of the Source Layer-2 ID of the MAC PDU;

5> set the Destination Layer-1 ID to the 8 MSB of the Destination Layer-2 ID of the MAC PDU;
……


Proposal 20: RAN2 to confirm that 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.

Text proposal based on Proposal 20 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.  

3.1.1.2 NDI maintenance

In NR-Uu, each HARQ process is associated with a HARQ process ID for both UE and gNB. gNB maintains NDI of the same HARQ process ID and indicates whether a transmission is a new transmission or a retransmission based on whether NDI of the same HARQ process ID is toggled or not. UE determines whether the transmission is a new transmission or a retransmission based on whether NDI of the same HARQ process ID is toggled or not. 

In NR-V2X, since all the HARQ processes will be shared for all the unicast connections, groups and broadcast services, a Tx UE can communicate with different Rx UEs using the same HARQ process ID. If Tx UE maintains NDI only based on the same HARQ process ID, which is similar to the operation in NR-Uu, it may cause Rx UE not to correctly determine whether the transmission is a new transmission or a retransmission. 
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Fig.2 Illustration of a Tx UE maintains NDI only based on the same HARQ process ID

Taking the following Fig.2 as an example, firstly, a Tx UE transmits a new transmission data (e.g. data1) to Rx UE1 through HARQ process ID 1 and NDI is set to 0, then the Tx UE receives the corresponding ACK feedback from Rx UE1. Secondly, the Tx UE transmits a new transmission data (e.g. data2) to Rx UE2 through HARQ process ID 1 and NDI of HARQ process ID 1 should be toggled based on NDI=0 in step1 and is set to 1, then the Tx UE receives the corresponding ACK feedback from Rx UE2. Thirdly, when the Tx UE transmits another new transmission data (e.g. data3) to Rx UE1 through HARQ process ID 1, and NDI of HARQ process ID 1 should be toggled based on NDI=1 in step2 and is set to 0. At this time, since the NDI of the HARQ process ID 1 is not toggled from the perspective of the Rx UE1, the Rx UE1 will incorrectly regard data3 as a retransmission of data1, which will lead to some decoding problems. 

So, Tx UE should maintain NDI based on same Destination ID and HARQ process ID. Given that as per the SA2 specification, a Tx UE may have multiple Source IDs at the given time (e.g. for different Rx UEs or different PC5-S connections of the same Rx UE), Tx UE should maintain NDI based on same Source ID, Destination ID and HARQ process ID.

An example is shown in Fig.3, firstly, Tx UE1 transmits a new transmission data (e.g. data1) to Rx UE1 through HARQ process ID 1 and NDI is set to 0, then the Tx UE1 receives the corresponding ACK feedback from Rx UE1. Secondly, the Tx UE1 transmits a new transmission data (e.g. data2) to Rx UE2 through HARQ process ID 1 and NDI is set to 1, then the Tx UE1 receives the corresponding ACK feedback from Rx UE2. Thirdly, when the Tx UE1 transmits another new transmission data (e.g. data3) to Rx UE1 through HARQ process ID 1, and NDI should be toggled based on NDI=0 in step1 and is set to 1. At this time, since the NDI of the Source ID 1, Destination ID 1 and HARQ process ID 1 is toggled from the perspective of the Rx UE1, the Rx UE1 can correctly determine that data3 is a new transmission.
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Fig.3 Illustration of a Tx UE maintains NDI based on the same Source ID, Destination ID and HARQ process ID carried in SCI

In clause 5.22.1.3.1 of [2], the MAC entity first determines whether a sidelink grant is used for initial transmission or retransmission based on whether NDI indicated in DCI is toggled. If the sidelink grant is used for initial transmission and UE has obtained the MAC PDU to transmit, the sidelink HARQ entity will determine a HARQ process ID carried in SCI for this transmission which may be different from the HARQ process ID indicated in DCI, and, the sidelink HARQ entity will be responsible for maintaining NDI carried in SCI which may be different from NDI indicated in DCI. 

However, the action of the sidelink HARQ entity maintaining NDI is before the action of the sidelink HARQ entity determining HARQ process ID carried in SCI. In this case, the UE can only maintain the NDI based on the same Source ID and Destination ID and cannot maintain the NDI based on HARQ process ID carried in SCI, which will cause Rx UE not to correctly determine whether the transmission is a new transmission or a retransmission. So we propose that RAN2 confirm the NDI maintenance mechanism.
	For each sidelink grant, the Sidelink HARQ Entity shall:

1>
if the MAC entity determines that the the sidelink grant is used for initial transmission; and

1>
if no MAC PDU has been obtained:

NOTE:
For the configured grant Type 1 and 2, whether a sidelink grant is used for initial transmission or retransmission is up to UE implementation.

2>
associate a Sidelink process to this grant, and for each associated Sidelink process:
3>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;

3>
if a MAC PDU to transmit has been obtained:
4>
determines Sidelink tranmssion information of the TB for the source and destination pair of the MAC PDU as follows:

5> set the Source Layer-1 ID to the 16 MSB of the Source Layer-2 ID of the MAC PDU;

5> set the Destination Layer-1 ID to the 8 MSB of the Destination Layer-2 ID of the MAC PDU;

5>
consider the NDI to have been toggled and set the NDI to the toggled value;
NOTE:
The initial value of the NDI set to the very first transmission for the Sidelink HARQ Entity is left to UE implementation.
5>
associate the Sidelink process to a Sidelink process ID;
NOTE:
How UE determine Sidelink process ID in SCI is left to UE implementation for NR sidelink.
……


Proposal 21: RAN2 to confirm that Tx UE should set NDI based on the NDI value in the previous transmission with the same Source ID, Destination ID and HARQ process ID carried in SCI.

Text proposal based on Proposal 21 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.
3.1.1.3 HARQ feedback
Based on the agreements in RAN1#100 e-meeting as listed below, when UE does not transmit the PSCCH/PSSCH, UE will report ACK or NACK to gNB. 

	Agreements (Q1):
· The TX UE reports NACK to the gNB in the following cases:

· When it does not transmit the corresponding PSCCH/PSSCH due to intra-UE prioritization.

Agreements (Q4):

· For configured grant, the TX UE reports ACK to the gNB in case no PSCCH/PSSCH is transmitted in a set of resources.

NOTE: The rule in Q1 has precedence over this rule.


In current RAN1 specification, the agreements are captured as below.

The UE generates NACK when, due to prioritization as described in Clause 16.2.4, the UE does not transmit a PSSCH in any of the resources provided by a DCI format 3_0 with CRC scrambled by SL-RNTI or, for a configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The UE generates ACK if the UE does not transmit a PSCCH with a SCI format 0_1 scheduling a PSSCH in any of the resources provided by a configured grant in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information.

Based on the agreements and the description of RAN1 specification, PHY layer generates NACK if there is no SCI transmitted due to prioritization, and PHY layer generates ACK if there is no SCI transmitted because HARQ buffer is empty.

Therefore, PHY cannot simply rely on whether the SCI is transmitted or not when generating ACK or NACK. Actually according to RAN1 agreements, there are in total two cases as we listed below.  

· Case1: HARQ buffer is not empty.

· For a SL grant, if UE has obtained MAC PDU to transmit but the uplink transmission is prioritized over sidelink transmission, UE will not transmit the PSCCH/PSSCH. In this case, UE will report NACK to the gNB, so that the UE can obtain the retransmission resources to transmit the pending data.

· Case2: HARQ buffer is empty.

· For SL configured grant, if UE did not obtain MAC PDU, UE does not transmit the PSCCH/PSSCH. In this case, UE will report ACK to the gNB, which can prevent gNB from scheduling unnecessary retransmission resources for the UE. 

Therefore, when there is no SCI transmitted, the physical layer should determine whether to generate ACK or not depending on whether the HARQ buffer is empty or not. 

However, no matter when UE has obtained MAC PDU but UE cannot transmit this data due to prioritization, or when UE does not obtain MAC PDU, the MAC layer does not indicate the physical layer whether the HARQ buffer is empty or not. In this case, the physical layer cannot distinguish between Case1 and Case2, which will result in the physical layer not knowing whether the ACK or NACK should be reported to gNB.

So, for a SL grant, when UE has obtained MAC PDU but UE cannot transmit this data due to prioritization, or when UE does not obtain MAC PDU, the MAC layer should directly indicate to the physical layer whether the ACK or NACK should be reported to gNB.
Proposal 22: RAN2 to confirm that for a SL grant, the MAC layer instructs the physical layer to report NACK when UE has obtained MAC PDU but UE cannot transmit this data due to prioritization, and the MAC layer instructs the physical layer to report ACK when UE does not obtain MAC PDU.

Text proposal based on Proposal 22 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.  
3.2 Essential Correction #2: Corrections on SL-SCH data reception

In the current implementation [2, 5.22.2.2.1], the Sidelink HARQ Entity RX UE shall process a received TB as follow:

	For each PSSCH duration, the Sidelink HARQ Entity shall:

1>
for each SCI valid for this PSSCH duration:
2> if the NDI has been toggled compared to the value of the previous received transmission corresponding to this TB or this is the very first received transmission for this TB:

3>
allocate the TB received from the physical layer and the associated Sidelink transmission information to an unoccupied Sidelink process, associate the Sidelink process with this SCI and consider this transmission to be a new transmission.

NOTE:

When a new TB arrives, if there is no unoccupied Sidelink process in the Sidelink HARQ entity, how to manage receiving Sidelink processes is up to UE implementation.

1>
for each Sidelink process:

2>
if the NDI has been not toggled compared to the value of the previous received transmission corresponding to this TB for the Sidelink process according to its associated SCI:

3>
allocate the TB received from the physical layer to the Sidelink process and consider this transmission to be a retransmission.

2>
else if the HARQ buffer of the Sidelink process is not empty:
3>
flush the HARQ buffer.


