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Introduction
This is the trigger of the following email discussion:

[Post109bis-e][957][V2X]: MAC issues (LG)


Scope: Discuss remaining MAC issues from R2-2003757 and FFS (including proposals that wasn’t discussed) from the meeting.

      Deadline:  Long

Companies are requested to provide their views on the issues listed in this document.

Left-overs from R2-2003522 in RAN2#109B-e

The leftover issues from R2-2003522 are listed below.

Issue A: Whether to support latency bound for transmission of SL-CSI reporting
Regarding Issue A, the following recommendations were agreed in RAN2#109B-e:

Recommendation A1: The PDB is determined for SL CSI report.


Recommendation A2: UE in SL mode 2 may trigger resource reselection due to latency of CSI report, depending on UE implementation.

Recommendation A4: 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, RAN2#109B-e discussed whether UE in SL mode 1 can trigger SR due to latency of SL CSI Report. However, it seems logical to conclude whether UE in SL mode 1 can trigger SR due to latency of SL data at first. Thus, RAN2 is requested to discuss whether UE in SL mode 1 can trigger SR due to latency of SL data before discussing latency of SL CSI Report.

Question Pre-A3:
Can a UE operating in Mode 1 triggers SR transmission if transmission of SL data over SCCH or STCH with the configured sidelink grant(s) cannot fulfil the latency bound associated to SL data?

Option PreA-1: Yes, UE in mode 1 can trigger SR due to latency of SL data.

Option PreA-2: No, UE in mode 1 cannot trigger SR due to latency of SL data.

Option PreA-3: It is left to UE implementation.
	Company
	Preferred Option
	Comment

	OPPO
	PreA-1 with comment
	In 2003522, we reached the following recommendation yet failed to be discussed online:

Recommendation F1: SR shall be triggered if there are UL-SCH resources available for a new transmission, and if the maxPUSCH-Duration configured for the sidelink logical channel that triggered the SL-BSR is smaller than the PUSCH transmission duration associated to the UL-SCH resources.
Recommendation F2: SR shall be triggered if there are UL-SCH resources available for a new transmission, and if the allowedSCS-List configured for the sidelink logical channel that triggered the SL-BSR does not include the subcarrier Spacing index associated to the UL-SCH resources.
We assume we can go for the two recommendation above w.r.t. to the question / option here, i.e., PreA-1.

	Ericsson
	A-2
	Unlike in mode 2, a UE can reselect a resource to fulfill the latency requirement by itself. In mode 1, by triggering SR, there is still no guarantee that the gNB will assign a new SL grant on time to fulfill the latency requirement. Thus, trigger a SR might only introduce signaling overhead without guarantee.  

	HW
	See comments
	Based on our understanding, this question discusses the issue F that failed to be discussed online in last meeting but was agreed to be included in this email discussion. 

Therefore, we share the same view as OPPO and prefer to go for the two recommendations F1 and F2 directly in order to avoid duplicated discussion here.  

Recommendation F1: SR shall be triggered if there are UL-SCH resources available for a new transmission, and if the maxPUSCH-Duration configured for the sidelink logical channel that triggered the SL-BSR is smaller than the PUSCH transmission duration associated to the UL-SCH resources.
Recommendation F2: SR shall be triggered if there are UL-SCH resources available for a new transmission, and if the allowedSCS-List configured for the sidelink logical channel that triggered the SL-BSR does not include the subcarrier Spacing index associated to the UL-SCH resources.

	ZTE
	PreA-1
	For each SL logical channel, different value of the maximum PUSCH duration can be configured. If the UL-SCH resources available for a new transmission do not meet the maximum PUSCH duration restriction  configured for the SL logical channel that triggered the SL BSR,  the SL SR will be triggered.


Question A3:
Can a UE operating in Mode 1 triggers SR transmission if transmission of a pending CSI report with the configured sidelink grant(s) cannot fulfil the latency bound associated to the CSI report?

Option A3-1: Yes, UE in mode 1 can trigger SR due to latency of CSI report.

Option A3-2: No, UE in mode 1 cannot trigger SR due to latency of CSI report.

Option A3-3: It is left to UE implementation.
	Company
	Preferred Option
	Comment

	OPPO
	A3-3
	Considering for mode-2, RAN2 has already agreed to leave the CSI-report triggered resource reselection to UE implementation, we believe for mode-1, there is no need for normative change for SR triggering due to CSI-report, i.e., it can be solved by a note of leaving it to UE implementation.

	Ericsson
	A3-2
	Same comment as in Q pre-A3.

	HW
	A3-1
	For CSI MAC CE, the proposal to trigger SR if the latency bound associated with the CSI report can not be fulfilled works since no BSR will be triggered by CSI MAC CE. But we think we should clearly specify how UE determines whether the latency requirement is met or not in the specification e.g., if the time gap between when CSI MAC CE is triggered and the transmission of the configured sidelink grant(s) is less than the latency bound, the UE considers the latency requirement is fulfilled. 

	ZTE
	A3-3
	Agree with OPPO, we can add a note to mention it can be leave as UE implementation.


Issue C: HARQ/Sidelink process for SL Configured Grants

Rapporteur provided following recommendations in R2-2003522 which, however, were not discussed in April:

Recommendation C1: RAN2 is requested to discuss whether configuredGrantTimer per Sidelink process needs to be specified for a SL configured grant controlled by gNB. If configuredGrantTimer per Sidelink process is agreed, RAN2 is requested to discuss details about configuredGrantTimer via email.
Recommendation C2: If configuredGrantTimer per Sidelink process is supported in C1, RAN2 is requested to discuss whether configuredGrantTimer per Sidelink process needs to be specified for a SL configured grant controlled by (ng-)eNB.
Meanwhile, RAN1 agreed the following assumption in April:

RAN1 assumes that, if there is a problem with collision of HARQ process numbers, the issue will be addressed by RAN2.

In this email discussion, rapporteur suggests to analyse what would happen to CG operation with or without configuredGrantTimer and determine whether to support CG operation with or without configuredGrantTimer, based on the analysis.

As discussed in R2-2003522, if a configuredGrantTimer is applied to SL CG, most proponents would assume that the usage of a configuredGrantTimer for SL can be similar to the usage of that in UL, i.e. for the UE to judge whether to flush the buffer of the Sidelink process for transmission of new TB e.g. when a retransmission grant is not received after PUCCH transmission, and whether a next CG transmission opportunities for the same process ID is permitted to carry out new transmission. 

2>
if, for the corresponding HARQ process, the configuredGrantTimer is not running and cg-RetransmissionTimer is not configured (i.e. new transmission):

3>
consider the NDI bit for the corresponding HARQ process to have been toggled;

Observation C1: If a configuredGrantTimer is used for each HARQ process ID, RAN2 assumes that the usage of a configuredGrantTimer for SL can be similar to the usage of that in UL, so that if configuredGrantTimer is not running, UE can perform new transmission in a CG resource for the corresponding HARQ Process ID.
Question C3:
Do you agree that in case that a configuredGrantTimer is used for each HARQ process ID, UE (re-)starts or stops configuredGrantTimer for SL CG as specified for UL CG, and if configuredGrantTimer is not running, UE can perform new transmission in a CG resource for the corresponding HARQ Process ID.
	Company
	Yes/No
	Comment

	OPPO
	yes
	

	Ericsson
	Yes
	OK to follow Uu principle. 

	HW
	Yes
	We think this timer is needed to prevent the UE from new transmissions using this HARQ process when the timer is running in order to avoid PDU overwrite issue. The usage of such a configuredGrantTimer for SL is similar to the usage of that in UL, i.e. for the UE to judge whether a transmission opportunities for new transmission included in configured SL grant type 1/2 is indeed permitted to carry out new transmission.

	ZTE
	Yes
	We can follow Uu principle.


In addition, cg-RetransmissionTimer has been specified in 38.321 for REL-16 NR-U. This timer is used to determine whether to autonomously perform HARQ retransmission on a CG resource. However, this timer seems restricted to UL transmissions on unlicensed carriers and may work only in NR-U CG operation.

Meanwhile, RAN1 made the following agreement:

Only one new TB can be transmitted in one period of the configured grant. 
Namely, if one CG resource in a periodicity is used for initial transmission of a TB, the remaining CG resources in the same periodicity can be only used for retransmission of the TB. Thus, cg-RetransmissionTimer could not be applied to SL CG.
Question C4:
Do you think that cg-RetransmissionTimer should be also used for SL CG in case that a configuredGrantTimer is used for SL CG?
	Company
	Yes/No
	Comment

	OPPO
	No
	This timer is introduced to deal a NR-U specific issue but it doesn’t exist for sidelink

	Ericsson
	No
	Agree with rapporteur’s observation that cg-RetransmissionTimer is not applicable for SL since only one new TB can be transmitted in one period of the configured grant.

	HW
	No
	We share the same view as the rapporteur. Retransmission is allowed in the same periodicity and if one CG resource in a periodicity is used for initial transmission of a TB, the remaining CG resources in the same periodicity can be only used for retransmission of the TB. And retransmission using the CG resources within the next periodicity associated with the same Sidelink process is not allowed. So cg-RetransmissionTimer could not be applied to SL CG.

	ZTE
	No
	Agree with rapporteur’s observation


Question C5:
Do you think that using configuredGrantTimer is essential for SL CG operation? (If yes, please explain the reason)
	Company
	Yes/No
	Comment

	OPPO
	Yes 
	Otherwise HARQ process will be interrupted before transmission is successful

	Ericsson
	No
	

	HW
	Yes
	There is no other mechanism to prevent the UE from new transmissions using this HARQ process in order to avoid PDU overwrite issue, as the current maximum transmission number only defines the allowed maximum transmission times but there is no restriction that new transmission using this HARQ process is not allowed if the transmission number of the buffered packed does not reach the maximum number. In addition, even though HARQ is supported, it can not always guarantee there is PSFCH resource between two adjacent transmission resource associated with the same HARQ process especially when PSFCH is not configured. Therefore, we support to reuse this timer for the UE to judge whether a transmission opportunities for new transmission included in configured SL grant type 1/2 is indeed permitted to carry out new transmission

	ZTE
	Yes
	Since the UE may request additional retransmission grant for a configured grant HARQ process,  but the gNB may not schedule additional retransmission grant in times or UE fails to receive it. To prevent such unexpected waiting, the configured grant timer can be introduced for the UE to clear the associated HARQ buffer. 


On the other hand, if a configuredGrantTimer is NOT applied to SL CG, it is not clear when UE flushes the buffer of the Sidelink processs for transmission of new TB e.g. when no retransmission grant has been received after PUCCH transmission according to the in-principle agreed CR in R2-2002523. For the configured grant Type 1 and 2, whether a sidelink grant is used for initial transmission or retransmission in the periodicity is up to UE implementation. Thus, UE may flush the buffer and perform new transmission. Or, UE may re-transmit the TB in the buffer instead of flushing the buffer. 

------------- In-principle agreed CR in R2-2002523 -----------
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>
deliver the sidelink grant, the selected MCS, and the associated HARQ information to the Sidelink HARQ Entity for this PSSCH duration.

…

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

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.
…

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>
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):
…

-------------------------- End of CR ---------------------------
According to RAN1 agreement, the TB stored in a Sidelink process that has been transmitted in CG resources of a periodicity cannot use the CG resources of the next periodicity. For example, if a TB has been transmitted at the first periodicity of a CG from a Sideink process associated to HARQ Process ID = 1, the TB cannot be retransmitted at the second peridocity of the CG from the Sidelink process. Thus, TX UE may replace old TB by new TB for the buffer of the Sidelink process associated to a HARQ Process ID before the next CG resource associated to the HARQ Process ID, or TX UE may maintain old TB for potential retransmission of the old TB, if provided, and ignore the next CG resource associated to the HARQ Process ID. For the latter case, if provided, UE would continue retransmissions of a TB across multiple CG periodicities until max retransmission of the TB reached.

Observation C2: According to RAN1 agreement, the TB stored in a Sidelink process that has been transmitted in CG resources of a periodicity cannot use the CG resources of the next periodicity in the Sidelink process.

Observation C3: If a configuredGrantTimer is not used for SL CG, TX UE may flush a TB for the buffer of the Sidelink process associated to a HARQ Process ID before the next CG resource associated to the HARQ Process ID, or maintain the TB for potential retransmission of the TB, if provided, and ignore the next CG resource associated to the HARQ Process ID, according to the in-principle agreed CR in R2-2002523 and RAN1 agreement.
Question C6:
What shall UE do with a TB stored in a Sidelink process when the next CG periodicity associated to the same HARQ process ID in case that a configuredGrantTimer is not used for SL CG?

