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1.  Introduction
In this paper, we provide our view on the remaining MAC issues.

2. Discussion

2.1. Out-of-order CSI Report

In additional to latency bound of CSI report, which is already discussed in [1], another issue for CSI report is the issue of out-of-order delivery. That is, due to HARQ re-transmission, an earlier CSI report may be received by the destination UE later than latest CSI report. Since there is no time stamp or version/sequence number, the destination UE cannot know which of the received CSI report is the latest one, or whether the CSI report is received in order. As a result, the destination UE may apply wrong link adaptation based on the outdated CSI report, and thus cause performance degradation.

Observation: Currently CSI report has the issue of out-of-order delivery, which will cause the destination UE to perform wrong link adaptation according to outdated CSI report. 

There are two ways to solve this issue:
· Method 1: Modify CSI report MAC CE format to include sequence/version number
· For example, we can use the R bit or add one byte to indicate sequence/version number. Whenever the TX UE sends a new CSI report, the sequence/version number is added by 1. Receiver UE consider the CSI report with the largest sequence/version number as the latest one.
· Method 2: Introduce a prohibit timer to restrict the transmission of CSI report MAC CE
· When a CSI report is trigger, if the timer is not running, UE sends the CSI report and starts the timer; if the timer is not running, UE keeps the CSI report pending until the prohibit timer is stopped or expired.
· When the UE receives a HARQ ACK corresponding to the TB including a CSI report MAC CE, UE stops the prohibit timer.
· The length of the prohibit timer is related to the latency bound of CSI report, so that even if transmission of a CSI report is postponed due to running prohibit timer, the CSI report is still consistent with instant channel condition when received by the receiver UE.

Proposal 1: RAN1 consider the following two methods to avoid out-of-order CSI report:
· Method 1: Modify CSI report MAC CE format to include sequence/version number
· Method 2: Introduce a prohibit timer to restrict the transmission of CSI report MAC CE

2.2. Selection of HARQ feedback option for groupcast

Based on current RAN1 agreement and the summary in [1], in our understanding both HARQ feedback options for groupcast have some restriction:
· HARQ feedback option 1 (NACK only)
· If Tx UE has no location information, Rx UE cannot determine whether it is in the communication range or not
· If Rx UE has no location information, Rx UE cannot determine whether it is in the communication range or not
· HARQ feedback option 2 (ACK/NACK)
· The group size should not exceed the candidate PSFCH resource associated with the PSSCH

For option 1, if TX UE has no location information, option 1 still works with the only difference that distance-based operation is disabled, i.e., each Rx UE should send NACK as if they are within the communication range.

Proposal 2: For HARQ feedback option 1, if Tx UE has no location information, Tx UE perform option 1 without distance-based operation.

For option 1, when Rx UE has no location information, UE may select to always send NACK when needed or always skip NACK. Our analysis is below:
· Method 1: Rx UE always send NACK
· Case 1-1: Rx UE is within the communication range
· This is the normal case
· Case 1-2: Rx UE is out of the communication range
· NACK from Rx UE will introduce additional HARQ retransmission
· Method 2: Rx UE always skip NACK
· Case 2-1: Rx UE is within the communication range
· Tx will not receive any NACK from this Rx UE, and thus will not perform any re-transmission for this Rx UE without location information
· Case 2-2: Rx UE is out of the communication range
· This is the normal case

From robustness perspective, we think Case 2-1 is more harmful than Case 1-2. Therefore, we prefer method 1, i.e. Rx UE without location information always sends NACK as if he is in the communication range.

Note that there is other methods for Rx UE to determine whether to send or skip NACK. For example, a Rx UE may base on the signal strength from the TX UE, e.g. via measured SL-RSRP, to determine whether to send NACK. If the signal strength is above a threshold, Rx UE sends NACK; otherwise, Rx UE skips NACK. However, considering the required spec effort (e.g. whether there is real benefit, how to specify the threshold, and whether related RAN1 discussion should be introduced), we prefer method 1 as a simple solution.

Proposal 3: For HARQ feedback option 1, if Rx UE has no location information, Rx UE always reply NACK if PSSCH is not successfully received as if he is in the communication range. 

Based on RAN2 agreement, whether to enable HARQ feedback depends on whether the TB includes data from logical channels requiring HARQ feedback. If the TB requires HARQ feedback, then either option 1 or option 2 should be ok (although with some trade-off between reliability and required resource). It makes no sense to disable HARQ feedback for a TB requiring HARQ feedback just because option 2 cannot be supported.

Proposal 4: If HARQ feedback option 2 cannot be supported, UE select HARQ feedback option 1, i.e. rather than disable HARQ feedback.

In our view, the two HARQ feedback options have different performance on reliability. However, since there is no strong link between V2X application and the required HARQ feedback option, we think there is no need to specify detailed selection rules.

Proposal 5: If both HARQ feedback options are supportive, how to select the HARQ feedback option is up to UE implementation.


