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1. Introduction
In last #109bis-e meeting[1], the MAC related issues has been discussed but there are still some remaining issues need to be discussed or clarified, and not covered by either email/offline discussions. This contribution would list these issues and tries to get a simple solution to help for closing the WI. They are as follows:

· Whether the  priority of SL-BSR triggered by retxBSR-Timer expiry should adopt the rule for UL/SL prioritization;

· Whether the procedure of SR triggered by CSI report MAC CE should be adjusted as one SR configuration is for all the unicast links;
· Whether and when should the ongoing RACH procedure stop due to a pending SR for SL-CSI reporting;

· Whether Mixed blind and HARQ based (option1/2) retransimission should be supported;

· How to implement the PDB for CSI reporting MAC CE and deal with the latency bound excess especially when CSI reporting MAC CE is multiplexed with data.

2. Discussion
2.1 SL-BSR triggered by retxBSR-Timer expiry
In the MAC specification about Uu BSR in section 5.4.5 Buffer Status Reporting (BSR) of TS38.321, there are some description about BSR triggered by retxBSR-Timer expiry as followings: 
	For BSR triggered by retxBSR-Timer expiry, the MAC entity considers that the logical channel that triggered the BSR is the highest priority logical channel that has data available for transmission at the time the BSR is triggered.


The above description about BSR triggered by retxBSR-Timer expiry was updated in TS38.321 V15.2.0. And the original sentence was included in the section of Scheduling Request (SR) and used to handle the issue of the corresponding SR configuration for BSR triggered by retxBSR-Timer expiry. The sentence was deleted from the section of SR and moved to the section of BSR as followings:
	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, at most one PUCCH resource for SR is configured per BWP.

Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered the BSR (subclause 5.4.5) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR.


Meanwhile similar description was added in the section of BSR as followings: 

	5.4.5
Buffer Status Reporting

For Padding BSR:

1>
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

2>
if more than one LCG has data available for transmission when the BSR is to be built:
3>
if the number of padding bits is equal to the size of the Short BSR plus its subheader:

4>
report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission.

3>
else:

4>
report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission following a decreasing order of priority, and in case of equal priority, in increasing order of LCGID.

2>
else:

3>
report Short BSR.

1>
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:

2>
report Long BSR for all LCGs which have data available for transmission.

For BSR triggered by retxBSR-Timer expiry, the MAC entity considers that the logical channel that triggered the BSR is the highest priority logical channel that has data available for transmission at the time the BSR is triggered.


From the above, this sentence in NR Uu BSR is just to handle the SR triggering for BSR triggered by retxBSR-Timer expiry.

Observation 1: The sentence about NR Uu BSR triggered by retxBSR-Timer expiry is just to handle the SR triggering and SR configuration in the case of BSR triggered by retxBSR-Timer expiry.

For sidelink BSR, following that sentence for SR triggering is direct and clear. But our concern is whether this sentence can be used in the prioritization decision and comparison between all kinds of logical channels, e.g. SR/BSR transmission and Uu/SL collision.  In Uu interface only case, Uu BSR has fixed prioritization and isn't related to highest priority logical channel that has data available for transmission at that BSR triggering time. But for sidelink BSR, not only the highest priority logical channel in BSR but also each logical channel in BSR needs to be considered when the collision between sidelink BSR and Uu BSR occurs. And when the collision between a sidelink BSR and sidelink data occurs, it is an issue how to decide prioritization between a sidelink BSR triggered by retxBSR-Timer expiry and the sidelink data. In our understanding, the real highest priority of logical channel in sidelink BSR should be used for priority comparison.