According to the steps under the yellow-highlighted condition, the first step for the RX UE is to allocate a Sidelink process if it is an initial reception. Specifically, when the RX UE receives a new TB, i.e. the NDI in the SCI has been toggled compared to the value of the previous received transmission corresponding to this TB, or this is the first time to receive this TB, it shall allocate an unoccupied Sidelink process to this TB and associate the process with this SCI (i.e. for the existing source, destination IDs, cast type and HARQ ID). 

Generally, the RX UE shall next identify whether the received TB is for retransmission or new transmission in order to determine exact behaviours: if it is a retransmitted TB, the sidelink HARQ entity would deliver it to its previously associated Sidelink process; otherwise, in light of previous agreements, the HARQ buffer of Sidelink process previously associated with the set of {DST, SRC, cast type, HARQ ID} of this new TB shall be flushed. 

However, the actual behaviours after the green-highlighted condition do not follow what has been described above, i.e. “otherwise…”. This is because that implementers of the spec will have following two understandings towards the green-highlighted condition based on the corresponding “if” condition:

· Option 1: for the Sidelink process allocate to this TB, the NDI has been toggled compared to the value of the previous received transmission corresponding to this TB for the Sidelink process according to its associated SCI, and the HARQ buffer of the Sidelink process is not empty. 

· Option 2: for each Sidelink process apart from the one associated with this received TB, it is not associated with this TB and its SCI, and the HARQ buffer of the Sidelink process is not empty.
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Figure 4
It can be illustrated in the Figure 4. For option 1, if the received TB1 is associated with SCI containing the information of {DST1, SRC1, cast type1, HARQ ID1}, and the NDI in the SCI is set to 1. The RX UE use Sidelink process 1 to process TB1 and bundle with this SCI. Later, TB2 is received, which corresponds to the same set of HARQ information, i.e. {DST1, SRC1, cast type1, HARQ ID1}, but the NDI is toggled and the value is 0. Thus the RX UE consider the TB2 is for new transmission and allocates an unoccupied Sidelink process, refers to Sidelink process 2, then associates it with the SCI. Based on the green-highlighted condition above, what the RX UE does next is to flush the buffer of Sidelink process 2 instead of Sidelink process 1, because the Sidelink process associated with this SCI has been changed from the previously associated Sidelink process 1 to the newly allocated unoccupied Sidelink process 2. Consequently, if the newly received TB2 has been stored in the Sidelink process 2, it will be flushed by mistake.

On the other hand, if option 2 is the case, the occupied HARQ buffer of Sidelink process 3 has to be flushed because the received TB2 and the SCI is not bundled with Sidelink process 3, thus green-highlighted condition is met and the sentence “3> flush the HARQ buffer” should be executed. It is problematic when the transmission of the TB stored in the Sidelink process 3 is not over yet, and the flushed buffer will make it impossible for further reception of retransmissions and soft combination.  

Based on above discussion, both of options are not aligned with our agreements reached in RAN2 #108 and will lead to undesirable behaviours (i.e. the wrong HARQ buffer is flushed) and mistakes. 

Observation 10: The current specification should be corrected to accord with previous agreements, i.e. the Rx UE can flush the buffer of the HARQ process and consider it as available when a new transmission SCI is received for this HARQ process (for the existing source, destination ids, cast type and HARQ process id).

	Furthermore, the buffer to be flushed should contain the previous transmission associated with the SCI. To be specific, let us take the scenario shown in Figure 5 as an example. At T1, RX UE receives new transmitted TB1 along with SCI1 containing {DST1, SRC1, cast type1, HARQ ID1} and allocates Sidelink process 1 for reception. Then, if TB1 is decoded successfully, RX UE considers Sidelink process 1 as unoccupied and re-allocates it to receive TB2 at T2, for which the SCI2 consists of {DST2, SRC2, cast type2, HARQ ID2}. When SCI1 is received again at T3 and identified to be a new transmission, the buffer of Sidelink process 1 that used at T1 has been overwritten by TB2 at T2, i.e. previous transmission corresponding to SCI1 has not been stored in any buffer of Sidelink process at RX side, thus in this case, the buffer of Sidelink process related to SCI1 should not be flushed, but maintained. Therefore, whether the buffer of this HARQ process is still occupied by the previous transmission of this TB should be further taken into consideration.

T1：SCI1={DST1, SRC1, cast type1, HARQ ID1}; new transmission (TB1), Sidelink process 1 is allocated for reception; ——> successful

T2：SCI2={DST2, SRC2, cast type2, HARQ ID2}; new transmission (TB2), Sidelink process 1 is allocated for reception; ——> unsuccessful；

T3：SCI1={DST1, SRC1, cast type1, HARQ ID1}; new transmission, Sidelink process 1 is allocated for reception


Figure 5
Proposal 23: When a new transmission SCI is received for a HARQ process (for the existing source, destination IDs, cast type and HARQ process ID), the RX UE shall flush the buffer of this HARQ process where the previous received transmission corresponding to this SCI is still stored, instead of that of the newly allocated unoccupied Sidelink process.
Text proposal based on Proposal 23 is given in Annex B. RAN2 is suggested to adopt it into TS 38.321.
4 Conclusion

In this contribution, we discuss the remaining MAC open issues, i.e. the left-over functional issues for the completion of the WI as well as some other critical issues and essential corrections that failed to be covered in previous discussion. We achieved the following observations and proposals.
Observation 1: For Mode 1, the following exceptional case may happen:

·      The TX UE receives ACK from the RX UE，or TX UE does not receive NACK for groupcast, or the maximum number of transmissions is reached for the transmission of an SL HARQ process, but later TX UE receives an SL grant schedule the retransmission of the same SL HARQ process.

Observation 2: For both Mode 1 and Mode 2, the following exceptional case may happen:

·      The RX UE receives the retransmission of a TB from the TX UE after the RX UE has transmitted ACK for the same TB to the TX UE.

Observation 3: The UE to transmit the CSI report can get the CSI PDB from the CSI triggering UE.

Observation 4: RAN2 need to discuss how to handle the prioritization between the SL SR and UL data in case the pending SR triggered by SL LCH overlaps with any UL-SCH resource(s).

Observation 5: The issue to be addressed for the mode-2 TX resource pool selection is how the UE selects one of the TX resource pools configured in which it performs resource (re)selection.

Observation 6: If the “HARQ FB based resource pool selection” mechanism is adopted, a UE is likely to erroneously select a resource pool which cannot really support its available data transmission, because such a mechanism can consider only the PSFCH resource availability in each TX resource pool but fails to cover other critical factors playing also decisive roles for the UE to select a correct resource pool for transmission (e.g. MCS table per pool, CBR/congestion level per pool, etc.)

Observation 7: The general principle is that ALL critical factors that can have important impacts on mode-2 TX resource pool selection (e.g. MCS table, CBR/congestion level, PSFCH availability, etc.) need to be jointly considered, instead of considering only one or a portion of these factors which results in erroneous pool selected (like the HARQ FB based resource pool selection mechanism). 

Observation 8: It is too complicated, and even impossible to, exhaust all critical factors having key impacts on TX resource pool selection and thus specify a solution jointly considering all such factors. 

Observation 8a: Many predicable impacting factors (e.g. MCS, CBR/congestion levels, etc.) are L1 related. Whether it is feasible at all to figure out appropriate criteria on them, and/or whether it is really necessary to specify them for TX resource pool section, cannot be decide by RAN2. 

Observation 9: The offset is beneficial to avoid the HARQ process ID collision when multiple SL CGs are activated simultaneously and multiple HARQ processes can be employed by a single SL CG configuration.

Observation 10: The current specification should be corrected to accord with previous agreements, i.e. the Rx UE can flush the buffer of the HARQ process and consider it as available when a new transmission SCI is received for this HARQ process (for the existing source, destination ids, cast type and HARQ process id).
Proposal 1: 
If a MAC PDU is transmitted in a configured sidelink grant for the MAC entity’s SL-RNTI or SLCS-RNTI and there is no associated PUCCH sending HARQ-ACK configured, the UE shall:
·  Start the drx-HARQ-RTT-TimerSL for the corresponding SL HARQ process in the first symbol after the end of the PSSCH resources carrying the MAC PDU;

·  Stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

Proposal 2: Upon the expiry of a drx-HARQ-RTT-TimerSL, the UE shall:

·  Start the drx-RetransmissionTimerSL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.

Proposal 3: Above exceptional cases may happen, but the UE behaviour on how to deal with these cases have not ever been discussed, and are thus unclear in the specification. 

Proposal 4: When the TX UE received the HARQ ACK from the RX UE via the PSFCH, or TX UE did not receive NACK for groupcast, or the maximum number of transmissions was reached for a SL HARQ process, and the TX UE received a SL grant which is used for retransmission from the gNB， the HARQ entity shall

· ignore or clear this SL grant;

· Indicate the SL HARQ process associated to this SL grant to generate ACK.

Proposal 5: For a valid SCI received from the TX UE, if the SCI is scheduling a retransmission for a TB (i.e., the NDI in the SCI has been not toggled compared to the value of the previous received transmission corresponding to this TB), and if the SL transmission information of this SCI is not associated to any SL HARQ process, the HARQ entity shall allocate the TB to an unoccupied SL HARQ process, which is used to handle this redundant TB and instructs the PHY layer to generate the HARQ acknowledgement.

Proposal 6: RAN2 not to support mixing blind and feedback-based retransmissions of a TB.

Proposal 7: The UE maintains a timer for each triggered SL CSI report. The value of the timer is equal to the latency bound of the Sidelink CSI report obtained from the CSI triggering UE. The UE shall:

· Start the timer upon the SL CSI report is triggered;

· Stop the timer upon the SL CSI report is transmitted;

· Cancel the SL CSI report upon the timer expiry.
Proposal 8: It is up to RAN1 to decide whether to support CG HARQ feedback option1 when TX UE’s location is unavailable.