Option C6-1: TX UE flushes a TB for the buffer of the Sidelink process associated to a HARQ Process ID before the next CG resource associated to the HARQ Process ID.
Option C6-2: TX UE maintains the TB for potential retransmission of the TB, if provided, and ignore the next CG resource associated to the HARQ Process ID.
Option C6-3: Other?
	Company
	Yes/No
	Comment

	OPPO
	C6-1
	If CG timer is not configured, it is straightforward to follow legacy Uu behaviour, i.e., the next CG periodicity of the same HARQ process ID should be used for new transmission. In other words, if one would like to implement C6-2, it can simply be implemented by configuring CG timer.

	Ericsson
	C6-1
	Comparing option C6-1 and C6-2, we prefer the former since it is better than not using the resource. 

	HW
	C6-3 specify that the UE should maintain the TB until the transmission of the TB is completed
	Firstly we share the same view with OPPO that C6-2 is a similar option as CG timer. Option 6-1 may cause packet loss as the packet may not be successfully received but the HARQ buffer is replaced. 
However, if no timer based mechanism is introduced, we can alternatively specify that the UE should maintain the TB until the transmission of the TB is completed which according to the current specification includes the following cases:

ACK has been received from RX UE

No NACK has been received for groupcast HARQ option 1

The maximum number of transmissions has been reached
Only when the TB is considered to be transmitted completely. Can the UE use this HARQ process for new data transmission 

	ZTE
	C6-1
	In case that a configuredGrantTimer is not used for SL CG, it is naturely to flush the buffer of the Sidelink process associated to a HARQ Process ID before the next CG resource associated to the HARQ Process ID.


Issue D: SL grant enabling/disabling HARQ feedback

Regarding Issue D, the following recommendations were agreed in RAN2#109B-e:
Recommendation D1: PUCCH resource cannot be configured without PSFCH resource

Recommendation D2: For mode 1, MAC select either LCHs with FB disabled or LCHs with FB enabled for a SL grant configured with both PSFCH and PUCCH in SL LCP.

Recommendation D5: For mode1, MAC select only LCHs with FB disabled for a SL grant configured with neither PSFCH nor PUCCH in SL LCP.

Recommendation D7: For mode1, if UE only has SL data on LCHs with FB enabled for a SL grant configured without PSFCH, the SL grant is skipped and so not used for transmission.

RAN2 agreed that MAC can select either LCHs with FB disabled or LCHs with FB enabled for a SL grant configured with both PSFCH and PUCCH in SL LCP. Thus, UE may transmit a MAC PDU with FB disabled but send PUCCH to request further retransmission resources. 

Meanwhile, RAN1 made the following agreement that needs to be confirmed by RAN2:

If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE reports NACK to request further resources for blind retransmission and ACK otherwise. 

Question Post-D2:
Can RAN2 confirm RAN1 agreement (i.e. If a TB has been transmitted with disabled SL HARQ feedback, the UE reports NACK to request further resources for blind retransmission and ACK otherwise.)?
	Company
	Yes/No
	Comment

	OPPO
	Yes
	It is OK to align with RAN1.

One left issue is how for UE to decide on the number of blind re-transmission, for which RAN2 may need to conclude as well, e.g., leave that to UE implementation, or rely on sl-MaxTxTransNumPSSCH-r16 (but note that congestion control parameter was not meant to be used for mode-1).

	Ericsson
	Yes
	

	HW
	Yes
	

	ZTE
	Yes
	


In addition, RAN2 decided to continue discussing the following recommendation: 

Recommendation D3: For mode1, MAC select either LCHs with FB disabled or LCHs with FB enabled for a SL grant configured with PSFCH but without PUCCH in SL LCP.

 
Continue the discussion. 

Question Pre-D3:
Can a SL grant be configured with PSFCH but without PUCCH for SL mode 1?

Note that a SL grant can be configured with PSFCH but without PUCCH for SL mode 2.
	Company
	Yes/No
	Comment

	OPPO
	Yes
	That is the only solution for inter-RAT scenario.
In LTE-Uu controlling NR-PC5 scenario, only type-1 CG is allowed, i.e., PUCCH is not motivated since DG-based re-transmission scheduling is not feasible.

In NR-Uu controlling LTE-PC5 scenario, since the DCI format 3_1 does not support indication of PUCCH resource, there is no method to indicate the PUCCH resource.
Therefore, RAN1 has already made the agreement as follows in RAN1#99 to allow such case:

Agreements:

For dynamic grant and CG:

If the gNB provides PUCCH resources for feedback, the UE reports SL HARQ FB to the gNB

If the gNB does not provides PUCCH resources for feedback, the UE does not report SL HARQ FB to the gNB

Agreements:

For case of DG and type 2 CG: one combination of “timing and resource for PUCCH” is used to indicate that PUCCH resource is not provided

For type 1 CG: no RRC configuration of PUCCH resources indicates that PUCCH resource is not provided



	Ericsson
	Yes
	

	HW
	Yes
	

	ZTE
	Yes
	


Question D3:
Can MAC select either LCHs with FB disabled or LCHs with FB enabled for a SL grant configured with PSFCH but without PUCCH in SL LCP (at least for SL mode 2)?

Option D3-1: Yes, MAC can select one of both types of logical channels

Option D3-2: No, MAC can only select LCHs with FB enabled.

Option D3-3: No, MAC can only select LCHs with FB disabled

Note that RAN2 agreed that for mode 1, MAC can select either LCHs with FB disabled or LCHs with FB enabled for a SL grant configured with both PSFCH and PUCCH in SL LCP.
	Company
	Preferred Option
	Comment

	OPPO
	D3-1
	For mode-2, it is obvious.
For mode-1, it is coupled with Post-D2 and Pre-D3 above, i.e., if we conclude the feasibility of both the two questions above, it is automatically confirmed for the D3 here.

	Ericsson
	D3-1
	In case of mode 1 configured grant, it is possible that the UE performs HARQ feedback based transmission for one TB in one period, while does not report ACK/NACK to gNB using PUCCH.  

	HW
	D3-1
	We support to define a unified solution for both mode 1 and mode 2, i.e., MAC select either LCHs with FB disabled or LCHs with FB enabled for a SL grant configured with PSFCH but without PUCCH in SL LCP. 

	ZTE
	D3-1
	Whether  MAC can select any types of logical channels shall only depends on whether PSFCH is configured. 


Question Post-D5:
Can recommendation D5 be applied to mode 2 (as well as mode 1)?
Agreed Recommendation D5: For mode1, MAC select only LCHs with FB disabled for a SL grant configured with neither PSFCH nor PUCCH in SL LCP.

	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	Yes 
	

	ZTE
	Yes
	


Question Post-D7:
Can recommendation D7 be applied to mode 2 (as well as mode 1)?
Agreed Recommendation D7: For mode1, if UE only has SL data on LCHs with FB enabled for a SL grant configured without PSFCH, the SL grant is skipped and so not used for transmission.

	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	Yes
	This applies to mode 2 as well. 

	ZTE
	Yes
	


Issue E: HARQ feedback for Groupcast

Regarding Issue E, the following recommendations were agreed in RAN2#109B-e:
Recommendation E1: Groupcast HARQ option 2 can be selected only when the following conditions are met:

-
The V2X layer passes the group size and the member ID to the AS layer; and

-
The group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource.

Recommendation E2: Which HARQ option is used for groupcast is up to the MAC layer of TX UE (even though the V2X layer passes the group size and the member ID to the AS layer.)

Recommendation E3: if the V2X layer dose not pass the group size and the member ID to the AS layer, UE selects Option 1 for HARQ feedback if LCH is HARQ FB enabled.

Recommendation E4: UE does not report the group size to NG-RAN.

Recommendation E5: a TX UE can use distance HARQ feedback only when the TX UE’s location is available (as agreed in RAN1).

Recommendation E6: When the TX UE’s location is not available, TX UE enables HARQ feedback without the distance-based operation.

In addition, whether we need additional condition for HARQ option1 is to be further discussed according to RAN2#109B-e discussion:
Recommendation E3: if the V2X layer dose not pass the group size and the member ID to the AS layer, UE selects Option 1 for HARQ feedback if LCH is HARQ FB enabled.

[Huawei]: Option1 is directly related distance based HARQ A/N so we need some condition to allow option1. [LG]: Option1 is just NACK based HARQ A/N and distance based HARQ A/N is not the conditional to allow option1. 

 
Agreed. Whether we need additional condition for HARQ option1 is to be further discussed. 

Question Post-E3:
Which additional condition is needed for HARQ option1, in addition to recommendation E3?
Recommendation E3: if the V2X layer dose not pass the group size and the member ID to the AS layer, UE selects Option 1 for HARQ feedback if LCH is HARQ FB enabled.

Option PostE3-1: The group size is greater than the number of candidate PSFCH resources associated with the selected PSSCH resource.

Option PostE3-2: Other?
	Company
	Preferred option
	Comment

	OPPO
	PostE3-1
	

	Ericsson
	E3-1
	

	HW
	Wait for RAN1 progress
	Whether to introduce additional condition for HARQ option 1 is under discussion in RAN1 as cited below. Therefore, we think we should keep this part open and wait for progress from RAN1. 

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


	ZTE
	E3-1
	


Moreover, RAN1 decided to continue discussing the following recommendation:
Recommendation E7: In distance-based HARQ A/N, when the RX UE’s location is not available, RX UE sends no HARQ feedback.

[Lenovo, CATT, Interdigital, Qualcomm]: HARQ feedback is important for reliability. [OPPO, Apple, Nokia, Ericsson]: If RX UE sends HARQ feedback in distance-based HARQ feedback, it means distance-based HARQ feedback does not work anyway. 

  
Continue the discussion.

Question E7:
What should RX UE do for HARQ feedback when TX UE enabled distance-based HARQ feedback by a SCI but RX UE’s location information is not available?
Option E7-1: RX UE sends no HARQ feedback.

Option E7-2: RX UE sends HARQ feedback according to the decoding status of the MAC PDU.

Option E7-3: Other?

	Company
	Yes/No
	Comment

	OPPO
	E7-1
	

	Ericsson
	Slightly prefer E7-1
	

	HW
	E7-1
	For option E7-2, unnecessary retransmission may happen due to the reception of NACK from a RX UE which is outside of the range. So we propose to send no HARQ feedback if the location information is not available for the RX UE.

	ZTE
	E7-3
	According to 23.287, communication reliability is best effort when RX UE is out of communication range, option E7-2 may generate many unnecessary retransmissions. And option E7-1 seems unreasonable for LCHs with HARQ enabled. Therefore, we prefer set a priority threshold to distinguish different reliability requirement and balance E7-1 and E7-2, i.e. RX UE sends HARQ feedback when priority of highest priority LCH within a TB is higher than threshold, otherwise sends no HARQ feedback.


Issues from summary of proposals in R2-2003757

5.4
UL-SCH data transfer

5.4.2
HARQ operation

Issue 1: UL/SL Prioritization

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	ZTE
	R2-2002565
	Proposal 20: add the case that 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 at the time of the uplink transmission, the transmissions of V2X sidelink communication is prioritized and the transmission of NR sidelink communication is not prioritized, and vice versa.

	OPPO
	R2-2002648
	Proposal 1
To remove the prioritization for NR-UL/LTE-SL in 38.321.

	LG
	R2-2003524
	Proposal 7: Prioritization of UL transmission over SL transmission in 5.4.2.2 of TS 38.321 is changed as follows:

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

…

	OPPO
	R2-2002648

(related to IIOT)
	Proposal 4
For MAC CE which priority is always higher than UL MAC SDU, its priority is always higher than SL TX regardless of priority of SL TX

Proposal 5
For MAC CE which priority is always lower than UL MAC SDU, prioritization against SL will follow LTE rule

Proposal 6
The eventually prioritization between UL MAC PDU and SL MAC PDU shall follow the MAC CE or LCH with highest priority within MAC PDU in UL and SL respectively


In the current MAC running CR, the inter-RAT prioritization has been addressed for

LTE-UL vs. NR-SL;

NR-UL vs. LTE-SL;

However, according to the latest SL reply from RAN4 in R2-2000042, RAN4 has ruled out the possibility of scenario-2 above,

Q2: For the second scenario agreed by RAN2 for LTE-UL/NR-SL and LTE-SL/NR-UL prioritization, (i.e., when UL TX and SL TX (in different carrier frequency) share TX chains and power budget), is it a valid scenario for prioritization from RAN1/4 perspective?

Answer to Q2: LTE UL / NR SL in different carriers is a valid scenario. The specific band combination feasibility can be confirmed if the coexistence evaluation results indicate feasibility.  It should be noted that RAN4 assume shared TX but power budget is independently operated.