2.3. HARQ-based SL RLF

[bookmark: _GoBack]The motivation, technical challenges, and spec impact have already been thoroughly discussed in the email discussion [2]. In our view, using DTX as the indicator to detect SL RLF, of course, has its limitation. For example, as indicated by companies, it may have false alarm when Rx UE drops HARQ feedback due to prioritization or due to half-duplexing, and it may not be able to detect SL RLF when all TB transmission towards a destination UE are HARQ disabled. However, this approach can detect possible SL RLF with little overhead, and therefore can reach the two benefits mentioned in [2], i.e. provide early notification to upper layer about the problem of radio link, and prevent TX UE to continue unnecessary transmission on the failure link.

In short, we support this feature in R16 although it is not a perfect solution for SL RLF detection.

Proposal 6: RAN2 support HARQ feedback based TX sided RLM/RLF in R16.

2.4. SL grant handling considering PUCCH and PSFCH configuration

The issue of SL grant handling considering different PUCCH and PSFCH configuration is discussed in [1]. In our view, there are four combinations as shown in the following table, in which case 1,2, and 4 are valid configuration, while case 3 is invalid according to RAN1 agreement.

                            Table 1: four possible combinations for PSFCH/PUCCH configuration	

	Which resource pool configuration is provided?
	PSFCH configuration
(per resource pool)

	
	Yes
	No

	PUCCH     configuration
	Yes
	Case 1
	Case 3
(invalid)

	
	No
	Case 2
	Case 4



		
In our view, for scheduling flexibility, as long as a resource pool has PSFCH (case 1 and case 2), UE can use SL grant in this resource pool to transmit data from LCH with HARQ enabled or from LCH with HARQ disabled. That is, if a TB does not require HARQ feedback, the Rx UE just don’t use the available PSFCH for HARQ feedback. 
Proposal 7: A SL grant with PSFCH resource can be used to transmit data from either LCHs with HARQ feedback enabled or LCH with HARQ feedback disabled.

In contrast, for resource pool without PSFCH configuration (i.e. Case 4), since there is no resource for HARQ feedback, a SL grant in this kind of resource pool cannot be used to transmit data from LCH with HARQ feedback enabled.

Proposal 8: A SL grant without PSFCH resource can only be used to transmit data from LCH with HARQ feedback disabled.

With multiplexing restriction to case 4 resource pool, if UE has SL grants in case 4 resource pool available and there is data from LCH with HARQ feedback enabled, whether UE should perform resource pool reselection depends on whether UE is already configured or already select resource pool configured with PSFCH.
· If UE is not configured with any PSFCH configured Tx resource pool, UE should reselect a resource pool with PSFCH configuration
· Otherwise, UE needs not perform resource pool reselection. Instead, UE just don’t send those HARQ enabled data using SL grant w/o PSFCH, but send data on PSFCH configured resource pool. 

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. 
3 Conclusion 

In this paper, we consider the usage of LCID value indicated by one-byte eLCID field. We have the following observation:

Observation: Currently CSI report has the issue of out-of-order delivery, which will cause the destination UE to perform wrong link adaptation according to outdated CSI report. 


Based on our analysis, we propose:

· For out-of-order CSI report
Proposal 1: RAN1 consider the following two methods to avoid out-of-order CSI report:
· Method 1: Modify CSI report MAC CE format to include sequence/version number
· Method 2: Introduce a prohibit timer to restrict the transmission of CSI report MAC CE

· For selection of HARQ feedback option
Proposal 2: For HARQ feedback option 1, if Tx UE has no location information, Tx UE perform option 1 without distance-based operation.

Proposal 3: For HARQ feedback option 1, if Rx UE has no location information, Rx UE always reply NACK if PSSCH is not successfully received as if he is in the communication range. 

Proposal 4: If HARQ feedback option 2 cannot be supported, UE select HARQ feedback option 1, i.e. rather than disable HARQ feedback.

Proposal 5: If both HARQ feedback options are supportive, how to select the HARQ feedback option is up to UE implementation.

· For HARQ feedback based TX sided RLM/RLF
Proposal 6: RAN2 support HARQ feedback based TX sided RLM/RLF in R16.

· For SL grant restriction considering PSFCH and PUCCH configuration

Proposal 7: A SL grant with PSFCH resource can be used to transmit data from either LCHs with HARQ feedback enabled or LCH with HARQ feedback disabled.

Proposal 8: A SL grant without PSFCH resource can only be used to transmit data from LCH with HARQ feedback disabled.

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. 

4 Reference
[1] [bookmark: _Ref37172978][bookmark: _Ref15916905][bookmark: _Ref37352014]R2-200xxxx, [Post109e#21][V2X] Remaining MAC issues (LG) 
[2] [bookmark: _Ref37352047]R2-200xxxx, Report on email discussion [Post109e#23][V2X] Remaining RLM/RLF issue (Interdigital) 
