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Introduction

In previous RAN2 meeting, following agreements are reached:
	For unicast, the TX UE (re)starts its timer corresponding to the SL inactivity timer at the RX UE at the slot following an SCI transmission indicating a new data transmission. FFS the specific spec impacts needed at the TX side.

For unicast, the TX UE behaviors should be specified to keep aligned with the RX UE regarding the DRX Active time. FFS the specific Spec impacts needed at the TX side.

For unicast, the RX UE (re)starts the inactivity timer based on information in SCI (SCI1+SCI2).  FFS if the MAC layer can stop the inactivity timer.

4.RAN2 assumes LCP enhancements for ensuring a TX UE transmits data in the active time of an RX UE are needed. FFS on the resource (re)selection enhancements (e.g. limiting the resources to the active time for peer UE).


In this contribution, we discuss some left issues about sidelink DRX timer.
Discussion
SL-specific drx-HARQ-rtt-timer

In last RAN2 meeting, we have following agreement to specify the start condition of  SL-specific drx-HARQ-RTT-Timer:

	When sl-PUCCH-Config is configured (and the PUCCH is transmitted), the UE should start the SL-specific drx-HARQ-RTT-Timer in Uu for the corresponding SL HARQ process in the first slot after the end of the corresponding transmission carrying the SL HARQ feedback via the PUCCH.


It can be observed that only “SL HARQ feedback via the PUCCH” is captured explicitly. However,  according to TS 38.213 as shown in following, SL HARQ feedback can also be transmitted on PUSCH resource:

	A UE can be provided PUCCH resources or PUSCH resources [12, TS 38.331] to report HARQ-ACK information that the UE generates based on HARQ-ACK information that the UE obtains from PSFCH receptions, or from absence of PSFCH receptions. The UE reports HARQ-ACK information on the primary cell of the PUCCH group, as described in Clause 9, of the cell where the UE monitors PDCCH for detection of DCI format 3_0.


Therefore, besides the “SL HARQ feedback via the PUCCH”,  UE should also start the SL-specific drx-HARQ-rtt-timer after the end of the corresponding transmission carrying the SL HARQ feedback via the PUSCH.
Proposal 1: UE should also start the SL-specific drx-HARQ-rtt-timer after the end of the corresponding transmission carrying the SL HARQ feedback via the PUSCH.
Whether MAC can stop the inactivity timer after checking MAC header/MAC PDU：
During the discussion of introducing inactivity timer in sidelink，considering that SCI includes part of DST L2 ID and the full DST L2 ID can only be obtained after decoding the MAC PDU, if RX UE starts or stops the inactivity time only based on SCI,  a UE may start an inactivity timer which are associated with a matching L1 ID but non-matching L2 ID. Furthermore, the MAC PDU may contain a SL CSI report MAC CE only, therefore some companies think whether starting the inactivity timer for this MAC PDU needs to be discussed. Based on above two special cases, companies think it would be beneficial to take MAC header/MAC PDU into consideration during the use of inactivity timer.

From our perspective, regarding to MAC PDU only contains MAC CE, same issue(i.e. MAC PDU only contain a MAC CE) also exits in Uu interface, , Uu DRX does not have any special treatment for this case and we do not see too much benefits to optimize this scenario for sidelink DRX.

Observation 1: Regarding to MAC PDU only contain MAC CE, same scenario also exits in Uu interface, we do not see too much benefits to optimize this scenario for sidelink DRX.

For the mis-match L2 ID issue, we agree that this issue does exit. However, same issue also exits in R16 sidelink, i.e. whether RX UE should signal HARQ feedback after checking the full L2 ID, and the agreement in RAN2#109-e meeting is: UE sends HARQ feedback without checking MAC header. And the length of L2 and L1 ID in SCI is designed by RAN1, we think from RAN2’s perspective, this straightforward mis-match issue has been taken into RAN1’s consideration. Additionally, except starting the DRX timer erroneously, the mis-match L2 ID issue may also lead to decoding error. For example, RX UE receives TB1 from TX UE1, but the decoding of TB1 fails, then it receives TB2 from TX UE2. Because the L1 ID in SCI of TB1 is same with TB2, RX UE will combine TB1 and TB2 to decode the data, and the decoding of the TB naturally fails again. Compared with data decoding error, the mismatch L2 ID issue in sidelink DRX can only increase a degree of power consumption which is not a critical issue. In consequence, we do not see too much benefits to solve this issue in RAN2.
Observation 2: The mismatch L2 ID issue in sidelink DRX can only cause increasing of power consumption which is not a critical issue.

Additionally, considering the decoding of MAC PDU is time consuming, if MAC entity stops the inactivity timer after checking MAC header/MAC PDU, one may encounter another critical issue.
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Figure 1. Exception case 
As shown in figure 1, RX UE receives two TBs arriving one after another, the full L2 ID of TB1 is not matched, the full L2 ID of TB2 is matched, but the L1 ID of both TB1 and TB2 is matched.