LTE-SL/NR-UL is not valid under licensed band since LTE-SL is only allowed in ITS band in LTE V2X.
So, RAN2 is requested to discuss whether to remove the related specification on UL/SL prioritization of scenario-2.

Proposal 1A: RAN2 is requested to discuss whether to remove the related specification on prioritization between NR-UL and LTE SL.
Question 1A:
whether to remove the related specification on prioritization between NR-UL and LTE SL.
Option 1A-1: Maintain the related specification text (e.g. because lack of RAN4 support has happened even to other features.)

Option 1A-2: Remove the related specification text

Option 1A-3: Other?

	Company
	Preferred option
	Comment

	OPPO
	1A-2
	Not only because RAN4 does not support this, but also because the current RAN2 agreement rely on UL-threshold for NR-SL/NR-UL prioritization, but ignore UL-threshold for LTE-SL/NR-UL, so for the following text in the current CR
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

It is questionable whether UE should prioritize NR-UL since NR-UL is to be prioritized over NR-SL, or LTE-SL since LTE-SL is prioritized over NR-UL (which LTE-SL is prioritized).
Please note that there is no such issue for LTE-UL, i.e., 36.321.


	Ericsson
	1A-2
	Since RAN4 confirms that scenario does not exist, RAN2 can simply remove it. 

	HW
	1A-1
	

	ZTE
	1A-1
	Since LTE SL / NR UL in different carriers is a valid scenario, and the UE may be unable to perform LTE SL transmission simultaneously with the NR uplink communication transmission in different carriers. So the prioritization between NR-UL and LTE SL shall be considered.


In the clause 5.4.2.2 of 38.321, in order to decide whether to instruct the physical layer to generate a transmission according to the stored uplink grant, multiple cases have been considered. However, if ul-PrioritizationThres is not configured, or if the value of the highest priority of the logical channel(s) in the MAC PDU is not lower than ul-PrioritizationThres (if configured), the following cases have been missed as below: 

-
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 at the time of the uplink transmission, the transmissions of V2X sidelink communication is prioritized and the transmission of NR sidelink communication is not prioritized, and vice versa.

So, RAN2 is requested to discuss whether to add the case that 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 at the time of the uplink transmission, the transmissions of V2X sidelink communication is prioritized and the transmission of NR sidelink communication is not prioritized, and vice versa.

Proposal 1B: RAN2 is requested to discuss whether to add the following cases when there are both NR SL transmission and LTE SL transmission:

Case 1: LTE SL transmission is prioritized while NR SL transmission is not prioritized

Case 2: LTE SL transmission is not prioritized while NR SL transmission is prioritized
Question 1B:
Can we specify the following case and apply the existing prioritization rules to the case?

Case 1: LTE SL transmission is prioritized while NR SL transmission is not prioritized
	Company
	Yes/No
	Comment

	OPPO
	Yes
	For 38.321, there is no such issue, since it does not have to consider LTE-SL as discussed in Q-1A above, i.e., it just has to handle prioritization between NR-UL and NR-SL.

For 36.321, this case is missing, so good to be added. Then the next question is whether UL sould be allowed this case. If LTE-SL is prioritized, but NR-SL is not: 

- if LTE-UL and LTE-SL can be sent simultaneously, LTE-UL can be allowed in this case.

- if LTE-UL and LTE-SL cannot be sent simultaneously, LTE-UL cannot be allowed in this case.

	Ericsson
	No
	RAN1 has specified mechanism in PHY layer to handle the prioritization between LTE SL and NR SL already, don’t think we need similar mechanism in RAN2:

If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 
In case the priorities of LTE and NR SL transmissions are the same, then it is up to UE implementation as to which transmission is chosen (e.g., taking into account congestion, etc.) 

If packet priorities of both LTE and NR sidelink transmissions are not known to both RATs prior to time of transmission subject to processing time restriction, then it is up to UE implementation to manage Tx/Tx overlaps (e.g., LTE transmissions are always prioritized, etc.)
 

	HW
	Yes
	We support to specify this case as it is possible to happen. 

	ZTE
	Yes
	according to current text, above case is missing. So it is suggested to add this case. 


Question 1C:
Can we specify the following case and apply the existing prioritization rules to the case?

Case 2: LTE SL transmission is not prioritized while NR SL transmission is prioritized
	Company
	Yes/No
	Comment

	OPPO
	Yes
	For 38.321, there is no such issue, since it does not have to consider LTE-SL as discussed in Q-1A above, i.e., it just has to handle prioritization between NR-UL and NR-SL.

For 36.321, this case is missing, so good to be added. Then the next question is whether UL sould be allowed this case. If NR-SL is prioritized, but LTE-SL is not: 

- if LTE-UL and NR-SL can be sent simultaneously, LTE-UL can be allowed in this case.

- if LTE-UL and NR-SL cannot be sent simultaneously, LTE-UL cannot be allowed in this case.

	Ericsson
	No
	As commented in Q1B

	HW
	Yes
	We support to specify this case as it is possible to happen. 

	ZTE
	Yes
	according to current text, above case is missing. So it is suggested to add this case. 


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 1C: 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.


Question 1D:
Can we generally agree Proposal 1C (noting that detailed wording for CR implementation can be further discussed)?
	Company
	Yes/No
	Comment

	OPPO
	Yes with comment
	We agree with the general idea to put the condition into a separate definition paragraph, but the detailed text in the paragraph needs to follow the conclusion of Q-1A/B/C above.

	Ericsson
	Yes
	

	HW
	Yes
	We support the intention. 

	ZTE
	Yes
	Basically agree with such modification. Moreover,According to the text, for the priority of NR sidelink communication and the uplink, mutual reference of the related description between in the section 5.4.2.2 and 5.x.1.3.1 may bring logic confusion and seems difficult to understand how to compare the priority between the NR sidelink communication and the uplink. This shall be modified.


Finally, RAN2#109B-e made the following agreement for IIOT. 
MAC CE is not considered for grant prioritization in Rel-16. 

Thus, rapporteur proposes to not consider UL MAC CE for UL/SL prioritization in REL-16, except what has been already specified in 38.321 e.g. BSR and a MAC CE in MSG3.

Question 1E:
Do you agree that additional UL/SL prioritization related to UL MAC CE is not considered in REL-16, except what has been already specified in 38.321?
	Company
	Yes/No
	Comment

	OPPO
	No
	We still believe to follow LCP priority is very natural way

	Ericsson
	Yes
	Follow Uu principle.

	HW
	Yes
	Actually, we share some sympathy on this issue and it is a reasonable solution for some UL/SL prioritization scenario, since the priority of MAC CEs is always higher than that of UL MAC SDU, it shall be prioritized over SL TX.

	ZTE
	No
	


5.4.4
Scheduling Request

Issue 2: Missing case for SR prioritization

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	OPPO
	R2-2002623
	Add the case of overlapping with SL-SCH but supporting simultaneous transmission to prioritization check for SR in 38.321.


In the current speciation, for SR transmission, the specification covers the case of no-overlapping (with UL-SCH or SL-SCH), and with overlapping but UE not supporting simultaneous transmission. 

3>
if the PUCCH resource for the SR transmission occasion overlap with neither a UL-SCH resource nor a SL-SCH resource; 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.x.1.3.2 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.x.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.x.1.5 is higher than the priority of the MAC PDU determined as specified in clause 5.x.1.3.1 for the SL-SCH resource:

I.e., the case of with overlapping yet the UE supporting simultaneous transmission is not covered.

Proposal 2: Add the following condition of overlapping with SL-SCH but supporting simultaneous transmission to prioritization check for SR in clause 5.4.4 of TS 38.321:

3>
if the MAC entity is able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource; or

Question 2:
Do you agree to add the following condition in clause 5.4.4 of TS 38.321 for SR?

3>
if the MAC entity is able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource; or
	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	Yes
	We support to specify this case as it is possible to happen.

	ZTE
	Yes
	


5.7
Discontinuous Reception (DRX)

Issue 3: PDCCH monitoring activity for SL-RNTI and SLCS-RNTI

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	Huawei
	R2-2003555
	Proposal 7: PDCCH monitoring activity for SL-RNTI and SLCS-RNTI should be controlled by DRX.

Proposal 8: For the DRX operation, define two HARQ related timer, i.e. drx-HARQ-RTT-TimerSL and drxRetransmssionTimerSL for each SL HARQ process. The values of these two timers are configured by gNB for the UE configured with SL Mode 1.

Proposal 9: If the UE needs to send the SL HARQ feedback via the PUCCH to the gNB, the UE shall:

•
 Start the drx-HARQ-RTT-TimerSL for the corresponding SL HARQ process in the first symbol after the end of the PUCCH resources carrying the SL HARQ feedback;

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

Proposal 10: Upon the expiry of a drx-HARQ-RTT-TimerSL, and the data of the corresponding SL HARQ process has not been successfully transmitted via the sidelink, the UE shall:

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

	LG
	R2-2003524
	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.


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 3A: 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.

Question 3A:
Do you agree that 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?
	Company
	Yes/No
	Comment

	OPPO
	No
	We do not see a reason to consider DRX for R16 sidelink which is focusing on V2X scenario where power efficiency is not of concern.

	Ericsson
	No
	We see this as part of next release optimization. We don’t need to address this in this release. 

	HW
	Yes
	We think it is necessary to address DRX related issues in order to save the UE power. 

	ZTE
	No
	Considering the left time is limited, the DRX related issue is suggested be discussed in release-17.


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 3B: 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 drx-RetransmissionTimerSL is 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.

Question 3B:
Do you agree that drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL with the following definitions can be configured and drx-RetransmissionTimerSL is 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.
	Company
	Yes/No
	Comment

	OPPO
	No
	We do not see a reason to consider DRX for R16 sidelink which is focusing on V2X scenario where power efficiency is not of concern.

	Ericsson
	No
	We see this as part of next release optimization. We don’t need to address this in this release. 

	HW
	Yes
	Similar as the definition of drx-RetransmissionTimerUL and drx-HARQ-RTT-TimerUL

	ZTE
	No
	Considering the left time is limited, the DRX related issue is suggested be discussed in release17.


Question 3C:
Do you agree that drx-RetransmissionTimerSL is included in the Active Time?

	Company
	Yes/No
	Comment

	OPPO
	No
	We do not see a reason to consider DRX for R16 sidelink which is focusing on V2X scenario where power efficiency is not of concern.

	Ericsson
	No
	We see this as part of next release optimization. We don’t need to address this in this release. 

	HW
	Yes
	Similar as drx-RetransmissionTimerUL

	ZTE
	No
	Considering the left time is limited, the DRX related issue is suggested be discussed in release17.


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 3C: 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:

-------------- TP starts ---------------
1>
if a MAC PDU is transmitted 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.

-------------- TP ends ---------------
Question 3D:
Do you agree that when to start/stop drx-RetransmissionTimerSL and drx-HARQ-RTT-TimerSL are specified and the above procedural texts can be considered as baseline for CR (noting that detailed wording for CR implementation can be further discussed)?
	Company
	Yes/No
	Comment

	OPPO
	No
	We do not see a reason to consider DRX for R16 sidelink which is focusing on V2X scenario where power efficiency is not of concern.

	Ericsson
	No
	We see this as part of next release optimization. We don’t need to address this in this release. 

	HW
	Yes with comment
	Firstly we think when drx-HARQ-RTT-TimerSL expires, drx-RetransmissionTimerSL can not be directly started as in Uu. 

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.

Similar condition should be added here as well, e.g., when the MAC PDU is not successfully transmitted, but as we do not have a clear definition of successfully transmitted because there are many different cases of “not successfully transmitted”, including 

1.
NACK received on PSFCH

2.
PSSCH is not transmitted due to intra-UE prioritization

3.
PSFCH is not received due to intra-UE prioritization. 

so another alternative is to use sending NACK through PUCCH as an expression of “not successfully transmitted” if negative acknowledgement for the corresponding SL HARQ process is transmitted according to 5.22.1.3.2. Therefore, we have the following suggestion. 

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

2>
if negative acknowledgement for the corresponding SL HARQ process is transmitted according to 5.221.3.2:

3>
start the drx-RetransmissionTimerSL for the corresponding SL HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.
Secondly, we think the current discussion only considers the case when PUCCH is configured as the drx-HARQ-RTT-TimerSL is started in the first symbol after the end of the corresponding PUCCH transmission carrying the SL HARQ feedback. However, another case is when there is no PUCCH configured but the NW may schedule retransmission blindly and in this case how to guarantee the TX UE is able to wake up to receive the retransmission DCI?

	ZTE
	No
	Considering the left time is limited, the DRX related issue is suggested be discussed in release17.


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 3D: 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.