Proposal 9: It is up to UE implementation to select GC HARQ feedback option1 or GC HARQ feedback option2 when both the condition for GC HARQ feedback option2 is met and the condition for GC HARQ feedback option1 is met (if any).

Proposal 10: When SL SR and UL data overlaps, the SL SR is prioritized only when priority value of the logical channel which triggers the SR is lower than sl-Prioritizationthres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than ul-PrioritizationThres.

Proposal 11a: In NR V2X, the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is 8.

Proposal 11b: RAN2 to clarify that in NR V2X, for transmissions of multiple MAC PDUs, one resource reservation process may need to associate with multiple Sidelink processes.

Proposal 11c: In NR V2X, for transmissions of multiple MAC PDUs, the maximum number of resource reservation process associated with the Sidelink HARQ Entity is 2.

Proposal 11d: In NR V2X, the maximum number of receiving Sidelink processes associated with the Sidelink HARQ Entity is 64.

Proposal 12: Do not introduce specified solution for mode-2 TX resource pool selection. It is up to UE implementation on how to select the mode-2 TX resource pool when UE performs resource (re)selection. 

Proposal 13: Reallocate the Sidelink Configured Grant Confirmation from LCID space to one-octet eLCID space.

Proposal 14: Keep the Truncated Sidelink BSR, and Sidelink BSR in LCID space.

Proposal 15: RAN2 to confirm that an offset for each SL CG configuration is used to determine the HARQ process ID (used for the alignment between the network and the TX UE) in Rel-16 SL.
Proposal 16: The equation to calculate HARQ process ID for SL CG can be:

HARQ Process ID = [floor (CURRENT_slot /sl-periodicity)] modulo sl-nrofHARQ-Processes + sl-harq-ProcID-offset.

where CURRENT_slot is the slot index of the first transmission occasion of one SL CG periodicity that takes place, and CURRENT_slot = ([frame index] × numberOfSlotsPerFrame + [slot index in the frame]). The [frame index] and the [slot index in the frame] shall be decided by RAN1.
Proposal 17: The configuredGrantTimer is needed for SL as in R15 Uu. Like in Uu, the timer shall be started on performing transmission on SL CG, or upon receiving a SL DG for UE’s SLCS-RNTI, or upon performing re-transmissions on SL DG for UE’s SLCS-RNTI, or upon performing on a SL DG for UE’s SL-RNTI of which the identified HARQ process ID is configured for a SL CG. It can be stopped when the SL CG type 2 is deactivated or the transmission is successful. If the timer is running, new transmission on the SL CG for the corresponding HARQ process ID is not allowed.

Proposal 18: For SL CG type 1, the Nth SL grant occurs at:
[([frame index] × numberOfSlotsPerFrame) + [slot number in the frame]] =
 (sl-TimeOffsetCGType1 + N ×sl-periodicity) modulo (1024 × numberOfSlotsPerFrame)

where the [frame index] and the [slot number in the frame] (e.g. whether logical or physical index is used) shall be decided by RAN1. 

Proposal 19: For SL CG type 2, the Nth SL grant occurs at:
[( [frame index] × numberOfSlotsPerFrame) + [slot number in the frame] ] =
[( [frame index]start time × numberOfSlotsPerFrame + [slot index]start time) + N ×sl-periodicity] modulo (1024 × numberOfSlotsPerFrame)

where [frame index]start time and [slot index]start time are the frame and slot, respectively, of the first SL grant in one periodicity where the SL CG type 2 was (re-)initialised. And the [frame index], [slot number in the frame] and the [slot index] shall be decided by RAN1.
Proposal 20: RAN2 to confirm that 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.

Proposal 21: RAN2 to confirm that Tx UE should set NDI based on the NDI value in the previous transmission with the same Source ID, Destination ID and HARQ process ID carried in SCI.

Proposal 22: RAN2 to confirm that for a SL grant, the MAC layer instructs the physical layer to report NACK when UE has obtained MAC PDU but UE cannot transmit this data due to prioritization, and the MAC layer instructs the physical layer to report ACK when UE does not obtain MAC PDU.

Proposal 23: When a new transmission SCI is received for a HARQ process (for the existing source, destination IDs, cast type and HARQ process ID), the RX UE shall flush the buffer of this HARQ process where the previous received transmission corresponding to this SCI is still stored, instead of that of the newly allocated unoccupied Sidelink process.
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Appendix A: MCS table configuration in NR SL [8]

–
SL-ResourcePool
The IE SL-ResourcePool specifies the configuration information for NR sidelink communication resource pool.

SL-ResourcePool information element

-- ASN1START

-- TAG-SL-RESOURCEPOOL-START

SL-ResourcePool-r16 ::=                           SEQUENCE {

    sl-PSCCH-Config-r16                               SetupRelease { SL-PSCCH-Config-r16 }                                  OPTIONAL,   -- Need M

    sl-PSSCH-Config-r16                               SetupRelease { SL-PSSCH-Config-r16 }                                  OPTIONAL,   -- Need M

    sl-PSFCH-Config-r16                               SetupRelease { SL-PSFCH-Config-r16 }                                  OPTIONAL,   -- Need M

    sl-SyncAllowed-r16                                SL-SyncAllowed-r16                                                    OPTIONAL,   -- Need M

    sl-SubchannelSize-r16                             ENUMERATED {n10, n15, n20, n25, n50, n75, n100}                       OPTIONAL,   -- Need M

    sl-Period-r16                                     ENUMERATED {ffs}                                                      OPTIONAL,   -- Need M

    sl-TimeResource-r16                               ENUMERATED {ffs}                                                      OPTIONAL,   -- Need M

    sl-StartRB-Subchannel-r16                         INTEGER (0..265)                                                      OPTIONAL,   -- Need M

    sl-NumSubchannel-r16                              INTEGER (1..27)                                                       OPTIONAL,   -- Need M

    sl-MCS-Table-r16                                  ENUMERATED {qam64, qam256, qam64LowSE}                                OPTIONAL,   -- Need M
    sl-ThreshS-RSSI-CBR-r16                           INTEGER (0..45)                                                       OPTIONAL,   -- Need M

    sl-TimeWindowSizeCBR-r16                          ENUMERATED {ms100, slot100}                                           OPTIONAL,   -- Need M

    sl-TimeWindowSizeCR-r16                           ENUMERATED {ms1000, slot1000}                                         OPTIONAL,   -- Need M

    sl-PTRS-Config-r16                                SL-PTRS-Config-r16                                                    OPTIONAL,   -- Need M

    sl-ConfiguredGrantConfigList-r16                  SL-ConfiguredGrantConfigList-r16                                      OPTIONAL,   -- Need M

    sl-UE-SelectedConfigRP-r16                        SL-UE-SelectedConfigRP-r16                                            OPTIONAL,   -- Need M
    sl-RxParametersNcell-r16                          SEQUENCE {

        sl-TDD-Config-r16                                TDD-UL-DL-ConfigCommon                                            OPTIONAL,

        sl-SyncConfigIndex-r16                              INTEGER (0..15)

    }                                                                                                                       OPTIONAL,   -- Need M
    sl-ZoneConfigMCR-List-r16                         SEQUENCE (SIZE (16)) OF SL-ZoneConfigMCR-r16                          OPTIONAL,   -- Need M
...

}

SL-ZoneConfigMCR-r16 ::=                              SEQUENCE {

sl-ZoneConfigMCR-Index-r16                         

INTEGER (0..15),
sl-TransRange-r16                                      ENUMERATED {m20, m50, m80, m100, m120, m150, m180, m200, m220, m250, m270, m300, m350,

 m370, m400, m420, m450, m480, m500, m550, m600, m700, m1000, spare8, spare7, spare6, 

spare5, spare4, spare3, spare2, spare1}                        OPTIONAL,    -- Need M

sl-ZoneConfig-r16                                      SL-ZoneConfig-r16                                              OPTIONAL,    -- Need M

...

}

[Unrelated texts omitted]

-- TAG-SL-RESOURCEPOOL-STOP

-- ASN1STOP

Appendix B: Text proposals on TS 38321

CHANGE START

5.4.4
Scheduling Request

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel or for SCell beam failure recovery (see clause 5.17) and for consistent LBT failure (see clause 5.21), at most one PUCCH resource for SR is configured per BWP.

Each SR configuration corresponds to one or more logical channels or to SCell beam failure recovery and/or to consistent LBT failure. Each logical channel, and consistent LBT failure, may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered a BSR other than Pre-emptive BSR (clause 5.4.5) or the SCell beam failure recovery or the consistent LBT failure (clause 5.21) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR. Any SR configuration may be used for an SR triggered by Pre-emptive BSR (clause 5.4.5).

RRC configures the following parameters for the scheduling request procedure:

-
sr-ProhibitTimer (per SR configuration);

-
sr-TransMax (per SR configuration).

The following UE variables are used for the scheduling request procedure:

-
SR_COUNTER (per SR configuration).

If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
When an SR is triggered, it shall be considered as pending until it is cancelled.
Except for SCell beam failure recovery, all pending SR(s) for BSR triggered according to the BSR procedure (clause 5.4.5) prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted, regardless of LBT failure indication from lower layers, and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly. Except for SCell beam failure recovery, all pending SR(s) for BSR triggered according to the BSR procedure (clause 5.4.5) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission. Pending SR triggered prior to the MAC PDU assembly for beam failure recovery of an SCell shall be cancelled when the MAC PDU is transmitted and this PDU includes an SCell BFR MAC CE or truncated SCell BFR MAC CE which contains beam failure recovery information of that SCell. If all the SR(s) triggered for SCell beam failure recovery are cancelled the MAC entity shall stop sr-ProhibitTimer of corresponding SR configuration.
The MAC entity shall for each pending SR triggered by consistent LBT failure:

1>
if a MAC PDU is transmitted, regardless of LBT failure indication from lower layers, and the MAC PDU includes an LBT failure MAC CE that indicates consistent LBT failure for the Serving Cell that triggered this SR; or

1>
if the corresponding consistent LBT failure is cancelled (see clause 5.21):

2>
cancel the pending SR and stop the corresponding sr-ProhibitTimer.
Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.

