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Introduction
There are still some missing part and FFS issues in MAC specification for 5G V2X with NR sidelink. In this document, we propose to discuss other V2X MAC issues which have been not discussed yet and FFS issues. In addition, we think that some parts of 38.321 can be changed to improve readability as proposed in this document.
Remaining MAC Issues
Issue 1: DRX impact
According to clause 5.7 of TS 38.321, 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, 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 38.321. 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.

For NR SL mode 1 and LTE SL mode 3, while served by NG-RAN, UE should monitor the PDCCH for the MAC entity's SL-RNTI and SLCS-RNTI. However, it has been not specified whether UE monitors the PDCCH for SL-RNTI and SLCS-RNTI, if DRX is configured. It seems clear that UE shall monitor the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI, if DRX is configured.
Proposal 1A: When in RRC_CONNECTED, if DRX is configured, the MAC entity may monitor the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI.

In 38.321, 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).

In our view, when both DRX and NR SL mode 1 are configured, NG-RAN will properly configure drx-onDurationTimer and drx-InactivityTimer e.g. considering SL traffic patterns to be reported and DL/UL traffic patterns.
Meanwhile, drx-RetransmissionTimerDL and drx-RetransmissionTimerUL are defined for DL/UL retransmissions and not used for SL. These timers are related to DL retransmission reception and UL retransmission grant reception as specified in 38.321 (see below). They start and stop in relation with drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
-
drx-RetransmissionTimerDL (per DL HARQ process except for the broadcast process): the maximum duration until a DL retransmission is received;

-
drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;

-
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-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.
We think that when both DRX and PUCCH reporting SL HARQ feedback are configured, drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL should be configured and operate similarly with drx-RetransmissionTimerDL and drx-RetransmissionTimerUL. When UE reports SL HARQ feedback to NG-RAN, UE is expected to receive SL retransmission grant. Thus, it is desirable to specify when UE will monitor the PDCCH based on timers similar to drx-RetransmissionTimerDL and drx-RetransmissionTimerUL. Accordingly, we propose to specify drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL in 38.321 for DRX.
Proposal 1B: When both DRX and PUCCH sending HARQ-ACK are configured, drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL with the following definitions can be configured and included in the Active Time:
-
drx-RetransmissionTimerSL (per Sidelink process): the maximum duration until a grant for SL retransmission is received;

-
drx-HARQ-RTT-TimerSL (per Sidelink process): the minimum duration before a SL retransmission grant is expected by the MAC entity.

In 38.321, when to start/stop drx-RetransmissionTimerDL/UL and drx-HARQ-RTT-TimerDL/UL is specified as follows:
	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 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-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 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;

3>
stop the drx-RetransmissionTimerDL 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;

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


We propose to specify when to start/stop drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL based on when to start/stop drx-RetransmissionTimerDL/UL and drx-HARQ-RTT-TimerDL/UL.

Proposal 1C: When to start/stop drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL are specified based on when to start/stop drx-RetransmissionTimerDL/UL and drx-HARQ-RTT-TimerDL/UL as follows:
1>
if a MAC PDU is received in a configured sidelink grant for the MAC entity’s SL-RNTI or SLCS-RNTI:

2>
start 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;

2>
stop the drx-RetransmissionTimerSL for the corresponding Sidelink process.

1>
if a drx-HARQ-RTT-TimerSL expires:

2>
start the drx-RetransmissionTimerSL for the corresponding Sidelink process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.

1>
if the MAC entity is in Active Time:

2>
if the PDCCH indicates a SL transmission:
3>
start 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;

3>
stop the drx-RetransmissionTimerSL for the corresponding Sidelink process.
If the above proposals are agreed, RAN2 can add drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL e.g. in DRX-Config or together with sl-PUCCH-Config.
DRX-Config ::=                      SEQUENCE {

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

    drx-HARQ-RTT-TimerUL                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 },
…
Proposal 1D: drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL are added to ASN.1 with the same values e.g. together with sl-PUCCH-Config or in DRX-Config.
Issue 2: SL BWP deactivation
According to 38.321, UE action upon SL BWP deactivation is missing. It seems reasonable for a UE to stop transmission and reception on the SL BWP, when the SL BWP is deactivated. 

Proposal 2: if the SL BWP is deactivated, the MAC entity shall:
2>
not transmit PSBCH on the BWP, if configured;

2>
not transmit PSCCH on the BWP;

2>
not transmit SL-SCH on the BWP;

2>
not receive PSFCH on the BWP, if configured.

