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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss some left issues on SL DRX from POST email discussions.
Discussion
[bookmark: _Toc85535668][bookmark: _Toc85619698][bookmark: _Toc85619728][bookmark: _Toc85619758][bookmark: _Toc85619791][bookmark: _Toc85619834][bookmark: _Toc85619887][bookmark: _Toc85731916][bookmark: _Toc85731975][bookmark: _Toc85535669][bookmark: _Toc85619699][bookmark: _Toc85619729][bookmark: _Toc85619759][bookmark: _Toc85619792][bookmark: _Toc85619835][bookmark: _Toc85619888][bookmark: _Toc85731917][bookmark: _Toc85731976] [716] MAC Open Issues (LG)
P6
(11/19) Proposal 6: RAN2 should discuss that drx-HARQ-RTT-TimerSL is supported in case PSFCH is configured in resource pool and sl-PUCCH-Config is not configured.
Even if PUCCH is not configured, as long as PSFCH is configured (which is known by network), UE has to wait for a specific processing delay as agreed by RAN1 before re-transmission. Even if one relies on the time gap field in DCI (i.e., gap between PDCCH and indicated PSSCH) to solve the issue (use a PDCCH before PSFCH to schedule a PSSCH after PSFCH by ensuring the gap between new PSSCH and PSFCH), it is anyway not sustainable (the more transmissions are scheduled, the larger gap between PDCCH and PSSCH is required) and certainly a bad implementation considering there could be as many as 32 re-transmission. 
	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)





Figure 1 Long time gap issue for PSFCH configured case
Besides, by supporting RTT timer, a unified approach for starting retransmission timer can be achieved, i.e. retransmission timer is started when HARQ RTT timer expires. 
Therefore, it is preferred to support RTT timer, and the value of RTT timer can be different w/ or w/O PUCCH. Having configurable value of RTT timer for different cases (w/ or w/o PUCCH) can achieve both power saving and the flexibility in scheduling mechanism since the value of RTT timer is configured by network.
[bookmark: _Toc78902350][bookmark: _Toc79064792][bookmark: _Toc79141405][bookmark: _Toc92819666]Have configurable value of RTT timer for different cases (w/ or w/o PUCCH) can achieve both power-saving and the flexible scheduling mechanism.
[bookmark: _Toc78902354][bookmark: _Toc79064818][bookmark: _Toc79141415][bookmark: _Toc92819669]For P6 of [716], configurable drx-HARQ-RTT-TimerSL should be supported.
P8/P9
For the mode 1 SL grant issue, whether ACK or NACK should be reported to gNB for both initial transmission and retransmission are discussed in the post-email discussion, for initial transmission:
	(10/18) Proposal 8: RAN2 should further discuss that when mode 1 SL grant is not in SL active time of any destination that has data to be sent, for initial transmission and the mode 1 grant is dropped, UE sends ACK to gNB.


As commented in the email discussion, the case for initial transmission has been covered in MAC spec already.
1>	else if a MAC PDU has been obtained for a sidelink grant associated to the PUCCH transmission occasion in clause 5.22.1.3.1, the MAC entity shall:
[…]
1>	else:
2>	instruct the physical layer to signal a positive acknowledgement on the PUCCH according to clause 16.5 of TS 38.213 [6].
If we follow the current MAC spec without any enhancement on this, the UE will report ACK since there is no MAC PDU obtained in LCP. We prefer to go with the current spec, i.e. FB ACK to gNB.
Then for retransmission, 
	(9/18) Proposal 9: RAN2 should further discuss that when mode 1 SL grant is not in SL active time of any destination that has data to be sent, for retransmission and the mode 1 grant is dropped, UE sends NACK to gNB.



A unified solution is preferred, i.e. FB ACK to gNB.
[bookmark: _Toc92819670]For P8/9 of [716], for both initial transmission and re-transmission, if a mode-1 SL grant is dropped due to not in SL active time of any destination that has data to be sent, UE sends ACK to gNB by following the current MAC specification.
P10
	(10/18) Proposal 10: RAN2 should further discuss that slots associated with the announced periodic transmissions by the TX UE are considered as SL active time of the RX UE.