As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

2>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.
1>
else, for the SR configuration corresponding to the pending SR:

2>
when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap:
3>
if the PUCCH resource for the SR transmission occasion overlaps with neither a UL-SCH resource nor an SL-SCH resource; or

3>
if the MAC entity is configured with lch-basedPrioritization, and the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.4.5 overlaps with any UL-SCH resource(s), and the priority of the logical channel that triggered SR is higher than the priority of the uplink grant(s) for any UL-SCH resource(s) where the priority of the uplink grant is determined as specified in clause 5.4.1; or
3> if the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.22.1.5 overlaps with the UL-SCH resource, and the priority value of the triggered SR determined as specified in clause 5.22.1.5 is lower than sl-Prioritizationthres, if configured; and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than ul-PrioritizationThres if ul-PrioritizationThres is configured; or
3>
if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.4.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and either transmission on the SL-SCH resource is not prioritized as described in clause 5.22.1.3.1 or the priority value of the logical channel that triggered SR is lower than ul-Prioritizationthres, if configured; or

3>
if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.22.1.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and the priority of the triggered SR determined as specified in clause 5.22.1.5 is higher than the priority of the MAC PDU determined as specified in clause 5.22.1.3.1 for the SL-SCH resource:

4>
the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant;
4>
if SR_COUNTER < sr-TransMax:
5>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

5>
if LBT failure indication is not received from lower layers:

5>
increment SR_COUNTER by 1;

6>
start the sr-ProhibitTimer.

4>
else:

5>
notify RRC to release PUCCH for all Serving Cells;

5>
notify RRC to release SRS for all Serving Cells;

5>
clear any configured downlink assignments and uplink grants;

5>
clear any PUSCH resources for semi-persistent CSI reporting;

5>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.

NOTE 1:
Except for SR for SCell beam failure recovery, the selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.

NOTE 2:
If more than one individual SR triggers an instruction from the MAC entity to the PHY layer to signal the SR on the same valid PUCCH resource, the SR_COUNTER for the relevant SR configuration is incremented only once.

NOTE 3:
When the MAC entity has pending SR for SCell beam failure recovery and the MAC entity has one or more PUCCH resources overlapping with PUCCH resource for SCell beam failure recovery for the SR transmission occasion, the MAC entity considers only the PUCCH resource for SCell beam failure recovery as valid.

NOTE 4:
For a UE operating in a semi-static channel access mode as described in TS 37.213 [18], PUCCH resources overlapping with the idle time of a fixed frame period are not considered valid.

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BSR which has no valid PUCCH resources configured, which was initiated by MAC entity prior to the MAC PDU assembly. The ongoing Random Access procedure may be stopped when the MAC PDU is transmitted, regardless of LBT failure indication from lower layers, using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly, or when the UL grant(s) can accommodate all pending data available for transmission. The ongoing Random Access procedure due to a pending SR for BFR of an SCell may be stopped when the MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response and this PDU contains an SCell BFR MAC CE or truncated SCell BFR MAC CE which includes beam failure recovery information of that SCell.
Editor's Note: It is FFS how Random Access procedures started due to consistent LBT failures are cancelled.
NEXT CHANGE

5.7
Discontinuous Reception (DRX)
The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, and TPC-SRS-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. When in RRC_CONNECTED, if DRX is configured, for all the activated Serving Cells, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this clause; otherwise the MAC entity shall monitor the PDCCH as specified in TS 38.213 [6].

RRC controls DRX operation by configuring the following parameters:

-
drx-onDurationTimer: the duration at the beginning of a DRX Cycle;

-
drx-SlotOffset: the delay before starting the drx-onDurationTimer;

-
drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates a new UL or DL transmission for the MAC entity;

-
drx-RetransmissionTimerDL (per DL HARQ process except for the broadcast process): the maximum duration until a DL retransmission is received;
-    drx-RetransmissionTimerSL (per SL HARQ process): the maximum duration until a SL retransmission is received;
-
drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;

-
drx-LongCycleStartOffset: the Long DRX cycle and drx-StartOffset which defines the subframe where the Long and Short DRX Cycle starts;

-
drx-ShortCycle (optional): the Short DRX cycle;

-
drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;

-
drx-HARQ-RTT-TimerDL (per DL HARQ process except for the broadcast process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;
-    drx-HARQ-RTT-TimerSL (per SL HARQ process): the minimum duration before a SL HARQ retransmission grant is expected by the MAC entity;
-
drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity;

-
ps-Wakeup (optional): the configuration to start associated drx-onDurationTimer in case DCP is monitored but not detected;

-
ps-Periodic_CSI_Transmit (optional): the configuration to report periodic CSI during the time duration indicated by drx-onDurationTimer in case DCP is configured but associated drx-onDurationTimer is not started;
-
ps-TransmitPeriodicL1-RSRP (optional): the configuration to transmit periodic L1-RSRP report(s) during the time duration indicated by drx-onDurationTimer in case DCP is configured but associated drx-onDurationTimer is not started.
When a DRX cycle is configured, the Active Time includes the time while:
-
drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in clause 5.1.5) is running; or

-
a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clause 5.1.4).

When DRX is configured, the MAC entity shall:

1>
if a MAC PDU is received in a configured downlink assignment:

2>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;

2>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process.

1>
if a MAC PDU is transmitted in a configured uplink grant:

2>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first repetition of the corresponding PUSCH transmission;

2>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
1>
if a MAC PDU is transmitted in a configured sidelink grant without assocaited PUCCH carrying the SL HARQ feedback:

2>
start the drx-HARQ-RTT-TimerSL for the corresponding SL HARQ process in the first symbol after the end of the first repetition of the corresponding PSSCH transmission;
2>
stop the drx-RetransmissionTimerSL for the corresponding SL HARQ process.
1>
if a drx-HARQ-RTT-TimerDL expires:
2>
if the data of the corresponding HARQ process was not successfully decoded:

3>
start the drx-RetransmissionTimerDL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL.
1>
if a drx-HARQ-RTT-TimerSL expires:

2>

start the drx-RetransmissionTimerSL for the corresponding SL HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.
1>
if a drx-HARQ-RTT-TimerUL expires:
2>
start the drx-RetransmissionTimerUL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerUL.

1>
if a DRX Command MAC CE or a Long DRX Command MAC CE is received:

2>
stop drx-onDurationTimer;

2>
stop drx-InactivityTimer.

1>
if drx-InactivityTimer expires or a DRX Command MAC CE is received:

2>
if the Short DRX cycle is configured:
3>
start or restart drx-ShortCycleTimer in the first symbol after the expiry of drx-InactivityTimer or in the first symbol after the end of DRX Command MAC CE reception;

3>
use the Short DRX Cycle.

2>
else:

3>
use the Long DRX cycle.

1>
if drx-ShortCycleTimer expires:

2>
use the Long DRX cycle.

1>
if a Long DRX Command MAC CE is received:

2>
stop drx-ShortCycleTimer;

2>
use the Long DRX cycle.

1>
if the Short DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle):

2>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.
1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2>
if DCP is configured for the active DL BWP:
3>
if DCP indication associated with the current DRX Cycle received from lower layer indicated to start drx-onDurationTimer, as specified in TS 38.213 [6]; or

3>
if all DCP occasion(s) in time domain, as specified in TS 38.213 [6], associated with the current DRX Cycle occurred in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to start of the last DCP occasion, or within BWP switching interruption length, or during a measurement gap; or

3>
if ps-Wakeup is configured with value true and DCP indication associated with the current DRX Cycle has not been received from lower layers:

4>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

2>
else:
3>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

NOTE 1:
In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the DRX duration.

1>
if the MAC entity is in Active Time:
2>
monitor the PDCCH as specified in TS 38.213 [6];

2>
if the PDCCH indicates a DL transmission:
3>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback, regardless of LBT failure indication from lower layers;

NOTE 2:
When HARQ feedback is postponed by PDSCH-to-HARQ_feedback timing indicating a non-numerical k1 value, as specified in TS 38.213 [6], the corresponding transmission opportunity to send the DL HARQ feedback is indicated in a later PDCCH requesting the HARQ-ACK feedback.
3>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process.

3>
if the PDSCH-to-HARQ_feedback timing indicate a non-numerical k1 value as specified in TS 38.213 [6]:

4>
start the drx-RetransmissionTimerDL in the first symbol after the PDSCH transmission for the corresponding HARQ process.

2>
if the PDCCH indicates a UL transmission:
3>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first repetition of the corresponding PUSCH transmission, regardless of LBT failure indication from lower layers;

3>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.

2>  if the PDCCH indicates a SL transmission without assocaited PUCCH carrying the SL HARQ feedback:

3>
start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the first repetition of the corresponding PSSCH transmission;

3>
stop the drx-RetransmissionTimerSL for the corresponding SL HARQ process.
2>
if the PDCCH indicates a new transmission (DL or UL):

3>
start or restart drx-InactivityTimer in the first symbol after the end of the PDCCH reception.

1>
if DCP is configured for the active DL BWP; and

1>
if the current symbol n occurs within drx-onDurationTimer duration; and

1>
if drx-onDurationTimer associated with the current DRX cycle is not started as specified in this clause; and

1>
if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:

2>
not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];

2>
not report semi-persistent CSI configured on PUSCH;

2>
if ps-Periodic_CSI_Transmit is not configured with value true:

3>
if ps-TransmitPeriodicL1-RSRP is not configured with value true:

4>
not report periodic CSI on PUCCH.

3>
else:

4>
not report periodic CSI on PUCCH, except L1-RSRP report(s).

1>
else:

2>
in current symbol n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:

3>
not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];

3>
not report CSI on PUCCH and semi-persistent CSI configured on PUSCH.