2>
not receive PSBCH on the BWP, if configured;

2>
not receive PSCCH on the BWP;

2>
not receive SL-SCH on the BWP;

2>
not transmit PSFCH on the BWP, if configured.
Issue 3: SL specific MAC Reset
Accrording to 38.321 v16.0.0, when UE performs MAC reset, the MAC entity performs the following actions impacting NR sidelink mode 1:

1>
stop (if running) all timers;

1>
cancel, if any, triggered Scheduling Request procedure;

1>
cancel, if any, triggered Buffer Status Reporting procedure;

1>
cancel, if any, triggered Sidelink Buffer Status Reporting procedure;

In addition to the existing actions, we think that more actions relating to NR sidelink mode 1 should be added. 
First of all, the MAC entity currently sets the NDIs for all uplink HARQ processes to the value 0 in clause 5.12 of TS 38.321 as follows:

1>
set the NDIs for all uplink HARQ processes to the value 0;

For example, upon RRC re-establishment, UE resets MAC so that the MAC starts from NDI set to 0 to determine new TX granted by PDCCH. 
Like for all uplink HARQ processes, we propose to:
1>
set the NDIs for all HARQ process IDs to the value 0 to receive the PDCCH for the MAC entity’s SL-RNTI and SLCS-RNTI as specified in clause 5.22.1.1;
Proposal 3A: Upon MAC reset, the MAC entity sets the NDIs for all HARQ process IDs to the value 0 to receive the PDCCH for the MAC entity’s SL-RNTI and SLCS-RNTI as specified in clause 5.22.1.1.
In addition, UE currently cancels triggered SR and SL BSR procedures. Similarly, it seems reasonable to cancel triggered configured sidelink grant confirmation, if any.
1> 
cancel, if any, triggered configured sidelink grant confirmation;
Proposal 3B: Upon MAC reset, the MAC entity cancels triggered configured sidelink grant confirmation, if any.
According to 38.331 v16.0.0, UE resets MAC when one of the following cases occurs:
	· 5.2.2.3.3
Request for on demand system information

1>
if cell reselection occurs while waiting for the acknowledgment for SI request from lower layers:

2>
reset MAC;
· 5.3.3.7
T300 expiry

1>
if timer T300 expires:

2>
reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

· 5.3.3.8
Abortion of RRC connection establishment

1>
reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

· 5.3.5.8.3
T304 expiry (Reconfiguration with sync Failure)

1>
else if T304 expires when RRCReconfiguration is received via other RAT (HO to NR failure):

2>
reset MAC;

· 5.3.7
RRC connection re-establishment

Upon initiation of the procedure, the UE shall:

1>
reset MAC;

· 5.3.8
RRC connection release

1>
if the RRCRelease includes suspendConfig:

2>
reset MAC and release the default MAC Cell Group configuration, if any;

· 5.3.11
UE actions upon going to RRC_IDLE

The UE shall:

1>
reset MAC;

· 5.3.15.2
Reception of the RRCReject by the UE

1>
reset MAC and release the default MAC Cell Group configuration;
· 5.4.3.4
Successful completion of the mobility from NR

Upon successfully completing the handover, at the source side the UE shall:

1>
reset MAC;


As seen above, MAC reset has been specified for Uu RRC connection, not for PC5-RRC connection. Meanwhile, NR sidelink communication supports maintenance of one or more PC5-RRC connections. Thus, when a PC5-RRC connection is released, UE could partially reset MAC for the PC5-RRC connection as follows:
	If a PC5-RRC connection is released and SL specific partial MAC reset is requested by RRC, the MAC entity shall:

1>
flush the soft buffers for all Sidelink processes for all TB(s) associated to the PC5-RRC connection

1>
cancel, if any, triggered Scheduling Request procedure only associated to the PC5-RRC connection;

1>
cancel, if any, triggered Sidelink Buffer Status Reporting procedure only associated to the PC5-RRC connection;


Proposal 3C: RAN2 is requested to discuss whether SL specific partial MAC reset needs to be specified in 38.321 and 38.331.
Then, if RAN2 thinks that SL specific partial MAC reset needs to be specified in 38.321 and 38.331, we propose:
Proposal 3D: If needed, upon release of each PC5-RRC connection, UE RRC performs partial MAC reset.