RAN2 has confirm the WA on RTT timer derivation from SCI message. But there are some differences between the retransmission resource and periodical reserved resource:
1. For the confirmed WA, no new timer is introduced but only determine the value of RTT timer in a different way. While for periodic transmission, a new timer needs to be defined which has lot spec impact and that should be avoid in this late stage.
2. The on-duration timer + cycle is designed to cover the periodic transmission, we don’t need an additional timer.
3. The derivation of RTT timer is used to achieve more power saving, i.e., introducing another active time only increase the power consumption of the UE.
4. More importantly, the active time derived from announced periodic transmission is not feasible and efficient. Unlike RTT timer derivation from retransmission, the destination of the MAC PDU to be transmitted in next period is uncertain, i.e. the Rx UE cannot know whether it needs to be active in next period.
Therefore, RAN2 should not introduce the new SL active time on slots associated with the announced periodic transmissions by the TX UE.
[bookmark: _Toc92819671]For P10 of [716], RAN2 should not introduce new SL active time for slots associated with the announced periodic transmissions by the TX UE.
P11/P12
	(16/19) Proposal 11: (Under the assumption that RAN2 confirms the WA of down-selection of drx cycle) TX/RX UE determines the DRX cycle applied for groupcast/broadcast transmissions associated with a specific L2 destination ID as the minimum DRX cycle configured for any of the QoS profiles associated with that L2 destination ID. 
Proposal 12: RAN2 should choose between the two options below for down-selection of onduration timer.
-	Option 1 (9/19). TX/RX UE determines the onduration timer applied for groupcast/broadcast transmissions associated with a specific L2 destination ID as the maximum on duration timer configured for any of the QoS profiles associated with that L2 destination ID
-	Option 2 (8/19). TX/RX UE selects the length of the on-duration timer associated with the same QoS profile of selected DRX cycle.


The down selection of DRX cycle and on-duration timer for GC/BC has been discussed for a long time with no consensus, which is mainly because there is no feasible solution. The options are either fail to achieve power saving or fail to meet the QoS requirement, i.e. option 1 in P12 is not feasible since in a worse case a longest on-duration timer and a shortest cycle might make the UE active all the time; option 2 in P12 is not feasible since there maybe multiple “minimum DRX cycles” being selected according to Q10.1, i.e. still multiple on-duration timers.
[bookmark: _Toc92819667]All the options on the table are not feasible.
[bookmark: _Toc92819672]For P11/12 of [716], RAN2 should discuss the feasible solution to perform the down selection of DRX cycle and on-duration timer before confirming the WA.
P13
	Proposal 13: RAN2 should further discuss whether / how to define UE behavior in case of MAC PDU decoding failure (i.e., only L1 DST ID is available).


MAC PDU decoding failure (only L1 DST ID is available) will cause the following 2 issues:
1. L1 ID matches but L2 DST ID doesn’t match, which will cause the UE being active by mistake;
2. L1 ID matches but since there are 2 links maintained by a same UE where the L1 ID is the same and L2 IDs are different, this may cause the wrong value of inactivity timer is utilized.
For the first issue, it has been discussed by RAN2 before and decided this issue is not a typical case which should be solved. 
	Stopping the inactivity timer to handle L1/L2 mismatch is not supported.