2>
if CSI masking (csi-Mask) is setup by upper layers:

3>
in current symbol n, if drx-onDurationTimer would not be running considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:

4>
not report CSI on PUCCH.
NOTE 3:
If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource outside DRX Active Time, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).
Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity transmits HARQ feedback, aperiodic CSI on PUSCH, and aperiodic SRS defined in TS 38.214 [7] when such is expected.
The MAC entity needs not to monitor the PDCCH if it is not a complete PDCCH occasion (e.g. the Active Time starts or ends in the middle of a PDCCH occasion).

NEXT CHANGE

5.8.3
Sidelink

There are two types of transmission without dynamic grant:

-
configured grant Type 1 where an sidelink grant is provided by RRC, and stored as configured sidelink grant;

-
configured grant Type 2 where an sidelink grant is provided by PDCCH, and stored or cleared as configured sidelink grant based on L1 signalling indicating configured sidelink grant activation or deactivation.

Type 1 and/or Type 2 are configured with a single BWP. Multiple configurations of up to [8] configured grants (including both Type 1 and Type 2, if configured) can be active simultaneously on the BWP.

RRC configures the following parameters when the configured grant Type 1 is configured, as specified in TS 38.331 [5] or TS 36.331 [21]:

-
sl-ConfigIndexCG: the identifier of a configured grant for sidelink;

-
sl-CS-RNTI: SLCS-RNTI for retransmission;

-
nrofHARQ-Processes: the number of HARQ processes for configured grant;
-
sl-periodCG: periodicity of the configured grant Type 1;

-
sl-TimeOffsetCGType1: Offset of a resource with respect to [SFN = 0] in time domain;

-
sl-TimeResourceCGType1: time resource location of the configured grant Type 1;

-
sl-CG-MaxTransNumList: the maximum number of times that a TB can be transmitted using the configured grant.

-
sl-harq-procID-offset: offset of HARQ process for configured grant Type 1.
RRC configures the following parameters when the configured grant Type 2 is configured, as specified in TS 38.331 [5]:

-
sl-ConfigIndexCG: the identifier of a configured grant for sidelink;

-
sl-CS-RNTI: SLCS-RNTI for activation, deactivation, and retransmission;

-
nrofHARQ-Processes: the number of HARQ processes for configured grant;

-
sl-periodCG: periodicity of the configured grant Type 2;

-
sl-CG-MaxTransNumList: the maximum number of times that a TB can be transmitted using the configured grant.
-
sl-harq-procID-offset: offset of HARQ process for configured grant Type 2.
Upon configuration of a configured grant Type 1, the MAC entity shall for each configured sidelink grant:

1>
store the sidelink grant provided by upper layers as a configured sidelink grant;

1>
initialise or re-initialise the configured sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) according to sl-TimeOffsetCGType1 and sl-TimeResourceCGType1, and to reoccur with sl-periodCG for transmissions of multiple MAC PDUs according to clause 8.1.2 of TS 38.214 [7].

NOTE 1:
UE expects no collision between a configured sidelink grant and a sidelink grant received dynamically on PDCCH.

NOTE 2:
If the MAC entity is configured with multiple configured sidelink grants, collision among the configured sidelink grants may occur. How to handle the collision is left to UE implementation.
After an sidelink grant is configured for a configured grant Type 1, the MAC entity shall consider that the Nth sidelink grant occurs in the symbol for which:

[([frame index] × numberOfSlotsPerFrame) + [slot number in the frame] =
 (sl-TimeOffsetCGType1 + N ×sl-periodicity) modulo (1024 × numberOfSlotsPerFrame)

where the [frame index] and the [slot number in the frame] (e.g. whether logical or physical index is used) shall be decided by RAN1.
After an sidelink grant is configured for a configured grant Type 2, the MAC entity shall consider that the Nth sidelink grant occurs in the symbol for which:

[( [frame index] × numberOfSlotsPerFrame) + [slot number in the frame] ] =
[( [frame index]start time × numberOfSlotsPerFrame + [slot index]start time) + N ×sl-periodicity] modulo (1024 × numberOfSlotsPerFrame)

where [frame index]start time and [slot index]start time are the frame and slot, respectively, of the first SL grant in one periodicity where the SL CG type 2 was (re-)initialised. And the [frame index], [slot number in the frame] and the [slot index] shall be decided by RAN1.
When a configured sidelink grant is released by upper layers, all the corresponding configurations shall be released and all corresponding sidelink grants shall be cleared.

The MAC entity shall:

1>
if the configured sidelink grant confirmation has been triggered and not cancelled; and

1>
if the MAC entity has UL resources allocated for new transmission:

2>
instruct the Multiplexing and Assembly procedure to generate a Sidelink Configured Grant Confirmation MAC CE as defined in clause 6.1.3.34;

2>
cancel the triggered configured sidelink grant confirmation.

For a configured grant Type 2, the MAC entity shall clear the corresponding configured sidelink grant immediately after first transmission of Configured Grant Confirmation triggered by the configured sidelink grant deactivation.
NEXT CHANGE

5.22.1.2
TX resource (re-)selection check
If the TX resource (re-)selection check procedure is triggered for a Sidelink process according to clause 5.22.1.1, the MAC entity shall for the Sidelink process:

1>
if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESELECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is above the probability configured by upper layers in sl-ProbResourceKeep; or

1>
if a pool of resources is configured or reconfigured by upper layers; or

1>
if there is no configured sidelink grant; or

1>
if neither transmission nor retransmission has been performed by the MAC entity on any resource indicated in the configured sidelink grant during the last [second]; or

1>
if sl-ReselectAfter is configured and the number of consecutive unused transmission opportunities on resources indicated in the configured sidelink grant is equal to sl-ReselectAfter; or

1>
if the configured sidelink grant cannot accommodate a RLC SDU by using the maximum allowed MCS configured by upper layers in sl-MaxMCS-PSSCH and the MAC entity selects not to segment the RLC SDU; or

NOTE 1:
If the configured sidelink grant cannot accommodate the RLC SDU, it is left for UE implementation whether to perform segmentation or sidelink resource reselection.
1>
if transmission(s) with the configured sidelink grant cannot fulfil the latency requirement of the data in a logical channel according to the associated priority, and the MAC entity selects not to perform transmission(s) corresponding to a single MAC PDU; or
NOTE 2:
If the latency requirement is not met, it is left for UE implementation whether to perform transmission(s) corresponding to single MAC PDU or sidelink resource reselection.

1>
if there is a configured sidelink grant which is not in the resources indicated by the physical layer for re-evaluation as specified in TS 38.214 [7]; or

1>
if a sidelink transmission is scheduled by any received SCI indicating a higher priority than the prority of the logical channel and expected to overlap with a resource of the configured sidelink grant, and a measured result on SL-RSRP associated with the sidelink transmission is higher than [threshold]:
2>
clear the configured sidelink grant associated to the Sidelink process, if available;

2>
trigger the TX resource (re-)selection.
NOTE:
It is up to UE implementation on how to select the mode-2 TX resource pool when UE performs resource (re)selection.
NEXT CHANGE
5.22.1.1
SL Grant reception and SCI transmission

Sidelink grant is received dynamically on the PDCCH, configured semi-persistently by RRC or autonomously selected by the MAC entity. The MAC entity shall have a sidelink grant on an active SL BWP to determine a set of PSCCH duration(s) in which transmission of SCI occurs and a set of PSSCH duration(s) in which transmission of SL-SCH associated with the SCI occurs.

If the MAC entity has been configured by RRC to transmit using a SL-RNTI or SLCS-RNTI as indicated in TS 38.331 [5] or TS 36.331 [21], the MAC entity shall for each PDCCH occasion and for each grant received for this PDCCH occasion:

1>
if a sidelink grant has been received on the PDCCH for the MAC entity's SL-RNTI:

2>
if the NDI received on the PDCCH has been not toggled compared to the value in the previously received HARQ information for the HARQ Process ID:

3>
use the received sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) for one or more retransmissions of a single MAC PDU for the corresponding Sidelink process according to clause 8.1.2 of TS 38.214 [7].

2>
else:

3>
use the received sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) for initial transmission and, if available, retransmission(s) of a single MAC PDU according to clause 8.1.2 of TS 38.214 [7].

2>
consider the received sidelink grant to be a configured sidelink grant;

2>
if a configured sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.3:

3>
clear the PSCCH duration(s) and PSSCH duration(s) corresponding to retransmission(s) of the MAC PDU from the configured sidelink grant.
1>
else if a sidelink grant has been received on the PDCCH for the MAC entity's SLCS-RNTI:

2>
if PDCCH contents indicate retransmission(s) for the identifed HARQ process ID that has been configured for an activated configured sidelink grant:

3>
use the received sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) for one or more retransmissions of a single MAC PDU according to clause 8.1.2 of TS 38.214 [7];
3>
start or restart the sl-configuredGrantTimer for the identified Sidelink process, if configured.
2>
else if PDCCH contents indicate configured grant Type 2 deactivation for a configured sidelink grant:

3>
clear the configured sidelink grant, if available;
3>
trigger configured sidelink grant confirmation for the configured sidelink grant;

3>
stop the sl-configuredGrantTimer for the corresponding Sidelink process, if running.
2>
else if PDCCH contents indicate configured grant Type 2 activation for a configured sidelink grant:

3>
trigger configured sidelink grant confirmation for the configured sidelink grant;

3>
store the configured sidelink grant;

3>
initialise or re-initialise the configured sidelink grant to determine the set of PSCCH durations and the set of PSSCH durations for transmissions of multiple MAC PDUs according to clause 8.1.2 of TS 38.214 [7].

If the MAC entity has been configured by RRC to transmit using pool(s) of resources in a carrier as indicated in TS 38.331 [5] or TS 36.331 [21] based on sensing or random selection, the MAC entity shall for each Sidelink process:

NOTE 1:
If the MAC entity has been configured by RRC to transmit using SL-RNTI or SLCS-RNTI but is configured by RRC to transmit using a pool of resources in a carrier as indicated in TS 38.331 [5], the MAC entity can create a configured sidelink grant on the pool of resources only after releasing other configured sidelink grant(s), if any.