Hence we propose: 

Proposal 1: RAN2 confirm that for BSR triggered by retxBSR-Timer expiry, only when deciding the corresponding SR configurations, the MAC entity considers that the logical channel that triggered the BSR is the highest priority logical channel that has data available for transmission at the time the BSR is triggered.
2.2 SR triggered by CSI report MAC CE
In current MAC CR, it was captured that:

	· 5.22.1.5
Scheduling Request
[The pending SR triggered according to the SL-CSI reporting shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the SL grant(s) can accommodate all SL-CSI reporting(s) that have been triggered but not cancelled.] All pending SR(s) triggered by either Sidelink BSR or Sidelink CSI report shall be cancelled, when RRC configures autonomous resource selection.


For SR, the following rules apply:
	3GPP TS 38.321 V15.7.0

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).


It is agree that the gNB may configure an SR configuration ID associated with the Sidelink CSI reporting for all unicast links of the UE. Therefore, there would be only one sr-ProhibitTimer value and one sr-TransMax value accociated with the SR configuration ID. However, it is still not clear that if the SR triggered by different sidelink destination would start multiple sr-ProhibitTimer (although with the same configured value) in the UE or they simply share the same sr-ProhibitTimer. If the sr-ProhibitTimer is shared, the SR triggered by one destination would make the timer running and the SR triggered by another destination would not be allowed to transmit. On the other hand, if the SR triggered by different sidelink destination would be associated to different SR_COUNTER can also be discussed. E.g., if multiple sr-ProhibitTimer are started, there may be multiple SR_COUNTER for each destination.
Observation 2: If the sr-ProhibitTimer is shared, the SR triggered by one destination would make the timer running and the SR triggered by another destination would not be allowed to transmit.

Proposal 2: RAN2 to clarify that, for multiple destinations, what does an SR configuration ID associated with the Sidelink CSI reporting for all unicast links of the UE means:

· multiple sr-ProhibitTimer with a same configured value, or
· a shared sr-ProhibitTimer.
Proposal 3: If a shared sr-ProhibitTimer is applied to all unicast links of a UE, adopt the Text Proposal in the appendix of deleting ‘each respective’ to the MAC CR.
Proposal 4: RAN2 to clarify that, for multiple destinations, UE applies different SR_COUNTER or a shared SR_COUNTER.
2.3 Ongoing RACH procedure stop due to a pending SR for SL-CSI reporting
In current 38.321 V16.0.0, for the SR, it is captured that:

	5.22.1.5
Scheduling Request

In addition to clause 5.4.4, the Scheduling Request (SR) is also used for requesting SL-SCH resources for new transmission when triggered by the Sidelink BSR (clause 5.22.1.6) or the SL-CSI reporting (clause 5.22.1.7). If configured, the MAC entity performs the SR procedure as specified in this clause unless otherwise specified in clause 5.4.4.

The SR configuration of the logical channel that triggered the Sidelink BSR (clause 5.22.1.6) (if such a configuration exists) is also considered as corresponding SR configuration for the triggered SR (clause 5.4.4). The priority of the triggered SR corresponds to the priority of the logical channel.

If the SL-CSI reporting procedure is enabled by RRC, the SL-CSI reporting is mapped to [zero or] one SR configuration for all PC5-RRC connections established by RRC. The SR configuration of the SL-CSI reporting triggered according to 5.22.1.7 is considered as corresponding SR configuration for the triggered SR (clause 5.4.4). The priority of the triggered SR corresponds to the priority of the SL-CSI reporting.


And in section 5.4.4, when the ongoing Random Access procedure due to a pending SR for BSR or BFR may be stopped is captured as follows:

	5.4.4
Scheduling Request
<text omitted…>

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.


However when the ongoing Random Access procedure due to a pending SR for SL-CSI reporting may be stopped is missed in the spec. No matter whether the SL-CSI reporting is mapped to zero or one SR configuration (which is under discussion for now), it may happens that the pending SR for SL-CSI reporting could lead to a start of Random Access procedure and thus it should be clarified the ongoing Random Access procedure may also be stopped in some occasions. Therefore we propose:
Proposal 5: The ongoing Random Access procedure due to a pending SR for SL-CSI reporting 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 SL-CSI reporting MAC CE.
2.4 Mixed blind and HARQ based (option1/2) retransimission
In RAN1 LS[3], it is said:

	RAN1 discussed whether to support mixing blind and feedback-based HARQ retransmissions of a TB in the sidleink HARQ operations. RAN1 agreed that this is an issue that RAN2 needs to make decision.