T1: RX UE decoding the TB1 successfully, RX UE starts the inactivity timer. 

T2: RX UE decoding the TB2 successfully, RX UE restart the inactivity timer.

T3: RX UE decodes the MAC PDU of TB1, finds that the L2 ID is not matched, then UE should stop the inactivity timer triggered by TB1. However, the inactivity timer has been restarted by TB2. By now the UE stops the inactivity timer erroneously.

T4: RX UE decodes the MAC PDU of TB2, finds that the L2 ID is matched, the inactivity timer should not be stopped. However, the corresponding inactivity timer has been stopped in T3 by TB1.

T5: If UE does not stop inactivity timer in T3, the inactivity timer will expiry in T5 and the duration of active time should be [T2, T5]. However, with this exception case, the duration of active time is [T2, T3].

In consequence, it is not feasible for RX UE to stop the inactivity timer for this issue.

Observation 3: The decoding of MAC PDU is time consuming, which may result in RX UE stops the inactivity timer erroneously, therefore it is not feasible for MAC entity to stop the inactivity timer after checking MAC header/MAC PDU.

Proposal 2: UE starts/stops inactivity timer without checking MAC header/MAC PDU.

Scenario for inactivity timer of groupcast

In last RAN2 meeting, RAN2 agreed that inactivity timer can be supported for groupcast. The reason behind this agreement is that proponent companies think it allows the transmission opportunities associated with groupcast to be extended beyond the guaranteed-on period (defined by the on duration timer).  

Considering the active time of RX UE is controlled by DRX timer, TX UE and RX UE should update the DRX timer synchronously. For on-duration timer, it is started or stopped based on the number of subframe, in consequence, as long as the boundary of subframe and number of subframe is aligned, the on-duration timer in TX UE and RX UE is aligned. 

However, for inactivity timer, RTT timer and retransmission timer, different from on-duration timer, all these timers are triggered based on data transmission, i.e. without data transmission, these timers will never be started. Although the retransmission timer is started after RTT timer expiry in Uu interface, but RTT timer is data transmission triggered, so the retransmission timer can be seen as data transmission triggered. To avoid the mismatch issue (i.e. TX UE starts the timer but RX UE does not), TX UE needs to ensure that RX UE starts these correspondingly, i.e. TX UE needs to get feedback from RX UE to indicate whether or not RX UE receives the data and start the timer correspondingly. Therefore the inactivity timer can only be used for HARQ enabled TB of groupcast.

Proposal 3：The inactivity timer can only be used for HARQ enabled TB of groupcast.

LCP and resource selection influence

In RAN2 113 meeting, there is one agreement as shown in following:

	RAN2 assumes LCP enhancements for ensuring a TX UE transmits data in the active time of an RX UE are needed. FFS on the resource (re)selection enhancements (e.g. limiting the resources to the active time for peer UE).


It is well known that during resource selection, UE can select on resource for initial transmission and multiple resources for retransmission or periodical transmission. We admit that both initial transmission and multiple retransmission or periodical transmission can only occur when RX UE is in active time. However, considering the active time of RX UE is changed over timer, it is not necessary to limit the resource to the active time of RX UE during resource selection.


[image: image2.emf]DRX onduration

Current Slot

Periodical service Selected resource

Select resource 

only on active time

Select resource on 

non-active time

One shot transmission in the future

Inactivity timer

Transmission Delay


Figure 2 Illustration of resource selection when DRX is configured

For example, as illustrated in figure2，in current slot, actually UE does not know the real active state(i.e. DRX onduration + inactivity timer) in future, since the UE can not predict when the inactivity timer is (re)started. In other words the active time in future can be different from the active time determined in current slot. In this case, if we limit the resources to the active time for peer UE, as we can see in figure2, the selected resource experience a unnecessary large transmission delay. In consequence, from our perspective, considering the start, it is suggested not to limit the UE to only select the resource on active time.

Proposal 4: During resource selection, UE can select the resource in non-active time.

Conclusion
In this contribution, we have following observations and proposals:

Proposal 1: UE should also start the SL-specific drx-HARQ-rtt-timer after the end of the corresponding transmission carrying the SL HARQ feedback via the PUSCH.

Observation 1: Regarding to MAC PDU only contain MAC CE, same scenario also exits in Uu interface, we do not see too much benefits to optimize this scenario for sidelink DRX.

Observation 2: The mismatch L2 ID issue in sidelink DRX can only cause increasing of power consumption which is not a critical issue.

Observation 3: The decoding of MAC PDU is time consuming, which may result in RX UE stops the inactivity timer erroneously, therefore it is not feasible for MAC entity to stop the inactivity timer after checking MAC header/MAC PDU.

Proposal 2: UE starts/stops inactivity timer without checking MAC header/MAC PDU.

Proposal 3：The inactivity timer can only be used for HARQ enabled TB of groupcast.

Proposal 4: During resource selection, UE can select the resource in non-active time.
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