1>
if the MAC entity has selected to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, and SL data is available in a logical channel:

2>
perform the TX resource (re-)selection check as specified in clause 5.22.1.2;

NOTE 2:
The MAC entity continuously performs the TX resource (re-)selection check until the corresponding pool of resources is released by RRC or the MAC entity decides to cancel creating a configured sidelink grant corresponding to transmissions of multiple MAC PDUs.
2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:

3>
select one of the allowed values configured by RRC in sl-ResourceReservePeriodList and set the resource reservation interval with the selected value;

3>
randomly select, with equal probability, an integer value in the interval [5, 15] for the resource reservation interval higher than or equal to 100ms and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;

3>
select the number of HARQ retransmissions from the allowed numbers that are configured by RRC in sl-MaxTxTransNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by upper layers, overlapped in sl-MaxTxTransNumPSSCH indicated in sl-CBR-PSSCH-TxConfigList for the highest priority of the logical channel(s) allowed on the carrier and the CBR measured by lower layers according to TS 38.2xx [xx] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available;

3>
select an amount of frequency resources within the range that is configured by RRC between sl-MinSubChannelNumPSSCH and sl-MaxSubchannelNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped between MinSubChannelNumPSSCH and MaxSubchannelNumPSSCH indicated in sl-CBR-PSSCH-TxConfigList for the highest priority of the logical channel(s) allowed on the carrier and the CBR measured by lower layers according to TS 38.2xx [xx] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available;

3>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.

3>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of transmission opportunities of MAC PDUs determined in TS 38.214 [7];

3>
if one or more HARQ retransmissions are selected:

4>
if there are available resources left in the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7] for more transmission opportunities:

5>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier by ensuring the minimum time gap between any two selected resources in case that PSFCH is configured for this pool of resources;

5>
use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval for transmissions of PSCCH and PSSCH corresponding to the number of retransmission opportunities of the MAC PDUs determined in TS 38.214 [7];

5>
consider the first set of transmission opportunities as the new transmission opportunities and the other set of transmission opportunities as the retransmission opportunities;

5>
consider the set of new transmission opportunities and retransmission opportunities as the selected sidelink grant.

3>
else:

4>
consider the set as the selected sidelink grant.

3>
use the selected sidelink grant to determine the set of PSCCH durations and the set of PSSCH durations according to TS 38.214 [7];

3>
consider the selected sidelink grant to be a configured sidelink grant.

2>
else if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESELECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is less than or equal to the probability configured by upper layers in sl-ProbResourceKeep:
3>
clear the configured sidelink grant, if available;

3>
randomly select, with equal probability, an integer value in the interval [5, 15] for the resource reservation interval higher than or equal to 100ms and set SL_RESOURCE_RESELECTION_COUNTER to the selected value;

3>
use the previously selected sidelink grant for the number of transmissions of the MAC PDUs determined in TS 38.214 [7] with the resource reservation interval to determine the set of PSCCH durations and the set of PSSCH durations according to TS 38.214 [7];

3>
consider the selected sidelink grant to be a configured sidelink grant.

1>
if the MAC entity has selected to create a configured sidelink grant corresponding to transmission(s) of a single MAC PDU, and if SL data is available in a logical channel or a SL-CSI reporting is triggered:

2>
perform the TX resource (re-)selection check as specified in clause 5.22.1.2;
2>
if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:

3>
select the number of HARQ retransmissions from the allowed numbers that are configured by RRC in sl-MaxTxTransNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped in sl-MaxTxTransNumPSSCH indicated in sl-CBR-PSSCH-TxConfigList for the highest priority of the logical channel(s) allowed on the carrier and the CBR measured by lower layers according to TS 38.2xx [xx] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available;

3>
select an amount of frequency resources within the range that is configured by RRC between sl-MinSubChannelNumPSSCH and sl-MaxSubChannelNumPSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped between sl-MinSubChannelNumPSSCH and sl-MaxSubChannelNumPSSCH indicated in sl-CBR-PSSCH-TxConfigList for the highest priority of the logical channel(s) allowed on the carrier and the CBR measured by lower layers according to TS 38.2xx [xx] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available;

3>
randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7], according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier;

3>
if one or more HARQ retransmissions are selected:

4>
if there are available resources left in the resources indicated by the physical layer according to clause 8.1.4 of TS 38.214 [7] for more transmission opportunities:

5>
randomly select the time and frequency resources for one or more transmission opportunities from the available resources, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier by ensuring the minimum time gap between any two selected resources in case that PSFCH is configured for this pool of resources;

5>
consider a transmission opportunity which comes first in time as the new transmission opportunity and a transmission opportunity which comes later in time as the retransmission opportunity;

5>
consider both of the transmission opportunities as the selected sidelink grant;

3>
else:

4>
consider the set as the selected sidelink grant;

3>
use the selected sidelink grant to determine PSCCH duration(s) and PSSCH duration(s) according to TS 38.214 [7];

3>
consider the selected sidelink grant to be a configured sidelink grant.

1>
if a configured sidelink grant is available for retransmission(s) of a MAC PDU which has been positively acknowledged as specified in clause 5.22.1.3.3:

2>
clear the PSCCH duration(s) and PSSCH duration(s) corresponding to retransmission(s) of the MAC PDU from the configured sidelink grant.

For a configured sidelink grant, the minimum time gap between any two selected resources comprises:

-
a time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by MinTimeGapPSFCH and periodPSFCHresource for the pool of resources; and

-
a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.

NOTE:
How to determine the time required for PSFCH reception and processing plus sidelink retransmission preparation is left to UE implementation.
The MAC entity shall for each PSSCH duration:

1>
for each configured sidelink grant occurring in this PSSCH duration:

2>
if the MAC entity has been configured by RRC to transmit using a SL-RNTI or SLCS-RNTI:

3>
select a MCS which is, if configured, within the range that is configured by RRC between sl-MinMCS-PSSCH and sl-MaxMCS-PSSCH included in SL-ScheduledConfig.

2>
else:

3>
select a MCS which is, if configured, within the range that is configured by RRC between sl-MinMCS-PSSCH and sl-MaxMCS-PSSCH included in sl-PSSCH-TxConfigList and, if configured by RRC, overlapped between sl-MinMCS-PSSCH and sl-MaxMCS-PSSCH indicated in sl-CBR-PSSCH-TxConfigList for the highest priority of the sidelink logical channel(s) in the MAC PDU and the CBR measured by RRC according to TS 38.2xx [xx] if CBR measurement results are available or the corresponding sl-defaultTxConfigIndex configured by RRC if CBR measurement results are not available.

NOTE 3:
MCS selection is up to UE implementation if the MCS or the corresponding range is not configured by upper layers.

2> if the configured sidelink grant corresponds to the first PSSCH transmission in the corresponding periodicity for an activated configured grant Type 1 or 2 and it has been not received on the PDCCH indicating retransmission(s) for the MAC entity's SLCS-RNTI:

3>
set the HARQ Process ID to the HARQ Process ID associated with this PSSCH duration and, if available, all subsequent PSSCH duration(s) occuring in the periodicity for the activated configured grant Type 1 or 2.
2>
if the configured sidelink grant is a configured grant:
3> if the sl-configuredGrantTimer for the associated sidelink process is not running:

4> deliver the sidelink grant, the selected MCS, and the associated HARQ information to the Sidelink HARQ Entity for this PSSCH duration.

2> else
3>
deliver the sidelink grant, the selected MCS, and the associated HARQ information to the Sidelink HARQ Entity for this PSSCH duration.

For configured sidelink grants, the HARQ Process ID associated with the first symbol of a SL transmission is derived from the following equation:

[FFS on the exact equation in RAN1]
HARQ Process ID = [floor (CURRENT_slot /sl-periodicity)] modulo sl-nrofHARQ-Processes + sl-harq-ProcID-offset.

where CURRENT_slot is the slot index of the first transmission occasion of one SL CG periodicity that takes place, and CURRENT_slot = ([frame index] × numberOfSlotsPerFrame + [slot index in the frame]). The [frame index] and the [slot index in the frame] shall be decided by RAN1.
NEXT CHANGE
5.22.1.3.1
Sidelink HARQ Entity

The MAC entity includes at most one Sidelink HARQ entity for transmission on SL-SCH, which maintains a number of parallel Sidelink processes.

The maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is 8. For transmissions of multiple MAC PDUs, one resource reservation process may be associated with multiple Sidelink processes, and the maximum number of resource reservation process associated with the Sidelink HARQ Entity is 2.

A delivered sidelink grant and its associated Sidelink transmission information are associated with a Sidelink process. Each Sidelink process supports one TB.

For each sidelink grant, the Sidelink HARQ Entity shall:

1>
if the MAC entity determines that the the sidelink grant is used for initial transmission; and

1>
if no MAC PDU has been obtained:

NOTE 1:
For the configured grant Type 1 and 2, only one new TB can be transmitted in a periodicity of the configured grant. 

2>
associate a Sidelink process to this grant, and for each associated Sidelink process:
3>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;

3>
if a MAC PDU to transmit has been obtained:
4>
if a HARQ Process ID has been set for the sidelink grant:

5>
associate the HARQ Process ID corresponding to the sidelink grant to the associated Sidelink process;

4>
determines Sidelink tranmssion information of the TB for the source and destination pair of the MAC PDU as follows:

5>
set the Source Layer-1 ID to the 8 LSB of the Source Layer-2 ID of the MAC PDU;

5>
set the Destination Layer-1 ID to the 16 LSB of the Destination Layer-2 ID of the MAC PDU;
5>
associate the Sidelink process to a Sidelink process ID;
NOTE 2:
How UE determine Sidelink process ID in SCI is left to UE implementation for NR sidelink.
5>
consider the NDI to have been toggled and set the NDI to the toggled value;

NOTE 3:
The initial value of the NDI set to the very first transmission for the Sidelink HARQ Entity is left to UE implementation.