Question 3E:
Do you agree that 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. (noting that detailed ASN.1 coding can be further discussed and led by RRC rapporteur)?
	Company
	Yes/No
	Comment

	OPPO
	No
	We do not see a reason to consider DRX for R16 sidelink which is focusing on V2X scenario where power efficiency is not of concern.

	Ericsson
	No
	We see this as part of next release optimization. We don’t need to address this in this release. 

	HW
	Yes
	Detailed value can be further discussed but we think these two IEs should be put under DRX-Config to be aligned with Uu. 

In addition, another issue needs to be discussed is which BWP is used to determine the value of these timers. In Uu, the UL BWP and DL BWP are used respectively for the UL related timers and DL related timers.

	ZTE
	No
	Considering the left time is limited, the DRX related issue is suggested be discussed in release17.


5.12
MAC Reset

Issue 4: SL specific MAC reset 

	Company
	Tdoc
	Proposals

	LG
	R2-2003524
	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.


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, it is proposed 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 4A: 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.

Question 4A:
Do you agree that 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 in SL mode 1, as specified for UL HARQ?
	Company
	Yes/No
	Comment

	OPPO
	Yes with comment
	We tend to agree the intention based on the following assumption:

- Here the MAC re-set was the operation triggered by Uu as in the current spec;

- Here the HARQ process is for the SL TX HARQ processes;

	Ericsson
	Yes
	

	HW
	No
	There is no need to set the NDI for all SL HARQ processes to 0 as after the reestablishment of the PC5-RRC connection, the RX UE will know which transmission is the very first transmission and considers it to be a new transmission. We don’t see any issue if UE does not set the NDI of all SL HARQ process to 0 .

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.


	ZTE
	Yes
	


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 4B: Upon MAC reset, the MAC entity cancels triggered configured sidelink grant confirmation, if any.

Question 4B:
Do you agree that upon MAC reset, the MAC entity cancels triggered configured sidelink grant confirmation, if any?
	Company
	Yes/No
	Comment

	OPPO
	No
	As in LTE, SPS confirmation MAC CE was not cancelled in MAC re-set, it is mainly because this can be handled by network implementation, since CG configuration/activation is fully up to network control.

	Ericsson
	Yes
	We don’t see the issue of cancelling it. 

	HW
	No
	Not necessary as the TAT are considered as expired and in this case, according to the current specification, UE will 

3> clear any configured downlink assignments and configured uplink grants

	ZTE
	No
	


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 4C: 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, it is proposed:

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.

Question 4C:
Do you agree that SL specific partial MAC reset needs to be specified in 38.321 and 38.331?
	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	No
	It seems to be an optimization and if there is no MAC reset, no big issue is foreseen. 

	ZTE
	Yes
	


Question 4D:
(If Yes in 4C) Do you agree that upon release of each PC5-RRC connection, UE RRC performs SL specific partial MAC reset?
	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	No
	It seems to be an optimization and if there is no MAC reset, no big issue is foreseen. 

	ZTE
	Yes
	


Question 4E:
(If Yes in 4C) Do you agree that upon MAC reset, the MAC entity flushes the soft buffers for all Sidelink processes for all TB(s) associated to the PC5-RRC connection?
	Company
	Yes/No
	Comment

	OPPO
	Yes with comment
	We agree with the intention 
For RX buffer, it can be just handled as flushing operation;

For TX buffer, it has to be handled as well to avoid sending re-transmission after MAC re-set, i.e., NDI has to be toggled by TX-UE after MAC re-set.

	Ericsson
	Yes
	

	HW
	No
	It seems to be an optimization and if there is no MAC reset, no big issue is foreseen.

For the HARQ buffer, even if there is no MAC reset, after reaching the maximum retransmission time, HARQ buffer will be flushed.

	ZTE
	Yes
	


Question 4F:
(If Yes in 4C) Do you agree that 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)?
	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	No
	It seems to be an optimization and if there is no MAC reset, no big issue is foreseen. 

As the SR is one-shot transmission there is no problem if they are not cancelled. The requested UL grant can be used for transmission associated with other destinations.

	ZTE
	Yes
	


Question 4G:
(If Yes in 4C) Do you agree that upon MAC reset, the MAC entity cancels, if any, triggered Sidelink Buffer Status Reporting procedure only associated to the PC5-RRC connection?
	Company
	Yes/No
	Comment

	OPPO
	Yes with comment
	Different from Uu interface, SL BSR is for all the links but not limited to the ones that has been released/failed, so the impact due to the proposal has to be clarified, is the intention to remove the associated BS entries from BSR?

	Ericsson
	Yes
	

	HW
	No
	It seems to be an optimization and if there is no MAC reset, no big issue is foreseen. 

As the BSR is one-shot transmission there is no problem if they are not cancelled. The requested UL grant can be used for transmission associated with other destinations.

	ZTE
	Yes
	


5.13
Handling of unknown, unforeseen and erroneous protocol data

Issue 5: How to deal with the SL MAC PDU containing reserved LCID for unicast
The related proposals are also available below:

	Company
	Tdoc
	Proposals

	Huawei
	R2-2003555
	Proposal 2: When a MAC entity receives a MAC PDU on SL-SCH containing a Reserved LCID for unicast, the entity shall:

discard the received subPDU and any remaining subPDUs in the MAC PDU. 


As for broadcast and groupcast, the MAC entity shall discard only the received subPDU with the Reserved LCID value, and can continue processing the remaining subPDUs. 

	When a MAC entity receives a MAC PDU on SL-SCH containing a Reserved LCID value for broadcast or groupcast, or an LCID value which is not configured, the MAC entity shall:

1>
discard the received subPDU.


The key question is why this operation cannot be applied for also NR SL unicast? The reason is that if a Rel-16 UE receives a SL MAC PDU having a subPDU containing a reserved LCID value from the peer UE, for whatever reason (e.g. the later-release peer UE sends a MAC PDU with a reserved LCID value due to the lack of Release information in PC5-RRC capability now, unexpected errors, etc.), the Rel-16 UE cannot tell what the subheader format including this reserved LCID value actually is, and thus cannot correctly figure out the length of this subPDU, determine where the remaining subPDUs starts and thus continue processing the remaining subPDUs. 

Towards this issue, the simplest way is to follow Rel-15 NR Uu handling [9, 5.13], and requires the UE to discard the subPDU with reserved LCID value and all the remaining subPDUs. Alternatively, we could follow the groupcast/broadcast approach:

Proposal 5: RAN2 is requested to discuss which option is used when a MAC entity receives a MAC PDU on SL-SCH containing a Reserved LCID value for unicast:

Option 5.1: the UE shall discard the received subPDU and any remaining subPDUs in the MAC PDU.

Option 5.2: the UE shall discard the received subPDU.

Question 5:
Which option is preferred for unicast when a MAC entity receives a MAC PDU on SL-SCH containing a Reserved LCID value?

Option 5.1: the UE shall discard the received subPDU and any remaining subPDUs in the MAC PDU.

Option 5.2: the UE shall discard the received subPDU.
	Company
	Yes/No
	Comment

	OPPO
	5.1
	Obviously, due to the usage of MAC CE of fixed length, the old UE may fail to recognize the new MAC CE and thus cannot understand the length of the MAC CE and thus impossible to skip it.

	Ericsson
	5.1
	Agree with OPPO

	HW
	5.1
	Option5.2 is not able to realize as the UE can not figure out the length of this subPDU with a reserved LCID

	ZTE
	5.1
	Agree with OPPO


5.15
Bandwidth Part (BWP) operation

Issue 6: SL BWP deactivaion

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	Vivo
	R2-2003437
	Proposal 4: The UE behaviour when SL BWP is deactivated should be captured in the MAC specification.

	LG
	R2-2003524
	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.


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 6: 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.

Question 6:
Do you agree that if the SL BWP is deactivated, the MAC entity shall perform the following actions?

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.

	Company
	Yes/No
	Comment

	OPPO
	Yes with comments on the details
	Why there is “if configured” for PSBCH and do we need similar handling for SLSS as well?

	Ericsson
	Yes
	

	HW
	Yes
	Similar behaviour as in Uu. 

	ZTE
	No
	Since there is only one SL BWP, it is not clear when to deactivate the only one SL BWP.


5.16
SUL operation

Issue 7: SUL switch and SL transmissions

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	LG
	R2-2003524
	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.


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 7A: When UE performs RACH on either SUL or NUL, if UE cannot simultaneously perform RACH and SL transmissions, UE deactivates SL BWP.

Proposal 7B: 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.

Question 7A:
What shall UE do when UE performs RACH on either SUL or NUL, if UE cannot simultaneously perform RACH and SL transmissions?

Option 7A-1: UE always deactivates SL BWP (e.g. because RACH is always prioritized)

Option 7A-2: UE deactivates either SL BWP or UL BWP based on the existing prioritization rules
Option 7A-3: UE prioritize between UL transmission on SUL (including but not limited to RACH) and SL transmission ?
	Company
	Preferred option
	Comment

	OPPO
	7A-3
	Here if the UL transmission happens at SUL, we do not see difference compared to normal UL/SL prioritization so the rule of UL/SL prioritization can be reused.

	Ericsson
	7A-1
	RACH procedure is obviously more critical than SL transmission.

	HW
	/
	Wonder about the motivation, it seems the question is not aligned with the RAN1 agreement as according to RAN1 agreement, UE needs to deactivate the SL BWP in case the numerology is different. But in this proposal it seems to handle a one-shot transmission prioritization.

	ZTE
	7A-3
	Agree with OPPO, It seems a prioritization handling issue, why deactivating SL BWP?


Question 7B:
What shall UE do when UE receives DCI switching to SUL or NUL, if UE cannot simultaneously perform UL and SL transmissions?

Option 7B-1: UE always deactivates SL BWP (e.g. because DCI comes from the network)

Option 7B-2: UE deactivates SL BWP, if the SL transmission is deprioritized due to the existing NR SL prioritization rule, and prioritizes SL transmission otherwise.
Option 7B-3: UE prioritize between UL transmission on SUL (including but not limited to RACH) and SL transmission?
	Company
	Preferred option
	Comment

	OPPO
	7B-3
	Same answer as in Q-7B.

	Ericsson
	7B-1
	UE should follow the instruction from NW

	HW
	/
	Wonder about the motivation, it seems the question is not aligned with the RAN1 agreement as according to RAN1 agreement, UE needs to deactivate the SL BWP in case the numerology is different. But in this proposal it seems to handle a one-shot transmission prioritization.

	ZTE
	7B-3
	Same answer as in Q-7B.


5.22
SL-SCH Data transfer

5.22.1
SL-SCH Data transmission

5.22.1.1
SL Grant reception and SCI transmission

Issue 8: Selection of multiple resource pools
The related proposals are also available below:

	Company
	Tdoc
	Proposals

	ZTE
	R2-2002565
	Proposal 1
The exact number of selected mode 2 resource pool can be up to UE implementation. 

Proposal 2
It is suggested that UE should report its selected resource pool index towards gNB if it is a mode 2 connected UE.

Proposal 3
After RRC layer passing down multiple resource pools which are allowed referring to synchronization reference resource type, UE’s MAC layer should perform resource pool selection to select the resource pool for actual using.

Proposal 4
RAN2 should not consider zone based resource pool configuration and selection in NR V2X.

Proposal 5
Mode 2 UE should at least select two resource pools, one is with configured PSFCH resource and the other is without configured PSFCH resource.

Proposal 6
When UE reaches the CR_limit for particular traffic priority in one resource pool, it can switch to use the other selected resource pool(s) and perform resource reselection.

Proposal 7
Resource pool reselection and resource reselection should happen only for the case that assembled MAC PDU is HARQ feedback enabled but there is no configured PSFCH resource in sidelink grant.

Proposal 8
When UE perform resource pool reselection due to HARQ attribute mismatch, UE should intentionally reselect another resource pool which can avoid HARQ attribute mismatch between the MAC PDU attribute and grant HARQ feedback attribute.

	Apple
	R2-2002809
	Proposal 7
RAN2 specify TX pool selection rules in 38.321 for NR V2X for HARQ enable/disable case.

Proposal 8
Except for the HARQ enable/disable constraint, it is up to UE implementation for TX pool selection in MAC layer.

	MediaTek
	R2-2003026

	Proposal 9: If UE has data from LCH with HARQ feedback enabled, UE send them on a resource pool with PSFCH configured. If all the selected resource pools have no PSFCH, UE reselect a resource pool configured with PSFCH.

	LG
	R2-2003524
	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:

	Ericsson
	R2-2003110
	Proposal 4
RAN2 introduces Mode 2 pool selection restriction, at least, by the HARQ mode required for transmission.   a. For SL transmissions triggered by data that requires HARQ feedback, a resource pool with PSFCH resource is selected.  b. For SL transmissions triggered by data that does not require HARQ feedback, any resource pool can be selected.