Proposal 3F: If needed, upon MAC reset, the MAC entity flushes the soft buffers for all Sidelink processes for all TB(s) associated to the PC5-RRC connection.

Proposal 3G: If needed, upon MAC reset, the MAC entity cancels, if any, triggered Scheduling Request procedure only associated to the PC5-RRC connection (e.g. SR triggered by SL CSI Reporting).
Proposal 3H: If needed, upon MAC reset, the MAC entity cancels, if any, triggered Sidelink Buffer Status Reporting procedure only associated to the PC5-RRC connection.
Issue 4: Supplementary UL
In 38.321, the Supplementary UL (SUL) carrier can be configured as a complement to the normal UL (NUL) carrier. Switching between the NUL carrier and the SUL carrier means that the UL transmissions move from one carrier to the other carrier, which is done by:

-
an indication in DCI;

-
the Random Access procedure.

If the MAC entity receives a UL grant indicating an SUL switch while a Random Access procedure is ongoing, the MAC entity shall ignore the UL grant.
We think that if SUL switch occurs, UE may not simultaneously perform both SL transmission and SUL transmission. The SL transmission can correspond to not only PSCCH/PSSCH transmission but also other SL channel transmission such as PSFCH and PSBCH transmissions.

According to RAN1 agreement, if UE performs switching to a UL BWP of which numerology is different than that of SL BWP, UE deactivates SL BWP. Similarly, if SUL switch occurs and UE cannot simultaneously perform both SL transmission and SUL transmission, UE could simply deactivate the SL BWP, especially when UE moves to SUL for RACH transmission which is always prioritized over PSSCH transmissions. Apart from RACH, prioritization between SUL switch and SL BWP could be also considered based on prioritization rules.
Proposal 4A: When UE performs RACH on either SUL or NUL, if UE cannot simultaneously perform RACH and SL transmissions, UE deactivates SL BWP.
Proposal 4B: When UE receives DCI switching to SUL or NUL, if UE cannot simultaneously perform UL and SL transmissions and the SL transmission is deprioritized due to the existing NR SL prioritization rule, UE deactivates SL BWP.

Issue 5: Support of multiple resource pools
In the recent LS from RAN1, RAN1 informed RAN2 that a UE can be (pre-)configured with multiple resource pools in SL BWP on a carrier. The UE may perform the operations in multiple resource pools simultaneously, but can only transmit one PSCCH/PSSCH in one of them in a SL slot.
	•
Question 3: Whether an NR V2X mode 2 UE can select multiple resource pools on single carrier from RAN1 perspective?

-
Answer: An operation of the sensing, resource (re-)selection, and related procedures occurs in a single resource pool for transmission. A UE can be (pre-)configured with multiple resource pools in SL BWP on a carrier. The UE may perform the operations in multiple resource pools simultaneously, but can only transmit one PSCCH/PSSCH in one of them in a SL slot. On the other hand, a UE should be able to receive in multiple resource pools in SL BWP on a single carrier.


In addition, RAN2#109e agreed that the RRC layer of the UE configures all the (pre-)configured mode-2 transmission resource pool(s) to the lower layers.
As we know, R15 V2X sidelink communication supports multiple resource pools on multiple carriers. R15 UE performs TX carrier (re)selection procedure to reserve a configured sidelink grant in SL mode 4. We think that the same approach can be applied to NR sidelink communication.

Proposal 5A: When RRC configures multiple resource pools, NR MAC performs TX resource pool (re)selection procedure which is specified in 38.321.
Proposal 5B: NR TX resource pool (re)selection procedure is based on LTE TX carrier (re)selection procedure by replacing a carrier with a resource pool.
Proposal 5C: For NR TX resource pool (re)selection procedure, the parameters inherited from LTE TX carrier (re)selection procedure, i.e. threshCBR-FreqReselection and threshCBR-FreqKeeping are introduced to 38.321 and 38.331:
Issue 6: The number of Sidelink processes
In 36.321, 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.