In current MAC running CR, for new transmission, if sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU, the HARQ feedback is enabled. For retransmission, there seems no restriction for the UE to perfrom blind HARQ retransmission[4]:

	5.22.1.3.1 Sidelink HARQ Entity
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 the most recent (re-)transmission of the MAC PDU according to clause 5.x.1.3.2:

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.


From RAN2’s point of view, whether the retransmission can be performed in a blind way can be simply up to UE implementation. For example, if the UE considers the latency of a service tend to be fail to meet the requirement, the UE can choose to perfrom blind retransmissions without the knowledge of ACK/NACK information received in PSFCH. Also, a Note could be captured in the specification to justify such UE behavior. Therefore,

Proposal 6: Whether to support mixing blind and feedback-based HARQ retransmissions of a TB in the sidleink HARQ operations is up to UE implementation.
Besides mixing blind and feedback-based HARQ retransmissions of a TB, similarly, whether it can be supported for mixing HARQ option 1 and 2 is also unclear. E.g. is it possible that the UE selects HARQ option 1 for several retransmissions but then switch to option 2 for the remaing retransmissions? The UE may first select option 1 for simplicity but later to switch to option 2 after continuous failure of retransmissions to get better knowledge of which peer UE encounters the failure of packet reception. But we could also simply rely on a single HARQ option for both the new transmission and retransmission. To give more flexibility, this can be also left to UE implementation.
Proposal 7: Whether to support mixing HARQ option 1 and option 2 retransmissions of a TB in the sidelink HARQ operations is up to UE implementation.
2.5 Latency issues for CSI reporting

In last RAN2#109bis meeting, the following agreements about CSI reporting MAC CE had been achieved[1]:

Agreements on MAC: 

4:
HARQ feedback on PSFCH is not support for (re-)transmission of a MAC PDU only carrying CSI reporting MAC CE. i.e. TX UE disables HARQ feedback for transmission of a MAC PDU only carrying CSI reporting MAC CE.

5:
If a SL CSI Reporting MAC CE is multiplexed with data from logical channels, whether to enable or disable HARQ feedback for transmission of the MAC PDU depends on logical channel configuration about enabling or disabling HARQ feedback.
Agreements on MAC: 

1: 
The PDB is determined for SL CSI report.

2:
UE in SL mode 2 may trigger resource reselection due to latency of CSI report, depending on UE implementation.

3:
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.
a. PDB

In last RAN1#100bis meeting, RAN1 had agreed on CSI reporting and sent LS to RAN2 as followings[5]:
	· The latency bound of SL CSI report is signaled from CSI triggering UE to CSI reporting UE via PC5-RRC.

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


And a new parameter of latency bound of SL CSI report is defined in[6]: 
	Parameter name in the spec
	Description
	Value range

	latencyBoundCsiReport-SL
	Indicate the latency bound of SL CSI report from the associated SL CSI triggering in terms of number of slots.
	3,4,.., 160


From the above, latency bound of SL CSI report is configured in terms of number of slots. That is to say the length of CSI reporting PDB window or timer is number of slots. Hence the start point of this PDB window has the following options:

Option 1: CSI reporting PDB window starts in the first symbol after the end of CSI trigger reception;

Option 2: CSI reporting PDB window starts in the first symbol of the next slot after the end of CSI trigger reception;

Option 1 is clear for PDB definition, when received trigger, PDB timer starts to be calculated. In option 2, PDB window is aligned exactly at the boundary of slot. The performance of these two options are similar. We slightly prefer option 2.