	Vivo
	R2-2003437
	Observation 1: If a UE has a service which requires HARQ feedback attribute, the resource pools without PSFCH resources cannot meet corresponding QoS requirement.

Proposal 1: A UE will select resource pool(s) with PSFCH resources, if at least one of the SLRB is configured to enable HARQ feedback.

Proposal 2a: UE can switch/reselect to a resource pool with PSFCH resources if a new SLRB is configured to enable HARQ feedback, but there is no PSFCH resources in current selected pool.

Proposal 2b: For in-coverage UE, UE can request the network for dedicated transmission pool with PSFCH resources if at least one of the UE SLRB is configured to enable HARQ feedback, but there is no PSFCH resources in the pool configuration.

	Huawei
	R2-2003555
	Proposal 1: 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 20: If we would like to avoid restriction on the LCH selection in case PSFCH is not configured, some limitation on the resource configuration can be taken into consideration from the NW’s perspective, e.g., if sl-HARQ-FeedbackEnabled of at least one SL LCH for the UE is set to enabled, PSFCH configuration is mandatory present in at least one resource pool configuration. 


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. Thus, some companies think that we could introduce NR TX resource pool (re)selection procedure based on LTE TX carrier (re)selection procedure. 

In addition, some companies think that UE should at least select two resource pools for SL mode 2 to support both HARQ FB enabled and disabled transmissions: one is with configured PSFCH resource and the other is without configured PSFCH resource. However, someone could argue that 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.). Thus, 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). 

Thus, RAN2 is requested to discuss whether to introduce TX resource pool (re)selection procedure in 38.321.

Proposal 8: When RRC configures multiple resource pools, NR MAC performs TX resource pool (re)selection procedure.

Question 8:
Do you agree that when RRC configures multiple resource pools, NR MAC performs TX resource pool (re)selection procedure?
	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	Yes
	

	ZTE
	Yes
	


Proposal 8A: RAN2 is requested to discuss whether UE can expect that PSFCH configuration is always present in at least one resource pool configuration in case that sl-HARQ-FeedbackEnabled of at least one SL LCH for the UE is set to enabled.

Question 8A:
Do you agree that UE expects that PSFCH configuration is always present in at least one resource pool configuration in case that sl-HARQ-FeedbackEnabled of at least one SL LCH for the UE is set to enabled.?
	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	Yes
	 

	ZTE
	Yes
	


Proposal 8B: If P8 is agreed, RAN2 is requested to discuss how TX resource pool (re)selection procedure is specified in 38.321:

Option 8B.1: The procedure is specified based on LTE TX carrier (re)selection procedure (e.g. by replacing a carrier with a resource pool.)

Option 8B.2: The procedure is left to UE implementation.

Question 8B:
(If Yes in Q8) how can TX resource pool (re)selection procedure be specified in 38.321?

Option 8B-1: The procedure is specified based on LTE TX carrier (re)selection procedure (e.g. by replacing a carrier with a resource pool.)

Option 8B-2: The procedure is left to UE implementation.

Option 8B-3: Other?

	Company
	Preferred option
	Comment

	OPPO
	8B-2
	

	Ericsson
	8B-1
	Seems straight forward to modify the carrier selection for pool selection

	HW
	8B-2
	In Rel-14, there is carrier reselection and we just leave it to UE implementation. In Rel-15 we introduce text procedure to capture this behaviour, but it seems not better than the implementation mechanism. So we prefer option 8B-2

	ZTE
	8B-1
	


Proposal 8C: If P8B is agreed, RAN2 is requested to discuss whether measured CBR result is used to select TX resource pool, as in LTE.

Question 8C:
(If 8B-1 is chosen) Do you agree that measured CBR result is used to select TX resource pool, as in LTE?
	Company
	Yes/No
	Comment

	Ericsson
	Yes
	 It seems straightforward to select pool based on measured CBR

	ZTE
	Yes
	


Proposal 8D: If P8C is agreed, 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, as in LTE:

Question 8D:
(If 8B-1 is chosen) Do you agree that 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, as specified in LTE?
	Company
	Yes/No
	Comment

	Ericsson
	Yes
	

	ZTE
	Yes
	


Proposal 8E: If P8B is agreed, RAN2 is requested to discuss whether HARQ feedback is used to select TX resource pool.

Question 8E:
Do you agree that HARQ feedback is used to select TX resource pool?
	Company
	Yes/No
	Comment

	OPPO
	No
	

	Ericsson
	Yes
	It seems straightforward to select a pool with PSFCH configured when HARQ FB is enabled. 

	HW
	No
	As you can see, there are many factors that need to be considered including CBR, CR limit, MCS, HARQ feedback attribute etc,. It is too complicated and not possible to exhaust all different cases and have a clear condition which makes the spec so complex. So we support how to select the TX resource pool is all up to UE implementation. 

	ZTE
	Yes
	


Proposal 8F: If P8B is agreed, RAN2 is requested to discuss whether CR_limit is used to select TX resource pool.

Question 8F:
Do you agree that CR_limit is used to select TX resource pool?
	Company
	Yes/No
	Comment

	OPPO
	No
	

	Ericsson
	Yes
	

	HW
	No
	See comment above.

	ZTE
	Yes
	


Issue 9: Retransmission resources for SL mode 2
The related proposals are also available below:

	Company
	Tdoc
	Proposals

	Ericsson
	R2-2003110
	Proposal 5: RAN2 specifies the UE behavior in case of not enough resources for the required number of HARQ retransmissions considering the following alternatives:

Do not select resources for any HARQ retransmission

Select resources for as many HARQ retransmissions as possible

Proposal 6: The selected resource reservation interval is larger than the selection window duration, i.e., T2-T1.


In NR SL mode 2, after selecting resources for the initial transmission of a MAC PDU, UE will then select resources for required HARQ retransmissions as highlighted in yellow. However, one company thinks that it’s not clear what will happen if the available resources are not enough for the required number of HARQ retransmissions. For example, N times HARQ retransmission is selected for one MAC PDU, however the available resources can only support N-1 times HARQ retransmission. So, they think that the simplest way out is to not do any HARQ retransmission. Another alternative is to only perform those number of HARQ retransmissions that can be supported and forget about those left. 

	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 [xy] based on sensing or random selection, the MAC entity shall for each Sidelink process:

NOTE:
If the MAC entity has been configured by RRC to transmit using neither SL-RNTI nor 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.x.1.2;

NOTE:
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 cancels selecting to create 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>….

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:
….

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.


Meanwhile, Rapporteur wonder if the concerned case is typical. For example, it seems unusual if new packets arriving every 100ms are retransmitted beyond 100ms. Note that if such case infrequently happens, MAC could use transmission of a single MAC PDU to allow a new packet to be transmitted for a single process while allowing retransmissions to occur beyond 100ms over a booking process. 

Proposal 9: For transmissions of multiple MAC PDUs, ReTX resources of a MAC PDU are reserved neither right on nor after new TX resource of the next MAC PDU.
Question 9:
Do you agree that for transmissions of multiple MAC PDUs, ReTX resources of a MAC PDU are reserved neither right on nor after new TX resource of the next MAC PDU?
	Company
	Yes/No
	Comment

	OPPO
	No
	Not sure what is the proposal if re-transmission is anyway needed.

Anyway, as in LTE, RAN1/PHY layer would handle this by securing the 20% ratio of the candidate resources.

	Ericsson
	Yes
	The current procedure text allows UE to reserve a ReTX of a MAC PDU after the initial transmission of the next MAC PDU which might cause collision. E.g. if the initial transmission and retransmission of MAC PDU#1 occurs at 10ms and 20ms, while the initial transmission and retransmission of MAC PDU#2 occurs at 20ms and 30ms, in this case the retransmission of MAC PDU#1 collide with the initial transmission of MAC PDU#2.

	HW
	Should be discussed in RAN1
	Details about the resource booking process (i.e. the relationship between the selected resource reservation interval and the selection window duration) should be discussed in RAN1.

	ZTE
	No
	We do not see this is a NR particular issue. Same thing may already happened in LTE V2X, but there is no specific solution target on this issue which may due to it is not very serious. Thus, optimization solution may not be necessary to consider since time is limited.


Issue 10: Change the term ‘configured sidelink grant’ for SL mode 2 (for readability)

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	LG
	R2-2003524
	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.


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 10A: 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.

Question 10A:
Do you agree to change the term ‘a configured sidelink grant’ for NR SL mode 2 in order to avoid confusion with CG Type 1 and 2?

Note that if change is agreed, it should be applied only to NR SL. Rapporteur proposes to maintain the existing term in LTE SL mode 4, i.e. no change to 36.321.

	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	Yes
	

	ZTE
	Yes
	


Question 10B:
 (if Yes in Q10A) which term can replace ‘a configured sidelink grant’ for NR SL mode 2?

Option 10B-1: a selected sidelink grant

Option 10B-2: a reserved sidelink grant

Option 10B-3: an autonomous sidelink grant

Option 10B-4: Other?
	Company
	Preferred option
	Comment

	OPPO
	10B-2
	

	Ericsson
	10B-1
	

	HW
	10B-1
	

	ZTE
	10B-1
	


Proposal 10B: 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’.

Question 10C: (if Yes in Q10A)
Do you agree that only SL CG Type 1 and 2 is called ‘a configured sidelink grant’ while dynamic SL grant is called ‘a dynamic sidelink grant’ for NR SL mode 1?
	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	Yes
	

	ZTE
	Yes
	


Proposal 10C: For NR sidelink mode 1 and 2, a sidelink grant provides one PSCCH/PSSCH transmission opportunity.

Question 10D: Do you agree that in 38.321 a sidelink grant provides one PSCCH/PSSCH transmission opportunity for both SL mode 1 and 2 (e.g. one PDCCH addressed to SL-RNTI may provide one or more sidelink grants for new TX and ReTX(s) of a TB)?
	Company
	Yes/No
	Comment

	OPPO
	
	This proposal is a bit confusing since a SL grant can contain multiple transmissions (i.e., including HARQ re-transmission).

	Ericsson
	
	Same understanding as OPPO

	HW
	Yes
	

	ZTE
	Yes
	


5.22.1.3
Sidelink HARQ operation

Issue 11: The number of Sidelink processes

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	LG
	R2-2003524
	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.


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 which limits the number of selected resources reserved by a single UE.

Proposal 11A: 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.

Question 11A: Which option do you prefer for the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity in NR sidelink communication?

Option 11A-1: 8

Option 11A-2: 16

Option 11A-3: Other?
	Company
	Preferred option
	Comment

	OPPO
	16
	

	HW
	11A-1
	Same as in LTE V2X. 

	ZTE
	16
	


Proposal 11B: 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.

Question 11B: Which option do you prefer for the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity for transmissions of multiple MAC PDUs in NR sidelink communication?

Option 11B-1: 2

Option 11B-2: 4

Option 11B-3: 8
Option 11B-4: Other?
	Company
	Preferred option
	Comment

	OPPO
	4
	

	HW
	11B-1 with comments
	Same as in LTE V2X. But we need to clarify that in NR V2X, for transmissions of multiple MAC PDUs, the maximum number of resource reservation process associated with the Sidelink HARQ Entity is 2, for the following reasons:

In LTE V2X, SL HARQ feedback is not supported. So, for transmissions of multiple MAC PDUs, one resource reservation process associates with only one Sidelink process, and the maximum number of resource reservation process associated with each Sidelink HARQ Entity is 2. For transmissions of multiple MAC PDUs, the maximum number of resource reservation process associated with each Sidelink HARQ Entity is reflected by "the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity".

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. So, in NR V2X, for transmissions of multiple MAC PDUs, the maximum number of resource reservation process associated with each Sidelink HARQ Entity cannot be reflected by "the maximum number of transmitting Sidelink processes associated with each Sidelink HARQ Entity".



	ZTE
	4
	Since RAN1 allow resource pre-emption, thus, we should enlarge the number of sidelink process for SPS service.


5.22.1.4
Multiplexing and assembly

Issue 12: Whether the Sidelink CSI reporting MAC CE can be transmitted on a configured sidelink grant type 1
The related proposals are also available below:

	Company
	Tdoc
	Proposals

	ZTE
	R2-2002565
	Proposal 17: Whether the Sidelink CSI reporting MAC CE can be transmitted on a configured sidelink grant type 1 shall be clarified.

Proposal 18: Whether a configured grant Type 1 can be used for SL CSI report MAC CE transmission shall be configured.


According to current specification, only logical channel(s) can be mapped to a configured sidelink grant type 1. It is not clear whether MAC CE can be mapped to a configured sidelink grant type 1.