The second issue is an even more corner case compared to the first one, i.e. the probability of the case that 2 links maintained by a same UE have the same L1 ID while different L2 IDs is very low. 
Therefore, the handling of the second issue should be aligned with the first issue, i.e. no optimization for this issue is needed.
[bookmark: _Toc92819673]For P13 of [716], no further optimization for inactivity timer handling considering only L1 DST ID being available before MAC PDU decoding.
P15/P16/P17
	(14/18) Proposal 15: RAN2 should further discuss that the determination of RX UE's active time provided by the MAC layer to the physical layer is up to UE implementation. 
Proposal 16: RAN2 should further discuss the options below for the Tx UE’s behaviour to select an initial transmission resource for single MAC PDU transmission.
a)	(9/19)For initial transmission for single MAC PDU, the TX UE can select TX resource within RX UE’s active time where SL DRX timers are running now.
b)	(9/19) For initial transmission for single MAC PDU, the TX UE can select TX resource within RX UE’s active time where on duration timer will be running in future.
c)	(6/19) For initial transmission for single MAC PDU, the TX UE can select TX resource within RX UE’s active time where inactivity timer will be running in future.
d)	(2/19) For initial transmission for single MAC PDU, the TX UE can select TX resource within RX UE’s active time where retransmission timer will be running in future.
e)	(6/19) select resources according to the existing procedure in the MAC
Proposal 17: RAN2 should further discuss the options below for the Tx UE’s behaviour to select a retransmission resource for single MAC PDU transmission.
a)	(9/19) For retransmission for single MAC PDU, the TX UE can select TX resources within RX UE’s active time where SL DRX timers are running now.
b)	(9/19) For retransmission for single MAC PDU, the TX UE can select TX resources within RX UE’s active time where on duration timer will be running in future.
c)	(9/19) For retransmission for single MAC PDU, the TX UE can select TX resources within RX UE’s active time where inactivity timer will be running in future.
d)	(8/19) For retransmission for single MAC PDU, the TX UE can select TX resources within RX UE’s active time where retransmission timer will be running in future.
e)	 (6/19) select resources according to the existing procedure in the MAC.


The above proposals are related to the resource selection aspect, which includes the following 2 issues to be solved in RAN2.
1. How to generate the active time;
2. How to perform resource selection in the candidate resource set.
For the first issue on how to generate the active time, where the difficulty is that the destination-selectin is to be done at LCP, yet here the decision of active-time is per-destination, so the decision of active-time is coupled with destination-selection. And in case a normative text is specified, e.g., based on the LCH with highest priority, it may change when the LCP is done, and thus the gap happens. So there seems no need to pursue a specified concrete UE operation on active-time generation, but good to leave it to UE implementation.
[bookmark: _Toc92819674]For P15 of [716], MAC layer provides active-time to PHY layer for resource set determination, where the generation of active-time is by UE implementation.
The same logic holds for resource selection, i.e., the selection of resource has to take into account of DRX active-time, yet without destination selected, the DRX active time cannot be derived. So there seems no need to pursue a specified concrete UE operation on DRX-based resource selection, but good to leave it to UE implementation. And it is preferred to keep the behaviour for initial transmission and retransmission aligned.
[bookmark: _Toc92819675]For P16/17 of [716], MAC layer selects resources for (re)transmission based on the resource set reported by PHY layer taking into account of the DRX information, but the detailed selection behaviour is up to UE implementation.
P20/P21/P22
	(12/17) Proposal 20: RAN2 confirms that #113-e meeting's agreement below does not apply to GC NACK only.
“If the RX UE does not transmit PSFCH for a HARQ enabled transmission (e.g. due to UL/SL prioritization or ACK) the RX UE still starts the HARQ RTT timer in the symbol/slot following the end of PSFCH resource.”
(14/18) Proposal 21: sl-drx-RetransmissionTimer is not started if PSFCH (NACK) transmission is dropped (due to UL/SL prioritization) in GC NACK only. Whether or not to start the sl-drx-HARQ-RTT-Timer if PSFCH (NACK) transmission is dropped in GC NACK only is FFS.
(8/15) Proposal 22: For unicast, sl-drx-RetransmissionTimer is started after expiring sl-drx-HARQ-RTT-Timer when the PSFCH (NACK) transmission is dropped.