Proposal 8: CSI reporting PDB window or timer will start in the first symbol of the next slot after the end of CSI trigger reception.

b. Expiry handling when multiplexed with HARQ enabled data

When the latency bound associated to the triggered CSI report has been exceeded, the CSI reporting is useless and needs to be cancelled. RAN2 had agreed that 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.
However for the case that CSI report already multiplexed with HARQ feedback enabled data, when latency bound is exceeded, if CSI report is still waiting for HARQ retransmission, there will be the following alternatives on how to handle this CSI report:

Alt 1: Continue the MAC PDU retransmission which carries the expired CSI report till the HARQ process ends;

Alt 2: Give up the whole MAC PDU retransmission which carries the expired CSI report and delete the PDU;

Alt 3: Stop the whole MAC PDU retransmission which carries the expired CSI report, retransmit the part of data and delete the CSI report;

Alt 2 will cause increased packet error rate for UM data, extended ARQ retransmission latency for AM data and harm for the QoS of data multiplexed with the expired CSI report. Alt 3 can only delete the expired CSI report and retransmit the rest of data part. But the retransmission process will cause some standardize efforts.  Alt 1 is the simplest way and has little impacts on current specifications.

Hence we propose:

Proposal 9: UE will continue the MAC PDU retransmission which multiplexes a CSI report with HARQ feedback enabled data after the latency bound of the CSI report exceeds.
c. Ambiguity issue  

RAN1 had agreed that the specification does not allows UE to send multiple CSI triggers with overlapping CSI report windows in a given unicast session. In general, there is only one potential CSI report in each CSI report PDB window.
If proposal 8 is agreed, when an expired CSI report continue to be retransmitted, there will be a risk that this CSI report falls into the PDB window of the next CSI report. The illustration is as Figure 1.
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Figure 1 CSI report ambiguity case

In the above figure, the first CSI report is retransmitted successfully in the second PDB window of the next CSI trigger. And the second CSI report is also received successfully in the second PDB window. A RX UE needs to distinguish these two CSI reports respectively associated to each corresponding CSI trigger because CSI report will be useless or misleading when associated to wrong trigger/CSI-RS. 

In this release, complex solution is not needed due to lack of rest time. From RX UE perspective, it can be left to UE implementation. RX UE can judge the associated CSI trigger according to the first repetition of the corresponding CSI report transmission. If the first repetition of the corresponding CSI report transmission is located in the first PDB window, the CSI report is associated with the first CSI trigger. Otherwise the CSI report is associated with the second CSI trigger. In general, RX UE can associate received CSI report with the CSI trigger based on the location of the first repetition of the corresponding CSI report transmission, e.g. in which CSI triggered PDB window the first repetition of CSI report transmission locates, the CSI report is considered to be associated with that CSI trigger. 

Proposal 10: If proposal 9 is agreed, it is left to RX UE implementation on how to distinguish CSI reports in same CSI report window, e.g. associate received CSI report with the CSI trigger based on the location of the first repetition of the corresponding CSI report transmission.
For all the proposals above in section 2.1 to 2.5, an associated TP is in the Appendix, thus we propose:
Proposal 11: Adopt the Text Proposal in the appendix to the MAC CR.
3. Conclusion
In this contribution, we discussed further about some remaining MAC issues. And we have the following proposals: 
For SL-BSR triggered by retxBSR-Timer expiry:
Observation 1: The sentence about NR Uu BSR triggered by retxBSR-Timer expiry is just to handle the SR triggering and SR configuration in the case of BSR triggered by retxBSR-Timer expiry.
Proposal 1: RAN2 confirm that for BSR triggered by retxBSR-Timer expiry, only when deciding the corresponding SR configurations, the MAC entity considers that the logical channel that triggered the BSR is the highest priority logical channel that has data available for transmission at the time the BSR is triggered.
For SR triggered by CSI report MAC CE:
Observation 2: If the sr-ProhibitTimer is shared, the SR triggered by one destination would make the timer running and the SR triggered by another destination would not be allowed to transmit.
Proposal 2: RAN2 to clarify that, for multiple destinations, what does an SR configuration ID associated with the Sidelink CSI reporting for all unicast links of the UE means:
· multiple sr-ProhibitTimer with a same configured value, or