Proposal 12: RAN2 is requested to select one of the following options:

Option 12.1: Whether MAC CE can be mapped to CG Type 1 is explicitly configured by NG-RAN.

Option 12.2: Any MAC CE is allowed to be mapped to CG Type 1 without any explicit configuration

Option 12.3: MAC CEs are not allowed to be mapped to CG Type 1 (e.g. because UE can send scheduling request for SL grant carrying a MAC CE).
Question 12: How can a MAC CE be mapped to CG Type 1?

Option 12-1: Whether MAC CE can be mapped to CG Type 1 is explicitly configured by NG-RAN.

Option 12-2: Any MAC CE is allowed to be mapped to CG Type 1 without any explicit configuration

Option 12-3: MAC CEs are not allowed to be mapped to CG Type 1 (e.g. because UE can send scheduling request for SL grant carrying a MAC CE).

Option 12-4: Other?
	Company
	Preferred option
	Comment

	OPPO
	12-2
	We have not foresee the necessity to introduce LCP restriction for MAC CE.

	Ericsson
	12-2
	

	HW
	12-2
	We don’t need to specify anything as in Uu, MAC CE is allowed to use configured grant type 1, and there is no impact on the spec. 

	ZTE
	12-1
	CG type 1 is usually configured to some URLLC traffics with specific destination IDs. If all CG type 1 are allowed to be used for MAC CE, then due to LCP restriction, those data for specific destination IDs may not have chance to be transmitted since MAC CE always has highest priority.


Issue 13: Mapping between LCH and configured grants
The related proposals are also available below:

	Company
	Tdoc
	Proposals

	OPPO
	R2-2002648
	To introduce mapping restriction between LCHs and configured grants in LCH configuration

	CATT
	R2-2002831
	Proposal 1: For SL LCH, if sidelink configured grant can be used, the allowed sidelink configured grant index list should be configured as one LCP mapping restriction.

	Huawei
	R2-2003555
	Proposal 21: As in Rel-16 IIOT, the mapping between SL LCHs and CG configuration is supported. Each SL LCH can be mapped to zero, one or multiple CG configuration(s), and buffered data cannot be transmitted via the configured SL grant not mapped to this SL LCH. 




In Rel-16 IIOT, with the introduction of multiple configured grants, the allowed configured grant index has been agreed to be introduced as one LCP mapping restriction, the related part of 38.321 v16.0.0 is listed below:
	5.4.3.1
Logical Channel Prioritization

…
RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:

-
allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;

-
maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;

-
configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;

-
allowedServingCells which sets the allowed cell(s) for transmission;

-
allowedCG-List which sets the allowed configured grant(s) for transmission;
-
allowedPHY-PriorityIndex which sets the allowed PHY priority index(es) of a dynamic grant for transmission.


For NR sidelink, according to the agreements made on the previous RAN2 meetings, only the configured grant Type 1 is clearly agreed as the SL LCP mapping restriction for Sidelink LCH. Besides the configured grant type 1, some companies proposed to discuss whether there are other SL LCP mapping restrictions as in IIOT, e.g. in order to satisfy the different QoS of different SLRBs.

For example, as shown in below figure, LCH1 is not restricted by type1 configured grant, meaning it can be mapped to both type1 and type2 configured grant. In order to have better match between service and radio resource, LCH1 can only be mapped to CG1-1, CG2-1 and CG2-3 i.e. it is restricted by CG1-2 and CG-2. LCH3 is restricted by type1 CG, hence it can only be mapped to type2 configured grant. In this example it can be only mapped to CG2-3.
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Figure: restriction for multiple configured grants (in R2-2002648)
In addition, since sidelink logical channels are associated to a pair of source L2 ID and destination L2 ID, it would be possible to map only logical channels belonging to either the same unicast link or the same destination into a particular configured grant. Such mapping would allow the network to easily support half-duplex sidelink operation among different UEs.
Proposal 13: RAN2 is request to discuss whether to introduce mapping restriction between LCHs and configured grants in LCH configuration
Question 13A: Do you agree that mapping restriction between LCHs and SL configured grants in LCH configuration can be supported as specified for IIOT?
	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	Yes
	In order to transmit multiple UL traffic simultaneously while maintaining their reliability and latency requirements respectively, mapping between UL LCHs and UL CGs was introduced in UL LCP procedure for R16 IIOT. And we can just reuse this mechanism to NR SL to match traffic requirements with SL CGs properly. 

	ZTE
	Yes
	


Question 13B: (If yes in Q13A) How can a MAC CE be mapped to CG Type 2?

Option 12-1: Whether MAC CE can be mapped to CG Type 2 is explicitly configured by NG-RAN.

Option 12-2: Any MAC CE is allowed to be mapped to CG Type 2 without any explicit configuration

Option 12-3: MAC CEs are not allowed to be mapped to CG Type 2 (e.g. because UE can send scheduling request for SL grant carrying a MAC CE).

Option 12-4: Other?
	Company
	Preferred option
	Comment

	OPPO
	12-2
	No restriction is necessary for MAC CE

	Ericsson
	12-2
	

	HW
	13-2
	We don’t need to specify anything as in Uu, MAC CE is allowed to use configured grant type 2, and there is no impact on the spec. 

	ZTE
	12-2
	


5.22.1.7
CSI Reporting

Issue 14:
Triggering SR based on whether SL resources can accommodate the Sidelink CSI Reporting MAC CE
The related proposals are also available below:

	Company
	Tdoc
	Proposals

	Samsung
	R2-2002558
	Proposal 1: If the MAC entity has SL resources allocated for new transmission and SL resources can accommodate the Sidelink CSI Reporting MAC CE plus its suheader as a result of logical channel prioritization and SL transmission in the SL resources is not dropped due to prioritisation between SL and UL:

-
instruct the Multiplexing and Assembly procedure to generate a Sidelink CSI Reporting MAC CE as defined in clause 6.1.3.35; cancel the triggered SL-CSI reporting.

	Huawei
	R2-2003555
	Proposal 6: if the MAC entity has SL resources allocated for new transmission and the SL resources can accommodate the SL CSI reporting MAC CE and its subheader as a result of logical channel prioritization, the UE instruct the Multiplexing and Assembly procedure to generate a Sidelink CSI Reporting MAC CE as defined in clause 6.1.3.z; otherwise, the UE triggers the scheduling request.


In the last meeting, RAN2 has agreed that for mode1 if there is no configured SL-resource, a SL CSI reporting MAC CE may trigger SR. This agreement is captured in the MAC running CR [2] as below:

	5.x.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.z;

3>
cancel the triggered SL-CSI reporting.

2>
else if the MAC entity has a SL-RNTI or SLCS-RNTI:

3>
trigger a Scheduling Request.


The current agreement has missed one case considering that the triggered SL CSI reporting is specific to a destination. Let’s assume that the UE triggered an SL CSI reporting for destination A while it has been allocated an SL grant for new transmission. However, during the LCP procedure, this SL grant is allocated to transmit the SCCH for destination B. In this case, the UE has no SL grant to transmit the SL CSI reporting for destination A, and cannot trigger the SR either.

If the MAC entity has SL resources allocated for new transmission, this does not mean that during the LCP procedure the destination selected for transmission in allocated SL resources will be same as the destination for which SL-CSI report is triggered. Even if the destination selected for transmission in allocated SL resources for new transmission is same as the destination of triggered SL-CSI report, SL CSI Reporting MAC CE may not be multiplexed in the MAC PDU as the priority of SL CSI Reporting MAC CE is not the highest during the LCP procedure. So, with the current text, it may happen that the UE has triggered the SL CSI reporting, and has SL grant which cannot accommodate the SL CSI reporting, the UE is not allowed to trigger the SR. To avoid this issue, it is proposed that:

Proposal 14: If the MAC entity has SL resources allocated for new transmission and the SL resources can accommodate the SL CSI reporting MAC CE and its subheader as a result of logical channel prioritization, the UE instruct the Multiplexing and Assembly procedure to generate a Sidelink CSI Reporting MAC CE as defined in clause 6.1.3.z; otherwise, the UE triggers the scheduling request.

Question 14: Do you agree the following change in 38.321 for SL CSI reporting?

2>
if the MAC entity has SL resources allocated for new transmission and the SL resources can accommodate the SL CSI reporting MAC CE and its subheader as a result of logical channel prioritization:

3>
instruct the Multiplexing and Assembly procedure to generate a Sidelink CSI Reporting MAC CE as defined in clause 6.1.3.z;

	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	Yes
	As mentioned in our contribution, even if there is SL grant for new transmission, it does not mean that during the LCP procedure the destination selected for transmission in allocated SL resources will be same as the destination for which SL-CSI report is triggered. Even if the destination selected for transmission in allocated SL resources for new transmission is same as the destination of triggered SL-CSI report, SL CSI Reporting MAC CE may not be multiplexed in the MAC PDU as the priority of SL CSI Reporting MAC CE is not the highest during the LCP procedure.

	ZTE
	Yes
	


Issue 15: SR configuration for SL CSI Reporting

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	Huawei
	R2-2003555
	Proposal 3: The UE initiates the Sidelink UE Information procedure to request the SR configuration used for Sidelink CSI reporting.

Proposal 4: The UE indicates the latency bound of the Sidelink CSI reporting to the gNB, when it requests the corresponding SR configuration(s) in SidelinkUEInformation.

	Interdigital
	R2-2003240
	Proposal 2: 
A UE can be configured with multiple SR configurations for CSI report and the UE selects the SR configuration associated to the latency bound of the triggered CSI report.


In last e-meeting, RAN2 has agreed that the gNB may configure an SR configuration ID associated with the Sidelink CSI reporting. Then a subsequent issue is how the gNB knows whether the UE needs the SR configurations used to send SR to request the SL grants for Sidelink CSI reporting. One company thinks that a straightforward way is that the UE explicitly request such SR configuration(s) associated with Sidelink CSI reporting via the SidelinkUEInformation. In more detail, the following agreements are reached in RAN1#99 meeting, and the CSI-RS configuration via PC5-RRC message has been captured in [7].

	Agreements:

  Sidelink CSI-RS configuration for CSI reporting for unicast is given by PC5-RRC configuration from the UE transmitting the sidelink CSI-RS.
  Selection of sidelink CSI-RS configuration is up to TX UE.


In addition, the CSI-RS configuration can be signalled via PC5-RRC message. So, the UE can know that the peer UE may trigger the Sidelink CSI report, after it receives the CSI-RS configuration from the peer UE. Then the UE can trigger the SidelinkUEInformation to request SR configurations associated with the potential Sidelink CSI reporting.

Proposal 15A: RAN2 is requested to discuss whether the UE can initiate the Sidelink UE Information procedure to request the SR configuration used for Sidelink CSI reporting.

Question 15A: Do you agree that UE can initiate the Sidelink UE Information procedure to request the SR configuration used for Sidelink CSI reporting?

	Company
	Yes/No
	Comment

	OPPO
	No
	No need for this since network can blindly do this if there is unicast and pool is with CSI enabled.

	Ericsson
	No
	Don’t think it is really needed if we rule out the scenario of zero SR configuration for SL CSI report. 

	HW
	Yes
	This is to help the gNB to configure the suitable SR resource (e.g. the periodicity of the SR) which can met the latency bound for the CSI report. 

	ZTE
	No
	This can be solved through network implementation.


According to the RAN1 LS, sidelink CSI report needs to be sent within a latency bound which is configurable within a range of 3-20ms. 

One company thinks that for mode 1, in order to help the gNB to configure the suitable SR resource (e.g. the periodicity of the SR) which can met the latency bound for the CSI report, the UE needs to send the latency requirement value of the Sidelink CSI reporting when it requests SR configuration associated with it from the gNB. 

Another company thinks that if a single SR configuration is used, the network may need to always allocate SL grants which meet the worst case 3ms latency. They argue that reporting of the latency to the network may require frequent transmissions if UE changes latency bound often.  So, they propose to have multiple SR configurations where each SR configuration is associated to a different latency at the UE.  The UE can then select the SR configuration associated with the latency bound when the CSI report is triggered.  This is analogous to how the NW can configure different SR configurations usable for eMBB and URLLC in NR Uu.

Proposal 15B: RAN2 is requested to select one of the following options for gNB to cope with latency bound of SL CSI Reporting:

Option 15.1: UE can indicate the latency bound of the Sidelink CSI reporting to gNB, when it requests the corresponding SR configuration(s) in SidelinkUEInformation.

Option 15.2: UE can be configured with multiple SR configurations for CSI report and UE selects the SR configuration associated to the latency bound of the triggered CSI report.