Proposal 6A: In NR sidelink communication, the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity is 8 or 16. RAN2 is requested to select one value.
Proposal 6B: For transmissions of multiple MAC PDUs in NR sidelink communication, the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity is one of 2, 4 and 8. RAN2 is requested to select one value.
Issue 7: Prioritization (for readability)
In 5.4.2.2 of TS 38.321, the prioritization rule for UL transmission over SL transmission is specified as follows (in yellow part):
	1>
if the MAC PDU was obtained from the Msg3 buffer; or

1>
if the MAC PDU was obtained from the MSGA buffer; or

1>
if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer or the MSGA buffer:

2>
if there are neither transmission of NR sidelink communication nor transmission of V2X sidelink communication at the time of the transmission; or

2>
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and neither the transmission of NR sidelink communication is prioritized as described in clause 5.22.1.3.1 nor the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22]; or

2>
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured; or

2>
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with both the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1 and the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; or

2>
if there is a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and either none of the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22] or the MAC entity is able to perform this UL transmission simultaneously with the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; or

2>
if there is a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and if the transmission of NR sidelink communication is not prioritized as described in clause 5.22.1.3.1, or the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured, or there is a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1:

NOTE 1:
Among the UL transmissions where the MAC entity is able to perform the transmission of NR sidelink communication prioritized simultaneously, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.

NOTE 2:
Among the UL transmissions that the MAC entity is able to perform simultaneously with all transmissions of V2X sidelink communication prioritized, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.

NOTE 3:
Among the UL transmissions where the MAC entity is able to perform the transmission of NR sidelink communication prioritized simultaneously with all transmissions of V2X sidelink communication prioritized, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.

NOTE 4:
If there is a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is not able to perform this UL transmission simultaneously with the transmission of V2X sidelink communication, and prioritization-related information is not available prior to the time of the transmission due to processing time restriction, it is up to UE implementation whether this UL transmission is performed.
3>
instruct the physical layer to generate a transmission according to the stored uplink grant.


However, the above yellow part can be improved as prioritization of SL transmission over UL transmission is specified in 5.22.1.3 of TS 38.321: 
	The transmission of the MAC PDU is prioritized over uplink transmissions of the MAC entity or the other MAC entity if the following conditions are met:

1>
if the MAC entity is not able to perform this sidelink transmission simultaneously with all uplink transmissions at the time of the transmission, and

1>
if uplink transmission is neither prioritized as specified in clause 5.4.2.2 nor prioritized by upper layer according to TS [24.386] [xx]; and

1>
if the value of the highest priority of logical channel(s) and a MAC CE in the MAC PDU is lower than sl-PrioritizationThres if sl-PrioritizationThres is configured.


Accordingly, we propose to relocate the yellow part of 5.4.2.2 of TS 38.321.
Proposal 7: Prioritization of UL transmission over SL transmission in 5.4.2.2 of TS 38.321 is changed as follows:

	1>
if the MAC PDU was obtained from the Msg3 buffer; or

1>
if the MAC PDU was obtained from the MSGA buffer; or

1>
if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer or the MSGA buffer:

2>
if the transmsision of the MAC PDU is prioritized over sidelink transmission:
3>
instruct the physical layer to generate a transmission according to the stored uplink grant.

The transmission of the MAC PDU is prioritized over sidelink transmissions of the MAC entity or the other MAC entity if the following conditions are met:
2>
if there are neither transmission of NR sidelink communication nor transmission of V2X sidelink communication at the time of the transmission; and
2>
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and neither the transmission of NR sidelink communication is prioritized as described in clause 5.22.1.3.1 nor the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22]; and
2>
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured; and
2>
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with both the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1 and the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; and
2>
if there is a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and either none of the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22] or the MAC entity is able to perform this UL transmission simultaneously with the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; and
2>
if there is a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and if the transmission of NR sidelink communication is not prioritized as described in clause 5.22.1.3.1, or the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured, or there is a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1.
NOTE 1:
Among the UL transmissions where the MAC entity is able to perform the transmission of NR sidelink communication prioritized simultaneously, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.

NOTE 2:
Among the UL transmissions that the MAC entity is able to perform simultaneously with all transmissions of V2X sidelink communication prioritized, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.

NOTE 3:
Among the UL transmissions where the MAC entity is able to perform the transmission of NR sidelink communication prioritized simultaneously with all transmissions of V2X sidelink communication prioritized, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.

NOTE 4:
If there is a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is not able to perform this UL transmission simultaneously with the transmission of V2X sidelink communication, and prioritization-related information is not available prior to the time of the transmission due to processing time restriction, it is up to UE implementation whether this UL transmission is performed.