· a shared sr-ProhibitTimer.
Proposal 3: If a shared sr-ProhibitTimer is applied to all unicast links of a UE, adopt the Text Proposal in the appendix of deleting ‘each respective’ to the MAC CR.
Proposal 4: RAN2 to clarify that, for multiple destinations, UE applies different SR_COUNTER or a shared SR_COUNTER.
For ongoing RACH procedure stop:
Proposal 5: The ongoing Random Access procedure due to a pending SR for SL-CSI reporting 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 SL-CSI reporting MAC CE.
For mixed blind and HARQ based (option1/2) retransimission:
Proposal 6: Whether to support mixing blind and feedback-based HARQ retransmissions of a TB in the sidleink HARQ operations is up to UE implementation.
Proposal 7: Whether to support mixing HARQ option 1 and option 2 retransmissions of a TB in the sidelink HARQ operations is up to UE implementation.
For latency issues for CSI reporting:
Proposal 8: CSI reporting PDB window or timer will start in the first symbol of the next slot after the end of CSI trigger reception.
Proposal 9: UE will continue the MAC PDU retransmission which multiplexes a CSI report with HARQ feedback enabled data after the latency bound of the CSI report exceeds.
Proposal 10: If proposal 9 is agreed, it is left to RX UE implementation on how to distinguish CSI reports in same CSI report window, e.g. associate received CSI report with the CSI trigger based on the location of the first repetition of the corresponding CSI report transmission.
Proposal 11: Adopt the Text Proposal in the appendix to the MAC CR.
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5. Appendix- Text Proposal
START OF THE CHANGE

5
MAC procedures
5.4.4
Scheduling Request
<text omitted…>

The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BSR/SL-CSI reporting 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. The ongoing Random Access procedure due to a pending SR for SL-CSI reporting 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 SL-CSI reporting MAC CE.
Editor's Note: It is FFS how Random Access procedures started due to consistent LBT failures are cancelled.
NEXT CHANGE

5.22
SL-SCH Data transfer
· 5.22.1.3
Sidelink HARQ operation
·     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 [TBD1]. 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 the Sidelink HARQ Entity is [TBD2].

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 TB can be transmitted in a periodicity of the configured grant. Whether a sidelink grant is used for initial transmission or retransmission in the periodicity 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>
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 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 2:
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 3:
How UE determine Sidelink process ID in SCI is left to UE implementation for NR sidelink.

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

[NOTE:
Only if a group size is provided by upper layers and the group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource, the MAC entity can select positive-negative acknowledgement.]

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

6>
set the location information to the Zone_id determined as specified in TS 38.331 [5], if configured.
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.

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 the most recent (re-)transmission of the MAC PDU according to clause 5.x.1.3.2:

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.
Note x: Whether to support mixing blind and feedback-based HARQ retransmissions of a TB in the sidelink HARQ operations is up to UE implementation.

Note y: Whether to support mixing HARQ option 1 and option 2 retransmissions of a TB in the sidelink HARQ operations is up to UE implementation.
NEXT CHANGE
· 5.22.1.5
Scheduling Request

In addition to clause 5.4.4, the Scheduling Request (SR) is also used for requesting SL-SCH resources for new transmission when triggered by the Sidelink BSR (clause 5.22.1.6) or the SL-CSI reporting (clause 5.22.1.7). If configured, the MAC entity performs the SR procedure as specified in this clause unless otherwise specified in clause 5.4.4.