Option 15.3: None of the above options are needed.
Question 15B: How can we cope with latency bound of SL CSI Reporting?

Option 15-1: UE can indicate the latency bound of the Sidelink CSI reporting to gNB, when it requests the corresponding SR configuration(s) in SidelinkUEInformation.

Option 15-2: UE can be configured with multiple SR configurations for CSI report and UE selects the SR configuration associated to the latency bound of the triggered CSI report.

Option 15-3: None of the above options are needed.

Option 15-4: Other?
	Company
	Preferred option
	Comment

	OPPO
	15-3
	We do not think it is a critical issue to handle, and together with Pre-A3, there seems no need for big change at the current stage.

	Ericsson
	Option 15-2
	

	HW
	15-1
	If option 15-2 is adopted, in order to fulfil different latency requirement, all SR configurations may need to be associated with all the UEs and some UE may not have the requirement to send CSI but are associated with multiple SR configurations, this is a waste of SR resource. 

In addition, in legacy the NW is aware of the QoS of eMBB/URLLC service including the latency requirement based on the information from CN, then associates different SR configurations with different LCHs. If we reuse this mechanism, some information on PDB of CSI needs to be indicated to the NW

	ZTE
	15-3
	Agree with OPPO, we do not think it is a critical issue at this stage.


Issue 16: Zero SR configuration

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	ZTE
	R2-2002565
	Observation 1: If Sidelink CSI reporting is not mapped to any SR configuration, the random access procedure is triggered for request SL resource, which may cause that the latency requirements of Sidelink CSI reporting cannot be guaranteed. 

Proposal 9: RAN2 takes the following two alternatives into consideration for Sidelink CSI reporting:

Alt1: the gNB configure at least one SR configuration ID associated with the Sidelink CSI reporting.

Alt2: the Sidelink CSI reporting can trigger a SL BSR.

	Samsung
	R2-2002558
	Proposal 2: RAN2 should discuss and agree on one of the following:

-
Option 1: Upon triggering a SL-CSI report for a destination, if SL-CSI reporting is not mapped to any SR configuration, MAC entity can trigger a SL BSR.

-
Option 2: SR configuration is always provdied for SL-CSI reporting.

	Apple
	R2-2002809
	Proposal 5
SL CSI report cannot be mapped to zero SR configurations.

	CATT
	R2-2002831
	Proposal 2: SR triggered by SL CSI MAC CE cannot be mapped to zero SR configuration.

Proposal 3: Confirm the working assumption "The pending SR triggered according to the SL-CSI reporting for a destination shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the SL grant(s) can accommodate the SL-CSI reporting that have been triggered but not cancelled."

	Fujitsu
	R2-2002955
	Proposal 3: The UE informs the network that it is requesting sidelink resources in random access procedure if it has only SL CSI reporting MAC CE in sidelink for transmission. 

	Ericsson
	R2-2003110
	Proposal 3
Once CSI acquisition is enabled, a corresponding SR configuration is expected in the same dedicated RRC configuration. RAN2 does not consider the case that CSI acquisition is enabled but zero SR configuration is provided.

	Huawei
	R2-2003555
	Proposal 5: No need to exclude the case that the SL CSI reporting is mapped to “zero” SR configuration. Once the UE initiated the random access procedure due to the SL CSI reporting, it is up to NW implementation how to allocate SL grant to the UE. 

Proposal 6: if the MAC entity has SL resources allocated for new transmission and the SL resources can accommodate the SL CSI reporting MAC CE and its subheader as a result of logical channel prioritization, the UE instruct the Multiplexing and Assembly procedure to generate a Sidelink CSI Reporting MAC CE as defined in clause 6.1.3.z; otherwise, the UE triggers the scheduling request.

	Interdigital
	R2-2003240
	Proposal 1: 
A SL CQI/RI report MAC CE is always mapped to an SR configuration (i.e. the “zero” case is not supported).

	Vivo
	R2-2003437
	Proposal 5: A SL CQI/RI reporting MAC CE should not be mapped to zero SR configuration.


In last meeting, one FFS issue is whether the SL CSI reporting can be mapped to “zero” SR configuration. If SL CSI reporting is mapped to “zero” SR configuration, random access is triggered if the SL CSI reporting has been triggered. However, upon completion of random access procedure, gNB cannot know whether UE needs SL resources for SL CSI reporting or not. 
To avoid this issue, a simple option can be that a SR configuration shall be always configured for the Sidelink CSI reporting. Thus, no additional impact is expected for this option.

Alternatively, some companies think that the Sidelink CSI reporting can be configured to support triggering a SL BSR. However, since CSI reporting directly triggers SR, we may need to revert the RAN2 agreement so that CSI reporting triggers SL-BSR and then SR even for CSI reporting.

Another way is to leave to NW implementation. The network could assume that all PC5-RRC connections would need SL grants for SL CSI transmissions. Or, for the UE who has been configured with mode 1 for SL transmission and has indicated the need for SL CSI transmission via the SUI message, the NW can actively allocate one SL grant that can accommodate the SL CSI MAC CE once the UE has successfully complete the random access procedure. Although this SL grant may be useless, this has no big problem and has no any specification impact.
Proposal 16: RAN2 is requested to select one of the following options for Sidelink CSI reporting:

Option 16.1: the gNB configure at least one SR configuration ID associated with the Sidelink CSI 


reporting. (i.e. the “zero” case is not supported).


Option 16.2: If the UE initiates RACH due to zero SR configuration for a triggered SL CSI reporting, the Sidelink CSI reporting triggers a SL BSR. (Note that this option may revert RAN2 agreement so that SL CSI reporting always trigger SL-BSR which triggers SR in the same way as SL data triggers SL-BSR.)

Option 16.3: If the UE initiates RACH due to zero SR configuration for a triggered SL CSI reporting, it is up to NW implementation how to allocate SL grant to the UE.

Question 16: Which option do you prefer to support SR for SL CSI reporting?


Option 16-1: the gNB configure at least one SR configuration ID associated with the Sidelink CSI 


reporting. (i.e. the “zero” case is not supported).


Option 16-2: If the UE initiates RACH due to zero SR configuration for a triggered SL CSI reporting, the Sidelink CSI reporting triggers a SL BSR. (Note that this option may revert RAN2 agreement so that SL CSI reporting always trigger SL-BSR which triggers SR in the same way as SL data triggers SL-BSR.)

Option 16-3: If the UE initiates RACH due to zero SR configuration for a triggered SL CSI reporting, it is up to NW implementation how to allocate SL grant to the UE.

	Company
	Preferred option
	Comment

	OPPO
	16-1
	

	Ericsson
	16-1
	

	HW
	16-3
	This is the most straightforward solution. It gives the freedom to NW on whether to configure zero SR configuration.

In addition, beside the zero SR configuration, there is another case that the UE may trigger the RA, i.e. Upon the SR transmission failure. Option 16-1 could not address the issue (i.e., upon completion of random access procedure in case of SR transmission failure, gNB cannot know whether UE needs SL resources for SL CSI reporting or not) in this case.

	ZTE
	16-1
	


5.22.2
SL-SCH Data reception

Issue 17: Sending HARQ NACK 

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	Qualcomm
	R2-2003776
	Corrected unicast address matching description.

Add UE decision criteria for sending HARQ feedback based on successful/unsuccessful packet decoding.

Add UE verification of the address before sending HARQ feedback.


RAN1 has specified in 38.213 that how a UE determines whether to send HARQ feedback (ACK or NAK) is an upper-layer decision.  
	16.3 UE procedure for reporting HARQ-ACK on sidelink:

A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of   [image: image3.png]NESSCH



 sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception.  The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK

A UE can be provided, by periodPSFCHresource, a number of slots in a resource pool for a period of PSFCH transmission occasion resources.  If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled. 

A UE may be indicated by higher layers to not transmit a PSFCH in response to a PSSCH reception [11, TS 38.321].


However, according to the CR in the outcome of [Post109e#22], RAN2 did not specify how a UE decides whether an ACK or NAK should be sent. Thus, RAN2 may need to update the text to indicate this is based on successful or unsuccessful decoding.

	1>
if HARQ feedback is enabled by the SCI:

2>
if type 1 gropucast is indicated by the SCI according to clause 8.4.1 of TS 38.212 [9] and distance beteween UE’s location and the central location of the nearest zone indicated by the Zone_id in the SCI is smaller or equal to the communication range; or

2>
if type 1 groupcast is not indicated by the SCI according to clause 8.4.1 of TS 38.212 [9]:
3>
instruct the physical layer to generate acknowledgement(s) of the data in this TB.


Meanwhile, according to recommendation 8 in RAN2 email discussion R2-2003521, UE checks L1 IDs before determining subsequently whether HARQ ACK or HARQ NAK should be sent. 

	Recommendation 8: Agree on Option A2: Sending HARQ ACK after checking the Layer-1 IDs in the SCI of the received MAC PDU, regardless of a result of checking the Layer-2 IDs in the MAC header, like sending HARQ NACK


Proposal 17A: Add UE verification of the address before sending HARQ feedback.
Once a UE determines a TB was successfully or unsuccessfully decoded, deciding whether to send the ACK or NAK is based on if the UE was the intended recipient.  This could be accomplished by applying the address-matching criteria similar to packet filtering in which UE applies different address-matching criteria for unicast and groupcast/broadcast as follows in the CR of [Post109e#22]:

	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:

2>
if this is the first successful decoding of the data for this TB:

3>
if this TB is associated to unicast, the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Source Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI, and the SRC field of the decoded MAC PDU subheader is equal to the 16 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 8 LSB are equal to the Source ID in the corresponding SCI; or

3>
if this TB is associated to groupcast or broadcast and the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI:
4>
deliver the decoded MAC PDU to the disassembly and demultiplexing entity;


One company suggested to address these criteria in 38.321 as follows:

	1>
if HARQ feedback is enabled by the SCI:

2>
if type 1 groupcast is indicated by the SCI according to clause 8.4.1 of TS 38.212 [9] and distance beteween UE’s location and the central location of the nearest zone indicated by the Zone_id in the SC is smaller or equal to the communication range:

3> if this TB was not successfully decoded:

4> if the 16 LSB of any of the Destination Layer-2 ID(s) of the UE is equal to the Destination ID in the corresponding SCI:

5> instruct the physical layer to generate a negative acknowledgement of the data in this TB

2> if type 1 groupcast is not indicated by the SCI according to clause 8.4.1 of TS 38.212 [9]:
3> if this TB was not successfully decoded:

4> if the 16 LSB of any of the Destination Layer-2 ID(s) of the UE is equal to the Destination ID in the corresponding SCI or:

4>if 16 LSB of any of the Source Layer-2 ID(s) of the UE is equal to the Destination ID in the corresponding SCI AND the 8 LSB of any of the Destination Layer-2 ID(s) of the UE is equal to the Source ID in the corresponding SCI:

5> instruct the physical layer to generate a negative acknowledgement of the data in this TB

3> if this TB was successfully decoded:

4> if the decoded MAC PDU subheader indicates unicast, and if the DST field of the decoded MAC PDU subheader is equal to the 8 MSB of any of the Source Layer-2 ID(s) of the UE for which the 16 LSB are equal to the Destination ID in the corresponding SCI, and if the SRC field of the decoded MAC PDU subheader is equal to the 16 MSB of any of the Destination Layer-2 ID(s) of the UE for which the 8 LSB are equal to the Source ID in the corresponding SCI; or

4> if the decoded MAC PDU subheader indicates it is not unicast

5>
instruct the physical layer to generate acknowledgement(s) of the data in this TB.


Proposal 17B: For unicast, if decoding a TB fails, UE sends NACK on PSFCH after checking both Source ID and Destination ID.

Proposal 17C: For groupcast and broadcast, if decoding a TB fails, UE sends NACK on PSFCH after checking Destination ID.

Proposal 17D: For unicast, if decoding a TB is successful, UE sends ACK on PSFCH after checking both Source ID and Destination ID.

Proposal 17E: For groupcast and broadcast, if decoding a TB is successful, UE sends ACK on PSFCH either without checking any ID or with checking Destination ID.

Question 17A: Do you agree that for unicast, if decoding a TB fails, UE sends NACK on PSFCH after checking both Source ID and Destination ID?

	Company
	Yes/No
	Comment

	OPPO
	No for source ID, yes for destination ID
	For destination ID in SCI, we agree it has to be checked.

For source ID in SCI, we do not think it is mandatory to check. The key issue is the first PC5-S message, direct communication request, which can be sent via unicast L2-ID. In that case, TS 23.287 allows the TX-UE get the L2-ID of RX-UE via upper layer, i.e., there is a case where the two UEs have not established unicast link previously. If that happens, when RX-UE receives this DCR message with unicast L2-ID, it cannot know the destination address in SCI is equal to its own source address, but has no idea of the source address. But even in that case, this TB should be handled by the Rx-UE. 