Issue 8: Configured sidelink grant for SL mode 2 (for readability)
In 36.321, configured sidelink grant is used only for SL mode 4. Meanwhile, the term, ‘configured sidelink grant’, becomes confusing in 38.321 because UL SPS was renamed as UL configured grant and then NR SL mode 1 was introduced with SL configured grant Type 1 and 2.
In 38.321, NR SL mode 2 has been specified based on LTE SL mode 4. In both NR and LTE, UE basically performs the following steps for sidelink resource reservation:
· Step 1: Check whether to trigger TX resource/carrier reselection

· Step 2: Randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer
· Step 3: Use the randomly selected resource to select a set of periodic resources spaced by the resource reservation interval
· Step 4: Use the selected sidelink grant to determine the set of PSCCH durations and the set of PSSCH durations

· Step 5: consider the selected sidelink grant to be a configured sidelink grant.
During CR review process in the past, some readers were misled by Step 5 in which a configured sidelink grant is created for a Sidelink process. For uplink, configured uplink grant only means CG Type 1 or 2. However, in clause 5.22.1.3 Sidelink HARQ entity, configured sidelink grant means not only CG Type 1 or 2 but also mode 2 grants and dynamic SL grants.

Rapporteur think that we could avoid such confusion by changing ‘configured sidelink grant’ in NR SL mode 2 to ‘selected sidelink grant’. So, we could remove the above Step 5 from NR SL mode 2.
Proposal 8A: For NR sidelink mode 2, the MAC entity creates ‘a selected sidelink grant’ for each Sidelink process, not ‘a configured sidelink grant’. Impacted clauses in 38.321 are revised according to this change with the following removal from 38.321:
3>
consider the selected sidelink grant to be a configured sidelink grant.

Proposal 8B: For NR sidelink mode 1, only SL CG Type 1 and 2 create ‘a configured sidelink grant’ while dynamic SL grant creates ‘a dynamic grant’.
Proposal 8C: For NR sidelink mode 1 and 2, a sidelink grant provides one PSCCH/PSSCH transmission opportunity.
Conclusion and recommendation
In conclusion, we propose the followings for 38.321:
Proposal 1A: When in RRC_CONNECTED, if DRX is configured, the MAC entity may monitor the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI.

Proposal 1B: When both DRX and PUCCH sending HARQ-ACK are configured, drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL with the following definitions can be configured and included in the Active Time:
-
drx-RetransmissionTimerSL (per Sidelink process): the maximum duration until a grant for SL retransmission is received;

-
drx-HARQ-RTT-TimerSL (per Sidelink process): the minimum duration before a SL retransmission grant is expected by the MAC entity.

Proposal 1C: When to start/stop drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL are specified based on when to start/stop drx-RetransmissionTimerDL/UL and drx-HARQ-RTT-TimerDL/UL as follows:
1>
if a MAC PDU is received in a configured sidelink grant for the MAC entity’s SL-RNTI or SLCS-RNTI:

2>
start 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;

2>
stop the drx-RetransmissionTimerSL for the corresponding Sidelink process.

1>
if a drx-HARQ-RTT-TimerSL expires:

2>
start the drx-RetransmissionTimerSL for the corresponding Sidelink process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.

1>
if the MAC entity is in Active Time:

2>
if the PDCCH indicates a SL transmission:
3>
start 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;

3>
stop the drx-RetransmissionTimerSL for the corresponding Sidelink process.
Proposal 1D: drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL are added to ASN.1 with the same values e.g. together with sl-PUCCH-Config or in DRX-Config.
Proposal 2: if the SL BWP is deactivated, the MAC entity shall:

2>
not transmit PSBCH on the BWP, if configured;

2>
not transmit PSCCH on the BWP;

2>
not transmit SL-SCH on the BWP;

2>
not receive PSFCH on the BWP, if configured.

2>
not receive PSBCH on the BWP, if configured;

2>
not receive PSCCH on the BWP;

2>
not receive SL-SCH on the BWP;

2>
not transmit PSFCH on the BWP, if configured.
Proposal 3A: Upon MAC reset, the MAC entity sets the NDIs for all HARQ process IDs to the value 0 to receive the PDCCH for the MAC entity’s SL-RNTI and SLCS-RNTI as specified in clause 5.22.1.1.

Proposal 3B: Upon MAC reset, the MAC entity cancels triggered configured sidelink grant confirmation, if any.
Proposal 3C: RAN2 is requested to discuss whether SL specific partial MAC reset needs to be specified in 38.321 and 38.331.
Then, if RAN2 thinks that SL specific partial MAC reset needs to be specified in 38.321 and 38.331, we propose:
Proposal 3D: If needed, upon release of each PC5-RRC connection, UE RRC performs partial MAC reset.