The SR configuration of the logical channel that triggered the Sidelink BSR (clause 5.22.1.6) (if such a configuration exists) is also considered as corresponding SR configuration for the triggered SR (clause 5.4.4). The priority of the triggered SR corresponds to the priority of the logical channel.

If the SL-CSI reporting procedure is enabled by RRC, the SL-CSI reporting is mapped to [zero or] one SR configuration for all PC5-RRC connections established by RRC. The SR configuration of the SL-CSI reporting triggered according to 5.22.1.7 is considered as corresponding SR configuration for the triggered SR (clause 5.4.4). The priority of the triggered SR corresponds to the priority of the SL-CSI reporting.

All pending SR(s) triggered according to the Sidelink BSR procedure (clause 5.22.1.6) prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Sidelink BSR MAC CE which contains buffer status up to (and including) the last event that triggered a Sidelink BSR (see clause 5.22.1.4) prior to the MAC PDU assembly.

All pending SR(s) triggered according to the Sidelink BSR procedure (clause 5.22.1.6) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the SL grant(s) can accommodate all pending data available for transmission in sidelink.

[The pending SR triggered according to the SL-CSI reporting shall be cancelled and sr-ProhibitTimer shall be stopped when the SL grant(s) can accommodate all SL-CSI reporting(s) that have been triggered but not cancelled.] All pending SR(s) triggered by either Sidelink BSR or Sidelink CSI report shall be cancelled, when RRC configures autonomous resource selection.

NEXT CHANGE

· 5.22.1.6
Buffer Status Reporting

The Sidelink Buffer Status reporting (SL-BSR) procedure is used to provide the serving gNB with information about SL data volume in the MAC entity.

RRC configures the following parameters to control the SL-BSR:

-
periodicBSR-Timer;

-
retxBSR-Timer;

-
sl-logicalChannelSR-DelayTimerApplied;

-
logicalChannelSR-DelayTimer;

-
sl-logicalChannelGroup.

Each logical channel which belongs to a Destination is allocated to an LCG as specified in TS 38.331 [5] or TS 36.331 [21]. The maximum number of LCGs is eight.

The MAC entity determines the amount of SL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4].

A SL-BSR shall be triggered if any of the following events occur:

1>
if the MAC entity has a SL-RNTI or SLCS-RNTI:
2>
SL data, for a logical channel of a Destination, becomes available to the MAC entity; and either

3>
this SL data belongs to a logical channel with higher priority than the priorities of the logical channels containing available SL data which belong to any LCG belonging to the same Destination; or

3>
none of the logical channels which belong to an LCG belonging to the same Destination contains any available SL data.

in which case the SL-BSR is referred below to as 'Regular SL-BSR';

2>
UL resources are allocated and number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of the SL-BSR MAC CE plus its subheader, in which case the SL-BSR is referred below to as 'Padding SL-BSR';

2>
retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains SL data, in which case the SL-BSR is referred below to as 'Regular SL-BSR';

2>
periodicBSR-Timer expires, in which case the SL-BSR is referred below to as 'Periodic SL-BSR'.

1>
else:
2>
An SL-RNTI is configured by RRC and SL data is available for transmission in the RLC entity or in the PDCP entity, in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR".
For Regular SL-BSR, the MAC entity shall:

1>
if the SL-BSR is triggered for a logical channel for which sl-logicalChannelSR-DelayTimerApplied with value true is configured by upper layers:

2>
start or restart the logicalChannelSR-DelayTimer.

1>
else:

2>
if running, stop the logicalChannelSR-DelayTimer.

For Regular and Periodic SL-BSR, the MAC entity shall:

1>
if sl-PrioritizationThres is configured and the value of the highest priority of the logical channels that belong to any LCG and contain SL data for any Destination is lower than sl-PrioritizationThres; and

1>
if either ul-PrioritizationThres is not configured or ul-PrioritizationThres is configured and the value of the highest priority of the logical channels that belong to any LCG and contain UL data is equal to or higher than ul-PrioritizationThres according to clause 5.4.5:

2>
prioritize the LCG(s) for the Destination(s).