	Ericsson
	Yes if it’s DST ID in SCI
	Agree with OPPO that for the acceptance message sent from the peer UE to the initiating UE, the initiating UE does not know the source ID of the peer UE.

	HW
	No
	We think the agreement to check L1 ID before sending HARQ feedback has no impact on the MAC specification at all because in section 5.22.2.2.1, it is described that “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.” upon reception of the SCI, the HARQ enetity has already performed filtering according to the Layer-1 IDs in the SCI and only “intrested” packet will be assocaited with a SL HARQ process. So the agreement is already reflected in the spec.

	ZTE
	No
	According to last meeting’s RAN2 agreement, UE will check layer-1 ID to perform corresponding HARQ feedback. Thus, it is assumed that through layer-1 ID, UE can recognize whether this MAC PDU is its interested one or not.(layer 1 ID collision issue may not need to be solved in Rel-16)


Question 17B: Do you agree that for groupcast and broadcast, if decoding a TB fails, UE sends NACK on PSFCH after checking Destination ID?

	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes if it’s DST ID in SCI
	

	HW
	No
	See comment above. 

	ZTE
	No
	


Question 17C: Do you agree that for unicast, if decoding a TB is successful, UE sends ACK on PSFCH after checking both Source ID and Destination ID?

	Company
	Yes/No
	Comment

	OPPO
	No for source ID, yes for destination ID
	As answered to Q-17A.

	Ericsson
	Yes if it’s DST ID in SCI
	

	HW
	No
	See comment above. 

	ZTE
	No
	


Question 17D: Do you agree that for groupcast and broadcast, if decoding a TB is successful, UE sends ACK on PSFCH either without checking any ID or with checking Destination ID?

	Company
	Yes/No
	Comment

	OPPO
	Yes for “checking Destination ID”
	As answered to Q-17A.

	Ericsson
	Yes if it’s DST ID in SCI
	

	HW
	No
	See comment above. 

	ZTE
	No
	


5.23
SL-BCH data transfer

Issue 18: Prioritization for SL-BCH 

The related proposals are also available below:

	Company
	Tdoc
	Proposals

	OPPO
	R2-2002623
	The prioritization of SL-BCH w.r.t. UL has to fully rely on PHY layer specification, However, the running CR of 213 cannot cover prioritization of MSG3 and emergency cases anyway, so the two cases would be missing. 

a) The case of UE supporting simultaneous transmission of SR and sidelink is missing, so SR transmission may be dropped unnecessarily, and b) the SR transmission is allowed even if of higher priority value, i.e., lower priority level.

	MediaTek
	R2-2003025
	Proposal: In subclause for “SL-BCH Data transfer” and for “PSFCH generation”, specify that UE reuse UL/SL-SCH prioritization rule to determine whether to transmit SL-BCH or PSFCH.


In 38.213, RAN1 specified prioritization of SL-BCH as follows:
	A priority of a PSSCH according to NR radio access or according to E-UTRA radio access is indicated by a priority field in a respective scheduling SCI format. A priority of a PSSS/SSSS/PSBCH according to E-UTRA radio access is provided by LTESidelinkSSBPriority. A priority of an S-SS/PSBCH block is provided by NRSidelinkSSBPriority. A priority of a PSFCH is same as the priority of a corresponding PSSCH.

…

16.2.4.1
Simultaneous NR and E-UTRA transmission/reception
If a UE 

-
would transmit a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, and
-
a transmission of the first channel/signal would overlap in time with a transmission of the second channel/signal, and

-
the priorities of the two channels/signals are known to the UE [image: image5.png]


 msec prior to the start of the earlier of the two transmissions 

the UE transmits only the channel/signal with the higher priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, as indicated by higher layers. If a UE 

-
would respectively transmit or receive a first channel/signal using E-UTRA radio access and receive or transmit a second channel/signal using NR radio access, and

-
a transmission or reception of the first channel/signal would respectively overlap in time with a reception or transmission of the second channel/signal, and

-
the priorities of the two channels/signals are known to the UE [image: image7.png]


 msec prior to the start of the later transmission or reception

If a UE would transmit or receive an S-SS/PSBCH block or, for E-UTRA radio access, sidelink synchronization signals, and the transmission or reception would overlap in time with other transmissions and/or receptions on the sidelink, the UE transmits or receives the signal/channel with the higher priority.


As written in 38.213, the prioritization of SL-BCH w.r.t. UL has to fully rely on PHY layer specification, However, one company thinks that 38.213 cannot cover prioritization of MSG3 and emergency cases anyway. They propose that UE should send SL-BCH, if one of the following conditions is met:

1> if there is no uplink transmission; or

1> if the MAC entity is able to simultaneously perform uplink transmission(s) and sidelink transmission at the time of the transmission; or

1> if the other MAC entity and the MAC entity are able to simultaneously perform uplink transmission(s) and sidelink transmission at the time of the transmission respectively; or

if there is a MAC PDU to be transmitted for this duration in uplink, except a MAC PDU obtained from the Msg3 buffer or prioritized as specified in clause 5.4.2.2, and if the sidelink transmission is prioritized over uplink transmission as specified in clause 5.22.1.3.1:

Meanwhile, RAN1#100B-e recently made the following agreements:

 Agreements: For prioritization between S-SSB and UL TX,
The priority of S-SSB is equal to the (pre-)configured priority introduced for in-device coexistence.
when UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of SL-TX is smaller than SL-threshold, otherwise prioritized)
Otherwise, UL TX is prioritized
Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case
Additionally, PRACH and PUSCH scheduled by RAR UL grant are always prioritized.
Rapporteur understands that RAN1 will further discuss remaining issue, if any, and so wonder if it is beneficial for RAN2 to discuss this issue.
Proposal 18: RAN2 is requested to discuss whether to specify prioritization of SL-BCH over uplink transmission in 38.321.

Question 18:
Do we need to further discuss prioritization of SL-BCH over uplink transmission on top of RAN1 agreements?

	Company
	Yes/No
	Comment

	OPPO
	Yes
	If RAN2 does not specify this, it means even the collision happens for SL of SL-BCH, RAN2 would not solve this, yet RAN2 would differently solve the collision for SL of SL-SCH. There is no motivation for this difference.

	Ericsson
	
	We can check RAN1 progress after RAN1 meeting. RAN2 needs to discuss if necessary. 

	HW
	No
	Share the same view as the rapporteur.

	ZTE
	No
	Share the same view as the rapporteur


6.2
Formats and parameters

6.2.1
MAC subheader for DL-SCH and UL-SCH

Issue 19: Reallocation of the sidelink MAC CEs to eLCID space
The related proposals are also available below:

	Company
	Tdoc
	Proposals

	Ericsson
	R2-2003110
	Reallocate the MAC CEs (Sidelink Configured Grant Confirmation, Truncated Sidelink BSR, and Sidelink BSR) from LCID space to one-octet eLCID space.


In 38.321 version 16.0.0, three new MAC CEs have been added for V2X:

Sidelink Configured Grant Confirmation

Truncated Sidelink BSR

Sidelink BSR

In RAN2#109 it was agreed that as a general principle 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). The proponent proposes to move the MAC CEs from Table 6.2.1-2 to Table 6.2.1-2b in 38.321. If so, the currently allocated LCID values will be then reserved for future use.

In 38.321 v16.0.0, eLCID is specified as follows:

--------------------------------------------------------------------------

-
eLCID: The extended Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU as described in tables 6.2.1-1a, 6.2.1-1b, 6.2.1-2a and 6.2.1-2b for the DL-SCH and UL-SCH respectively. The size of the eLCID field is either 8 bits or 16 bits.

NOTE 1:
The extended Logical Channel ID space using two-octet eLCID and the relevant MAC subheader format is used, only when configured, on the NR backhaul links between IAB nodes or between IAB node and IAB Donor.

Table 6.2.1-2b Values of one-octet eLCID for UL-SCH

	Codepoint
	Index
	LCID values

	0 to 255
	64 to 319
	reserved


NOTE 2:
For the eLCID space, the 16-bit codepoint 000…00 (all zeros) corresponds to the index value of 320, while the 16-bit codepoint 111…11 (all ones) corresponds to the index value of 216 + 319.

--------------------------------------------------------------------------

Proposal 19: RAN2 is requested to discuss whether to reallocate the MAC CEs (Sidelink Configured Grant Confirmation, Truncated Sidelink BSR, and Sidelink BSR) from LCID space to one-octet eLCID space.

Question 19: (If yes in Q18) Do you agree to reallocate the MAC CEs (Sidelink Configured Grant Confirmation, Truncated Sidelink BSR, and Sidelink BSR) from LCID space to one-octet eLCID space?
	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	No
	In IIoT, the configured grant confirmation MAC CE is allocated to eLCID space, V2X should follow IIoT. But for Truncated Sidelink BSR, and Sidelink BSR, if mode 1 is supported, then these BSR are necessary and will be triggered very frequently. So we support to only reallocate the Sidelink Configured Grant Confirmation MAC CE to eLCID space but keep Truncated Sidelink BSR, and Sidelink BSR in LCID space. 

	ZTE
	No
	Whether to put MAC CE to eLCID space and LCID space depend on the importance and using frequency of each specifica MAC CE. We can follow Uu procedure for configured grant confirmation MAC CE to eLCID space but keep truncated sidelink BSr and sidelink BSR in LCID space.


Other issue

Issue 20: Change the term ‘SL resource allocation mode’ in 38.321 for NR sidelink communication

In RAN1 specifications, ‘sidelink resource allocation mode 1 and 2’ are used to indicate network controlled sidelink resource allocation mode and UE autonomous resource allocation mode respectively. In RAN2, sidelink mode 1 and 2 have been widely used in many contributions and on/off-line discussions.

Nevertheless, unlike RAN1 specifications, ‘sidelink resource allocation mode 1 and 2’ are not used in RAN2 specifications such as 38.321 and 38.331. Instead, different terms are used to indicate SL mode 1 and 2 in 38.321 and 38.331, noting that 38.331 is not aligned with 38.321 as follows:


In 38.321:

-
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] (SL mode 1)

-
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: (SL mode 2)
In 38.331:

-
configure lower layers to request the network to assign transmission resources for NR sidelink communication; (SL mode 1)

-
configure lower layers to transmit the sidelink control information and the corresponding data based on random selection using the pool of resources …; (SL mode 2)

The history of sidelink has started from ProSe D2D in which LTE SL mode 1 and 2 have been actually specified in the same way in 38.321. Then, V2X experts followed that way in RAN2 specifications for LTE SL mode 3 and 4 in V2X sidelink communication and even for NR SL mode 1 and 2 in NR sidelink communication. 

Rapporteur thinks that the specifications on NR sidelink communication have been done based on inertia which caused misalignments between RAN1 and RAN2 and even between MAC and RRC. Rapporteur wonders if we can simply allow using the term ‘SL resource allocation mode’ to be aligned with RAN1 specifications and even across 38.331 and 38.321.

For example, the following changes could be made in 38.321 and 38.331:


In 38.321:

-
If the MAC entity has been configured with sidelink resource allocation mode 1 by RRC as indicated in TS 38.331 [5] or TS 36.331 [21] (SL mode 1)

-
If the MAC entity has been configured with sidelink resource allocation mode 2 based on sensing or random selection using a pool of resources by RRC as indicated in TS 38.331 [5] or TS 36.331 [21], the MAC entity shall for each Sidelink process: (SL mode 2)
In 38.331:

-
configure lower layers to configure sidelink resource allocation mode 1 for NR sidelink communication; (SL mode 1)

-
configure lower layers to configure sidelink resource allocation mode 2 based on random selection using the pool of resources …; (SL mode 2)

Question 20:
Do you agree to use ‘sidelink resource allocation mode 1 and 2’ in 38.321 and 38.331 to be aligned with RAN1 specifications (noting that detailed wording for CR implementation can be further discussed)?
	Company
	Yes/No
	Comment

	OPPO
	Yes
	

	Ericsson
	Yes
	

	HW
	No
	Actually in many other topics, the utilized terms are not aligned between RAN1 and RAN2. The current description in both MAC and RRC are quite clear and no critical issue is foreseen if the terminologies are not changed. In addition, in LTE, we never use the “mode 1/2/3/4” kind of description in the specification. So no need to change in NR.

	ZTE
	No
	


Conclusion and recommendation
In conclusion, Rapporteur recommends…

We wonder if we need to solve the issue for unicast, but the other two cases, i.e., LCID value the MAC Entity does not support, and LCID not configured?





Is this duplicated with 17C?
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