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1 Introduction
In RAN2#113-e meeting, the following agreement on HARQ RTT timer for SL unicast is reached [1]:
	Agreements on high-level principles for SL DRX

-----------------------------------------------------skipped----------------------------------------------------

5b: 
HARQ RTT is supported in SL unicast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.

-----------------------------------------------------skipped-----------------------------------------------------


In this contribution, we will discuss the remaining issues for HARQ RTT timer and retransmission timer for sidelink unicast.

2 Discussion
When the UE is configured to use DRX operation on Uu link, the HARQ RTT timer and retransmission timer are both maintained per HARQ process, since the HARQ RTT timer and the retransmission timer are used to tell the UE, for a specific packet which is expected to perform retransmission and associated with a specific HARQ process, how long the UE should remain “ON” or “OFF”. 
Transmission for SL unicast mimic the transmission for Uu unicast in a bi-directional manner. Thus, SL HARQ DRX timers, i.e. SL HARQ RTT timer and SL retransmission timer (if supported), should be maintained per SL process for SL unicast.
Proposal 1: SL HARQ RTT timer and SL HARQ retransmission timer (if supported) are maintained per SL process.  
Next, the detailed condition when the SL HARQ RTT timer and/or SL retransmission timer are supported as well as how the UE behaves when using the two timers should be defined.
In SL, a centralized scheduling scheme (mode 1) and a distributed scheduling scheme (mode 2) are supported. Meanwhile, HARQ feedback can be disabled on SL where the Rx UE will not transmit SL HARQ feedback to the Tx UE.  In mode 1, the Tx UE can be configured with or without PUCCH resource which is used to indicate the decoding results of the transmitted SL data to the gNB. In summary, we have the following 6 cases for SL transmission:
Table 1 - Different cases for SL transmission
	Case
	mode1/mode 2
	HARQ enable/disable
	PUCCH availability

	Case 1
	mode 1
	SL HARQ enable
	PUCCH available

	Case 2
	mode 1
	SL HARQ disable
	PUCCH available

	Case 3
	mode 1
	SL HARQ enable
	PUCCH not available

	Case 4
	mode 1
	SL HARQ disable
	PUCCH not available

	Case 5
	mode 2
	SL HARQ enable
	(not applicable)

	Case 6
	mode 2
	SL HARQ disable
	(not applicable)


Although there are 6 distinct cases for SL transmission according to the three attributes as listed in the first row of the Table 1, the impacts on SL HARQ RTT timer and SL retransmission timer are not so diverse. In fact, the following three categories will be discusse:
Table 2 – Different Categories for SL transmission

	Category
	Case
	mode1/mode 2
	SL HARQ enable/disable
	PUCCH availability

	A 
	Case 4
	mode 1
	SL HARQ disable
	PUCCH not available

	
	Case 6
	mode 2
	SL HARQ disable
	(not applicable)

	B
	Case 3
	mode 1
	SL HARQ enable
	PUCCH not available

	
	Case 5
	mode 2
	SL HARQ enable
	(not applicable)

	C
	Case 1
	mode 1
	SL HARQ enable
	PUCCH available

	
	Case 2
	mode 1
	SL HARQ disable
	PUCCH available


For Category A, SL HARQ feedback is disabled, UE will not transmit SL HARQ feedback.  Meanwhile, decoding result is not known at the gNB in mode 1, since PUCCH is not available. Therefore, the attempted retransmission might occur in any time slot after the initial transmission/reception of the TB, which is also known as blind retransmission.  In such case, SL HARQ RTT timer is supposed to be not used or set to zero.  Considering the specification impact minimization, the former solution is suggested to be adopted.
SL retransmission timer is beneficial to allow for blind retransmission. If SL HARQ RTT timer is not used for HARQ disabled case, the SL retransmission timer should be started directly in the symbol after the end of the initial PSSCH transmission/reception. 
Proposal 2: SL HARQ RTT timer is not used and SL retransmission timer is started in the symbol immediately following the PSSCH transmission/reception if:
· Mode 1: SL HARQ is disabled and PUCCH is not available;
· Mode 2: SL HARQ is disabled.
Case 3 and 5 are grouped into Category B, where the SL HARQ is enabled, but the gNB is not aware of the decoding results or not involved in the SL resource allocation. For SL HARQ enable case, retransmission will not occur until after the PSFCH transmission/reception. Thus, SL HARQ RTT timer is suggested to be started in the symbol immediately following the PSFCH transmission/reception. 
Then, the remaining SL HARQ RTT after the PSFCH transmission/reception incorporates the unavoidable physical delays on SL, such as processing times at the Tx UE and propagation delays on SL. RAN1 agreed that the UE ensures a minimum time gap Z between any two selected resources of a TB where a HARQ feedback is enabled:
RAN1#100e Agreements:

· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected 
· ‘a’ is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource 
· ‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation
The SL HARQ RTT timer is supposed to be equal to the time gap ‘b’ in above agreements. The value of ‘b’ was discussed in RAN1 thoroughly and finally is determined by UE implementation, based on UE capability. 
Proposal 3: UE starts the HARQ RTT timer in the symbol immediately following the PSFCH resource  and the value of the HARQ RTT timer is set to UE implementation if:

· Mode 1: SL HARQ is enabled and PUCCH is not available;

· Mode 2: SL HARQ is enabled.
When PUCCH is available in mode 1, the resource pool should be configured with PSFCH since the DCI indicates the time gap between PUCCH and PSFCH to notify the PUCCH location to the Tx UE.  Thus, regardless of SL HARQ is enabled or not, as long as PUCCH is available as for Category C, the SL HARQ RTT consists of both time delays on SL and on Uu link and the SL HARQ RTT timer still needs to be started after the PSFCH resource. Then, the remaining SL HARQ RTT after the PSFCH resource further comprises the delays on Uu interface. The minimum time between PSFCH reception and the next scheduled PSCCH/PSSCH retransmitted was also discussed in RAN1 and they had the following agreement:
RAN1#102e Agreements:

For Mode 1 when applicable:

· For the same TB, the minimum time between PSFCH reception and next scheduled PSCCH/PSSCH retransmission is Tprep +delta (ms) 

· To conclude the value of delta>=0 during the e-Meeting

· A UE is not expected to be scheduled consecutive SL transmisions for the same TB such that the minimum time between PSFCH reception and next PSCCH/PSSCH retransmission can not be guaranteed

· FFS the detailed conditions of the applicability 

RAN1#103e Agreements:
· The value of delta in the agreement from RAN1#102 is:

· 0.5 ms

RAN1#103e Agreement:
· The agreement from RAN1#102 applies when the grant is provided for a pool configured with PSFCH resources and the UE uses it for a TB with SL HARQ-feedback enabled.

Where Tprep indicates the slot offset between PSFCH  transmission/reception and the corresponding PUCCH transmission/reception and delta represents the minimum preparation time for gNB. The minimum preparation time for gNB is a fixed value as agreed by RAN1. On the other hand, the value of Tprep is flexible and is indicated in the DCI, ranging from 0 to 15. Thus, SL HARQ RTT timer adapted to Tprep should be considered.
Proposal 4: UE starts the HARQ RTT timer in the symbol immediately following PSFCH resource and  the value of the HARQ RTT timer should be adapted to the value Tprep, where Tprep is the gap between the PSFCH and the PUCCH as indicated in the DCI if:

· Mode 1: SL HARQ is enabled and PUCCH is available;
· Mode 1: SL HARQ is disabled and PUCCH is available.
Since SL HARQ RTT timer represents the minimum time the UE should wait before wake up, the SL retransmission timer is required to be started upon the expiration of the SL HARQ RTT timer, as in legacy specification. 
Proposal 5: The UE start the retransmission timer upon the expiration of the HARQ RTT timer, as in legacy specification.
3 Conclusion

In this contribution, we discuss the remaining issues for L2 Relay architecture and QoS, and made the following proposals:
Proposal 1: SL HARQ RTT timer and SL HARQ retransmission timer (if supported) are maintained per SL process.  
Proposal 2: SL HARQ RTT timer is not used and SL retransmission timer is started in the symbol immediately following the PSSCH transmission/reception if:

· Mode 1: SL HARQ is disabled and PUCCH is not available;

· Mode 2: SL HARQ is disabled.
Proposal 3: UE starts the HARQ RTT timer in the symbol immediately following the PSFCH resource  and the value of the HARQ RTT timer is set to UE implementation if:

· Mode 1: SL HARQ is enabled and PUCCH is not available;

· Mode 2: SL HARQ is enabled.
Proposal 4: UE starts the HARQ RTT timer in the symbol immediately following PSFCH resource and  the value of the HARQ RTT timer should be adapted to the value Tprep, where Tprep is the gap between the PSFCH and the PUCCH as indicated in the DCI if :

· Mode 1: SL HARQ is enabled and PUCCH is available;

· Mode 1: SL HARQ is disabled and PUCCH is available.
Proposal 5: The UE start the retransmission timer upon the expiration of the HARQ RTT timer, as in legacy specification.
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