5>
if sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU;

6>
enable HARQ feedback;

5>
else:

6>
disable HARQ feedback;

5>
set the priority to the value of the highest priority of the logical channel(s) and a MAC CE, if any, if included, in the MAC PDU;

5>
if HARQ feedback is enabled for groupcast:

6>
if UE’s location information is available:
7>
set the communication range requirement to the value of the longest communication range of the logical channel(s) in the MAC PDU, if configured;

7>
set the location information to the Zone_id determined as specified in TS 38.331 [5], if configured.
6>
if both a group size and a member ID are provided by upper layers and the group size is not greater than the number of candidate PSFCH resources associated with this sidelink grant:

7>
select either positive-negative acknowledgement or negative-only acknowledgement.

6>
else:

7>
select negative-only acknowledgement.
NOTE 4: FFS on whether additional condition to select negative-only acknowledgement is needed. 
NOTE 5: If both a group size and a member ID are provided by upper layers and the group size is not greater than the number of candidate PSFCH resources associated with this sidelink grant, it is up to UE implementation to select either positive-negative acknowledgement or negative-only acknowledgement
NOTE 6:
FFS on whether additional condition to select negative-only acknowledgement is needed. 
4>
deliver the MAC PDU, the sideink grant and the Sidelink transmission information of the TB to the associated Sidelink process;

4>
instruct the associated Sidelink process to trigger a new transmission.
4>
if the sidelink grant is addressed to SLCS-RNTI; or

4>
if the sidelink grant is a configured grant; or
4> if the sidelink grant is addressed to SL-RNTI, and the identified HARQ process is configured for a configured uplink grant:
5>
start or restart the sl-configuredGrantTimer, if configured, for the corresponding Sidelink process when the transmission is performed.
3>
else:

4>
flush the HARQ buffer of the associated Sidelink process.

1>
else (i.e. retransmission):

2>
if the HARQ Process ID corresponding to the sidelink grant received on PDCCH is associated to a Sidelink process of which HARQ buffer is empty; or

2>
if the HARQ Process ID corresponding to the sidelink grant received on PDCCH is not associated to any Sidelink process:

3> ignore the sidelink grant.
2>
else:

3>
identify the Sidelink process associated with this grant, and for each associated Sidelink process:

4>
if sl-MaxTransNum corresponding to the highest priority of the logical channel(s) in the MAC PDU has been configured in sl-CG-MaxTransNumList for the sidelink grant by RRC and the maximum number of transmissions of the MAC PDU has been reached to sl-MaxTransNum; or

4>
if a positive acknowledgement to a transmission of the MAC PDU has been received according to clause 5.22.1.3.2; or

4>
if only a negative acknowledgement was enabled in the SCI and no negative acknowledgement was received for the most recent (re-)transmission of the MAC PDU according to clause 5.x.1.3.2:
5> ignore the sidelink grant；
5> instruct the physical layer to signal the positive acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [x]；
5>
flush the HARQ buffer of the associated Sidelink process;

4>
else:

5>
deliver the sidelink grant of the MAC PDU to the associated Sidelink process;

5>
instruct the associated Sidelink process to trigger a retransmission.
5>
if the sidelink grant is addressed to SLCS-RNTI; or

5> if the sidelink grant is addressed to SL-RNTI, and the identified HARQ process is configured for a configured uplink grant:
6>
start or restart the sl-configuredGrantTimer, if configured, for the corresponding Sidelink process when the transmission is performed.
NEXT CHANGE

5.22.1.3.2
PSFCH reception

The MAC entity shall for each PSSCH transmission:

1>
if an acknowledgement corresponding to the PSSCH transmission in clause 5.22.1.3.x is obtained from the physical layer:

2>
deliver the acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;
2> stop the sl-configuredGrantTimer for the corresponding HARQ process, if running;
1>
else:

2>
deliver a negative acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;

1>
if the PSSCH transmission is associated to a PC5-RRC connection which has been established by upper layers:
2>
perform the HARQ-Based Sidelink RLF Detection procedure as specified in clause 5.22.1.3.y.

If sl-PUCCH-Config is configured by RRC, the MAC entity shall:

1>
if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is stopped or expired:

2>
not instruct the physical layer to generate acknowledgement(s) of the data in this TB.

1>
else:
2>
if the HARQ buffer of the Sidelink process is not empty (i.e. for the Sidelink process, a MAC PDU to transmit has been obtained):
3>if the PSSCH transmission was not prioritized as specified in clause 5.x.1.3.x:


4> instruct the physical layer to signal a negative acknowledgement on the PUCCH according to clause 16.5 of TS 38.213 [6].

3>
else:

4>
instruct the physical layer to signal an acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [6].
2>
else (i.e. for the Sidelink process, no MAC PDU to transmit has been obtained):

3> instruct the physical layer to signal a positive acknowledgement on the PUCCH according to clause 16.5 of TS 38.213 [6].
NEXT CHANGE

5.22.1.7
CSI Reporting

The Sidelink Channel State Information (SL-CSI) reporting procedure is used to provide a peer UE with sidelink channel state information as specified in clause 8.5 of TS 38.214 [7].
The MAC entity shall for each pair of the Source Layer-2 ID and the Destination Layer-2 ID:

1>
if the SL-CSI reporting has been triggered by a SCI and not cancelled:

2>
start the csi-DiscardTimer associated with the SL-CSI reporting;
2>
if the latency requirement of the SL-CSI reporting cannot be met:

3>
cancel the triggered SL-CSI reporting.
2>
else if the MAC entity has SL resources allocated for new transmission:

3>
instruct the Multiplexing and Assembly procedure to generate a Sidelink CSI Reporting MAC CE as defined in clause 6.1.3.35;

3>
cancel the triggered SL-CSI reporting;

3>
stop the csi-DiscardTimer associated with the SL-CSI reproting.
2>
else if the MAC entity has been configured by RRC to transmit using a SL-RNTI or SLCS-RNTI:

3>
trigger a Scheduling Request.
1>
upon the expiry of the csi-DiscardTimer:

2>
cancel the corresponding triggred SL-CSI reporting.
NEXT CHANGE

5.22.2.2.1
Sidelink HARQ Entity

There is at most one Sidelink HARQ Entity at the MAC entity for reception of the SL-SCH, which maintains a number of parallel Sidelink processes.

Each Sidelink process is associated with SCI in which the MAC entity is interested. This interest is as determined by the Destination Layer-1 ID and the Source Layer-1 ID of the SCI. The Sidelink HARQ Entity directs Sidelink transmission information and associated TBs received on the SL-SCH to the corresponding Sidelink processes.

The number of Receiving Sidelink processes associated with the Sidelink HARQ Entity is defined in 64.

For each PSSCH duration, the Sidelink HARQ Entity shall:

1>
for each SCI valid for this PSSCH duration:

2>
if the NDI has been toggled compared to the value of the previous received transmission corresponding to this TB or this is the very first received transmission for this TB:
3> if there is any Sidelink process with the buffer including the previous received transmission corresponding to this TB:

4> flush the HARQ buffer.
3>
allocate the TB received from the physical layer and the associated Sidelink transmission information to an unoccupied Sidelink process, associate the Sidelink process with this SCI and consider this transmission to be a new transmission.
2>
else if the NDI has been not toggled compared to the value of the previous received transmission corresponding to this TB and if the data for this TB was successfully decoded before:

 3>
allocate the TB received from the physical layer and the associated Sidelink transmission information to an unoccupied Sidelink process.
NOTE:
When a new TB arrives, if there is no unoccupied Sidelink process in the Sidelink HARQ entity, how to manage receiving Sidelink processes is up to UE implementation.
1>
for each Sidelink process:

2>
if the NDI has been not toggled compared to the value of the previous received transmission corresponding to this TB for the Sidelink process according to its associated SCI:

3>
allocate the TB received from the physical layer to the Sidelink process and consider this transmission to be a retransmission.



CHANG END

Appendix C: Text proposals on TS 38331

CHANGE START

6.3.2
Radio resource control information elements
–
DRX-Config
The IE DRX-Config is used to configure DRX related parameters.

DRX-Config information element

-- ASN1START

-- TAG-DRX-CONFIG-START

DRX-Config ::=                      SEQUENCE {

    drx-onDurationTimer                 CHOICE {

                                            subMilliSeconds INTEGER (1..31),

                                            milliSeconds    ENUMERATED {

                                                ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60,

                                                ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200,

                                                ms1600, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }

                                            },

    drx-InactivityTimer                 ENUMERATED {

                                            ms0, ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60, ms80,

                                            ms100, ms200, ms300, ms500, ms750, ms1280, ms1920, ms2560, spare9, spare8,

                                            spare7, spare6, spare5, spare4, spare3, spare2, spare1},

    drx-HARQ-RTT-TimerDL                INTEGER (0..56),

drx-HARQ-RTT-TimerUL                INTEGER (0..56),

drx-HARQ-RTT-TimerSL



INTEGER (0..56),
    drx-RetransmissionTimerDL           ENUMERATED {

                                            sl0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl128,

                                            sl160, sl320, spare15, spare14, spare13, spare12, spare11, spare10, spare9,

                                            spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},

    drx-RetransmissionTimerUL           ENUMERATED {

                                            sl0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl128,

                                            sl160, sl320, spare15, spare14, spare13, spare12, spare11, spare10, spare9,

                                            spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },
drx-RetransmissionTimerSL           ENUMERATED {