Proposal 3F: If needed, upon MAC reset, the MAC entity flushes the soft buffers for all Sidelink processes for all TB(s) associated to the PC5-RRC connection.

Proposal 3G: If needed, upon MAC reset, the MAC entity cancels, if any, triggered Scheduling Request procedure only associated to the PC5-RRC connection (e.g. SR triggered by SL CSI Reporting).
Proposal 3H: If needed, upon MAC reset, the MAC entity cancels, if any, triggered Sidelink Buffer Status Reporting procedure only associated to the PC5-RRC connection.
Proposal 4A: When UE performs RACH on either SUL or NUL, if UE cannot simultaneously perform RACH and SL transmissions, UE deactivates SL BWP.
Proposal 4B: When UE receives DCI switching to SUL or NUL, if UE cannot simultaneously perform UL and SL transmissions and the SL transmission is deprioritized due to the existing NR SL prioritization rule, UE deactivates SL BWP.

Proposal 5A: When RRC configures multiple resource pools, NR MAC performs TX resource pool (re)selection procedure which is specified in 38.321.

Proposal 5B: NR TX resource pool (re)selection procedure is based on LTE TX carrier (re)selection procedure by replacing a carrier with a resource pool.
Proposal 5C: For NR TX resource pool (re)selection procedure, the parameters inherited from LTE TX carrier (re)selection procedure, i.e. threshCBR-FreqReselection and threshCBR-FreqKeeping are introduced to 38.321 and 38.331:
Proposal 6A: In NR sidelink communication, the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity is 8 or 16. RAN2 is requested to select one value.

Proposal 6B: For transmissions of multiple MAC PDUs in NR sidelink communication, the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity is one of 2, 4 and 8. RAN2 is requested to select one value.
Proposal 7: Prioritization of UL transmission over SL transmission in 5.4.2.2 of TS 38.321 is changed as follows:

	1>
if the MAC PDU was obtained from the Msg3 buffer; or

1>
if the MAC PDU was obtained from the MSGA buffer; or

1>
if there is no measurement gap at the time of the transmission and, in case of retransmission, the retransmission does not collide with a transmission for a MAC PDU obtained from the Msg3 buffer or the MSGA buffer:

2>
if the transmsision of the MAC PDU is prioritized over sidelink transmission:

3>
instruct the physical layer to generate a transmission according to the stored uplink grant.

The transmission of the MAC PDU is prioritized over sidelink transmissions of the MAC entity or the other MAC entity if the following conditions are met:
2>
if there are neither transmission of NR sidelink communication nor transmission of V2X sidelink communication at the time of the transmission; and

2>
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and neither the transmission of NR sidelink communication is prioritized as described in clause 5.22.1.3.1 nor the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22]; and

2>
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured; and

2>
if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with both the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1 and the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; and

2>
if there is a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and either none of the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22] or the MAC entity is able to perform this UL transmission simultaneously with the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; and

2>
if there is a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and if the transmission of NR sidelink communication is not prioritized as described in clause 5.22.1.3.1, or the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured, or there is a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1.

NOTE 1:
Among the UL transmissions where the MAC entity is able to perform the transmission of NR sidelink communication prioritized simultaneously, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.

NOTE 2:
Among the UL transmissions that the MAC entity is able to perform simultaneously with all transmissions of V2X sidelink communication prioritized, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.

NOTE 3:
Among the UL transmissions where the MAC entity is able to perform the transmission of NR sidelink communication prioritized simultaneously with all transmissions of V2X sidelink communication prioritized, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.

NOTE 4:
If there is a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is not able to perform this UL transmission simultaneously with the transmission of V2X sidelink communication, and prioritization-related information is not available prior to the time of the transmission due to processing time restriction, it is up to UE implementation whether this UL transmission is performed.


Proposal 8A: For NR sidelink mode 2, the MAC entity creates ‘a selected sidelink grant’ for each Sidelink process, not ‘a configured sidelink grant’. Impacted clauses in 38.321 are revised according to this change with the following removal from 38.321:

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

Proposal 8B: For NR sidelink mode 1, only SL CG Type 1 and 2 create ‘a configured sidelink grant’ while dynamic SL grant creates ‘a dynamic grant’.
Proposal 8C: For NR sidelink mode 1 and 2, a sidelink grant provides one PSCCH/PSSCH transmission opportunity.