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled according to clause 5.4.5 and the UL grant cannot accommodate a SL-BSR MAC CE containing buffer status only for all prioritized LCGs having data available for transmission plus the subheader of the SL-BSR according to clause 5.4.3.1.3, in case the SL-BSR is considered as not prioritized:

3>
report Truncated SL-BSR containing buffer status for as many prioritized LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration;

3>
prioritize the SL-BSR for logical channel prioritization specified in clause 5.4.3.1.
1>
else if the number of bits in the UL grant is expected to be equal to or larger than the size of a SL-BSR containing buffer status for all LCGs having data available for transmission plus the subheader of the SL-BSR according to clause 5.4.3.1.3:

2>
report SL-BSR containing buffer status for all LCGs having data available for transmission.

1>
else:

2>
report Truncated SL-BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
For Padding BSR:

1>
if the number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of a SL-BSR containing buffer status for all LCGs having data available for transmission plus its subheader:

2>
report SL-BSR containing buffer status for all LCGs having data available for transmission;

1>
else:

2>
report Truncated SL-BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.

For SL-BSR triggered by retxBSR-Timer expiry, only when deciding the corresponding SR configurations, the MAC entity considers that the logical channel that triggered the SL-BSR is the highest priority logical channel that has data available for transmission at the time the SL-BSR is triggered.

The MAC entity shall:

1>
if the sidelink Buffer Status reporting procedure determines that at least one SL-BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the SL-BSR MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1:

3>
instruct the Multiplexing and Assembly procedure in clause 5.4.3 to generate the SL-BSR MAC CE(s);

3>
start or restart periodicBSR-Timer except when all the generated SL-BSRs are Truncated SL-BSRs;

3>
start or restart retxBSR-Timer.

2>
if a Regular SL-BSR has been triggered and logicalChannelSR-DelayTimer is not running:

3>
if there is no UL-SCH resource available for a new transmission:

4>
trigger a Scheduling Request.

NOTE 1:
UL-SCH resources are considered available if the MAC entity has an active configuration for either type of configured uplink grants, or if the MAC entity has received a dynamic uplink grant, or if both of these conditions are met. If the MAC entity has determined at a given point in time that UL-SCH resources are available, this need not imply that UL-SCH resources are available for use at that point in time.

A MAC PDU shall contain at most one SL-BSR MAC CE, even when multiple events have triggered a SL-BSR. The Regular SL-BSR and the Periodic SL-BSR shall have precedence over the padding SL-BSR.

The MAC entity shall restart retxBSR-Timer upon reception of an SL grant for transmission of new data on any SL-SCH.

All triggered SL-BSRs may be cancelled when the SL grant(s) can accommodate all pending data available for transmission. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a SL-BSR MAC CE which contains buffer status up to (and including) the last event that triggered a SL-BSR prior to the MAC PDU assembly. All triggered SL-BSRs shall be cancelled, and retx-BSR-Timer and periodic-BSR-Timer shall be stopped, when RRC configures autonomous resource selection.
NOTE 2:
MAC PDU assembly can happen at any point in time between uplink grant reception and actual transmission of the corresponding MAC PDU. SL-BSR and SR can be triggered after the assembly of a MAC PDU which contains a SL-BSR MAC CE, but before the transmission of this MAC PDU. In addition, SL-BSR and SR can be triggered during MAC PDU assembly.
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>
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.

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.
2>
start the SL-CSIreport-Timer for the pair of the Source Layer-2 ID and the Destination Layer-2 ID in the first symbol after the end of the slot where the CSI trigger is received;

1>
if SL-CSIreport-Timer expires:

2>
cancel, if any, the triggered SL-CSI reporting;

2> cancel, if any, the triggered Scheduling Request for the SL-CSI reporting.
END OF THE CHANGE
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