                                            sl0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl128,

                                            sl160, sl320, spare15, spare14, spare13, spare12, spare11, spare10, spare9,

                                            spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},
    drx-LongCycleStartOffset            CHOICE {

        ms10                                INTEGER(0..9),

        ms20                                INTEGER(0..19),

        ms32                                INTEGER(0..31),

        ms40                                INTEGER(0..39),

        ms60                                INTEGER(0..59),

        ms64                                INTEGER(0..63),

        ms70                                INTEGER(0..69),

        ms80                                INTEGER(0..79),

        ms128                               INTEGER(0..127),

        ms160                               INTEGER(0..159),

        ms256                               INTEGER(0..255),

        ms320                               INTEGER(0..319),

        ms512                               INTEGER(0..511),

        ms640                               INTEGER(0..639),

        ms1024                              INTEGER(0..1023),

        ms1280                              INTEGER(0..1279),

        ms2048                              INTEGER(0..2047),

        ms2560                              INTEGER(0..2559),

        ms5120                              INTEGER(0..5119),

        ms10240                             INTEGER(0..10239)

    },

    shortDRX                            SEQUENCE {

        drx-ShortCycle                      ENUMERATED  {

                                                ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, ms20, ms30, ms32,

                                                ms35, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, spare9,

                                                spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },

        drx-ShortCycleTimer                 INTEGER (1..16)

    }                                                                                                           OPTIONAL,   -- Need R

    drx-SlotOffset                      INTEGER (0..31)

}

-- TAG-DRX-CONFIG-STOP

-- ASN1STOP

	DRX-Config field descriptions

	drx-HARQ-RTT-TimerDL
Value in number of symbols of the BWP where the transport block was received.

	drx-HARQ-RTT-TimerSL
Value in number of symbols of the BWP where the transport block was transmitted.

	drx-HARQ-RTT-TimerUL
Value in number of symbols of the BWP where the transport block was transmitted.

	drx-InactivityTimer
Value in multiple integers of 1 ms. ms0 corresponds to 0, ms1 corresponds to 1 ms, ms2 corresponds to 2 ms, and so on.

	drx-LongCycleStartOffset
drx-LongCycle in ms and drx-StartOffset in multiples of 1 ms. If drx-ShortCycle is configured, the value of drx-LongCycle shall be a multiple of the drx-ShortCycle value.

	drx-onDurationTimer
Value in multiples of 1/32 ms (subMilliSeconds) or in ms (milliSecond). For the latter, value ms1 corresponds to 1 ms, value ms2 corresponds to 2 ms, and so on.

	drx-RetransmissionTimerDL
Value in number of slot lengths of the BWP where the transport block was received. value sl0 corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.

	drx-RetransmissionTimerSL
Value in number of slot lengths of the BWP where the transport block was transmitted. value sl0 corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.

	drx-RetransmissionTimerUL
Value in number of slot lengths of the BWP where the transport block was transmitted. sl0 corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.

	drx-ShortCycleTimer
Value in multiples of drx-ShortCycle. A value of 1 corresponds to drx-ShortCycle, a value of 2 corresponds to 2 * drx-ShortCycle and so on.

	drx-ShortCycle
Value in ms. ms1 corresponds to 1 ms, ms2 corresponds to 2 ms, and so on.

	drx-SlotOffset
Value in 1/32 ms. Value 0 corresponds to 0 ms, value 1 corresponds to 1/32 ms, value 2 corresponds to 2/32 ms, and so on.


6.3.5
Sidelink information elements

<Unrelated Texts Omitted>

–
SL-ConfiguredGrantConfig
The IE SL-ConfiguredGrantConfig specifies the configured grant configuration information for NR sidelink communication.

SL-ConfiguredGrantConfig information element
-- ASN1START

-- TAG-SL-CONFIGUREDGRANTCONFIG-START

SL-ConfiguredGrantConfigList-r16 ::=       SEQUENCE {

    sl-ConfiguredGrantConfigToReleaseList-r16  SEQUENCE (SIZE (1..maxNrofCG-SL-r16)) OF SL-ConfigIndexCG-r16         OPTIONAL, -- Need N

    sl-ConfiguredGrantConfigToAddModList-r16   SEQUENCE (SIZE (1..maxNrofCG-SL-r16)) OF SL-ConfiguredGrantConfig-r16 OPTIONAL  -- Need N

}

SL-ConfiguredGrantConfig-r16 ::=           SEQUENCE {

    sl-ConfigIndexCG-r16                       SL-ConfigIndexCG-r16,

    sl-PeriodCG-r16                            ENUMERATED {ffs}                                                      OPTIONAL, -- Need N

    sl-NrOfHARQ-Processes-r16                  INTEGER (1..16)                                                       OPTIONAL, -- Need N

    sl-HARQ-ProcID-offset-r16                  INTEGER (1..16)                                                       OPTIONAL, -- Need N

-- Editor notes: The configuration of NrOfHARQ-Processes and HARQ-ProcID-offset is to be confirmed.

   sl-configuredGrantTimer                INTEGER (TBD)                                                 



  OPTIONAL,   -- Need R

rrc-ConfiguredSidelinkGrant                SEQUENCE {

        sl-TimeResourceCG-Type1-r16                CHOICE{

            sl-TimeResourceNumTwo-r16                  BIT STRING (SIZE (5)),

            sl-TimeResourceNumThree-r16                BIT STRING (SIZE (9))

        }                                                                                                            OPTIONAL, -- Need N

        sl-StartSubchannelCG-Type1-r16             BIT STRING (SIZE (5))                                             OPTIONAL, -- Need N

        sl-FreqResourceCG-Type1-r16                CHOICE{

            sl-FreqResourceNumTwo-r16                  BIT STRING (SIZE (8)),

            sl-FreqResourceNumThree-r16                BIT STRING (SIZE (13))

        }                                                                                                            OPTIONAL, -- Need N

        sl-TimeOffsetCG-Type1-r16                  INTEGER (0..5119)                                                 OPTIONAL, -- Need N

        sl-N1PUCCH-AN-r16                          PUCCH-ResourceId                                                  OPTIONAL, -- Need N

        sl-PSFCH-ToPUCCH-r16                       INTEGER (0..15)                                                   OPTIONAL, -- Need N

        sl-CG-MaxTransNumList-r16                  SL-CG-MaxTransNumList-r16                                         OPTIONAL  -- Need N

    }                                                                                                                OPTIONAL, -- Need N

    ...

}

SL-ConfigIndexCG-r16 ::=          INTEGER (1..maxNrofCG-SL-r16)

SL-CG-MaxTransNumList-r16 ::=     SEQUENCE (SIZE (1..8)) OF SL-CG-MaxTransNum-r16

SL-CG-MaxTransNum-r16 ::=                  SEQUENCE {

    sl-Priority-r16                            INTEGER (1..8),

    sl-MaxTransNum-r16                         INTEGER (1..32)

}

-- TAG-SL-CONFIGUREDGRANTCONFIG-STOP

-- ASN1STOP

	SL- ConfiguredGrantConfig field descriptions

	sl-ConfigIndexCG

This field indicates the ID to identify configured grant for sidelink.

	sl-CG-MaxTransNumList

This field indicates the maximum number of times that a TB can be transmitted using the resources provided by the configured grant. sl-Priority corresponds to the logical channel priority.

	sl-FreqResourceCG-Type1

This field indicates the frequency resource location of sidelink configured grant Type 1, as defined in TS 38.212 [17]. In case the required size is lower than 8 bits or 13 bits, the Least Significant Bit will be used. sl-FreqResourceNumTwo is included when then sl-TimeResourceNumTwo is present. sl-FreqResourceNumThree is included when then sl-TimeResourceNumThree is present.

	sl-N1PUCCH-AN

This field indicates the HARQ resource for PUCCH for SL configured grant type 1 or SL configured type 2. The actual PUCCH-Resource is configured in sl-PUCCH-Config and referred to by its ID.

	sl-NrOfHARQ-Processes

This field indicates the number of HARQ processes configured for a specific configured grant. It applies for both Type 1 and Type 2.

	sl-PeriodCG

This field indicates the period of sidelink configured grant.

	sl-PSFCH-ToPUCCH

This field indicates slot offset between the PSFCH associated with the last PSSCH resource of each period and the PUCCH occasion used for reporting sidelink HARQ.

	sl-StartSubchannelCG-Type1

This field indicates the starting sub-channel of sidelink configured grant Type 1.

	sl-TimeResourceCG-Type1

This field indicates the time resource location of sidelink configured grant Type 1, as defined in TS 38.212 [17].

	sl-TimeOffsetCG-Type1

This field indicates the time offset related to SFN=0.

	sl-configuredGrantTimer
Indicates the initial value of the configured grant timer for sidelink (see TS 38.321 [x]) in multiples of periodicity.
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� See Appendix A.
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Step1：Tx UE1(Source ID1)  ->Rx UE1(Destination ID1), HARQ process ID1, new transmission（data1）（NDI=0）；Rx  UE1->Tx UE1,ACK；
Step2：Tx UE1(Source ID1)  ->Rx UE2(Destination ID2), HARQ process ID1, new transmission（data2）（NDI=1）；Rx  UE2->Tx UE1,ACK；
Step3：Tx UE1(Source ID1)  ->Rx UE1(Destination ID1), HARQ process ID1, new transmission（data3）（NDI=1）；
       Rx  UE1 can correctly determine that data3 is a new transmission data.




Sidelink process 1
TB1
DST 1,SRC 1, cast type 1, HARQ ID1, NDI=1
TB2
DST 1,SRC 1, cast type 1, HARQ ID1, NDI=0

Sidelink process 2

Sidelink process 3
(not  empty)



Step1：Tx UE ->Rx UE1, HARQ process ID1, new transmission（data1）（NDI=0）；Rx  UE1->Tx UE,ACK；
Step2：Tx UE ->Rx UE2, HARQ process ID1, new transmission（data2）（NDI=1）；Rx  UE2->Tx UE,ACK；
Step3：Tx UE ->Rx UE1, HARQ process ID1, new transmission（data3）（NDI=0）；
       Rx  UE1 will incorrectly regard data3 as a retransmission of data1.