The above proposals are discussing the RTT and retransmission timer started behaviour in SL. The agreements made in RAN2 related to this issue can be summarized as follows:
Table 1 Summary of RTT / Re-tx timer related conclusion
	
	
	
	RTT timer
	Retx timer

	HARQ enable
	ACK/NACK
	PSFCH is transmitted
	After PSFCH
	After expiring of RTT and if PSFCH is NACK

	
	
	PSFCH is not transmitted
	After PSFCH
	FFS

	
	NACK only
	PSFCH is transmitted
	After PSFCH
	After expiring of RTT and if PSFCH is NACK

	
	
	PSFCH is not transmitted (due to prioritization)
	FFS
	FFS

	
	
	PSFCH is not transmitted (due to ACK)
	FFS
	FFS

	HARQ disable
	After PSSCH
	After expiring of RTT and if the decoding is failed


The first FFS point is for ACK/NACK FB case, if the PSFCH is not transmitted due to prioritization, whether/how the retransmission timer should be started after RTT timer expiring. 
Form the offline discussion, companies’ views are mainly distributed in the following 2 directions:
1. Retransmission timer should always be started no matter the MAC PDU decoding is successful or not;
2. Retransmission timer should be started only when the MAC PDU is not decoded successfully, i.e. unsent PSFCH is supposed to be NACK.
For these 2 options, the second one is reasonable and aligned with legacy procedure. 
The main argument for the first option is that in HARQ enabled case, if PSFCH is absent, Tx UE will assume the PSFCH is NACK, and perform retransmission, and if the Rx UE doesn’t start retransmission timer, the misalignment will happen. But this issue is not specific issue for SL DRX, the FB (PUCCH) dropping may also happen in Uu and there is no specification work on that. Besides, if the MAC PDU is decoded successfully, Rx UE doesn’t expect to receive the retransmission packet, nothing is broken if the Rx UE misses this retransmission packet.
[bookmark: _Toc92819668]FB dropping is not a specific issue for SL, it also happens in Uu, and no specification work is done on that.
[bookmark: _Toc92819676][bookmark: _Hlk91686216]For P22 of [716], for ACK/NACK FB case, sl-drx-RetransmissionTimer is started after expiry of sl-drx-HARQ-RTT-Timer only if the dropped PSFCH transmission is NACK.
Then for FFS points in NACK only case. 
There are 2 cases for NACK only FB, i.e. the PSFCH cannot be transmitted due to prioritization or the PDU is decoded successfully. For these 2 cases, for RTT timer, as in legacy, it should be started since the starting of RTT timer doesn’t depend on the result of MAC PDU decoding. And for retransmission timer, 
· If PSFCH is not transmitted due to prioritization issue, which means the PDU is not decoded successfully and Rx UE expects the retransmission. There are 2 options:
1. UE starts the retransmission timer, and it may get retransmission thanks to NACK FB by the other group members, or it may not get retransmission and would thus lead to waste of power.
2. UE doesn’t start the retransmission timer, which may cause transmission failure.
· If PSFCH is not transmitted since the PDU is decoded successfully, the retransmission timer should not be started since the Rx UE is not expecting the retransmission.
So both options (start or not) can work but are not perfect.
Therefore, when PSFCH is not transmitted due to prioritization, it is preferred to align the description of ACK/NACK FB case, i.e. , sl-drx-RetransmissionTimer is started after expiring sl-drx-HARQ-RTT-Timer when the PSFCH (NACK) transmission is dropped.
[bookmark: _Toc92819677]For P20/21 of [716], for NACK only FB case, sl-drx-HARQ-RTT-Timer timer is always started after the corresponding PSFCH resource, regardless of PSFCH transmission dropped or not.
[bookmark: _Toc92819678]For P21 of [716], for NACK only FB case, sl-drx-RetransmissionTimer is started after expiring sl-drx-HARQ-RTT-Timer only if the dropped PSFCH transmission is NACK.
P23
(9/19) Proposal 23: RAN2 confirms following option to determine the sl-drx-startoffset.
-	sl-drx-StartOffset (ms) = DST L2 ID MOD sl-drx-Cycle (ms)
As clarified before, in the other option (n=DST L2 ID MOD N, where N is the total number of sl-drx-startoffset values, and n is an index in the N sl-drx-startoffset values) it is a combination of equation and a table between index and final offset value, where
· The equation is to derive the index
· The table is to derive the offset value from the index
Yet the two seems duplicate the functionality of each other, so that seems not a clean method.
[bookmark: _Toc92819679]For P23 of [716], RAN2 confirms following option to determine the sl-drx-startoffset: sl-drx-StartOffset (ms) = DST L2 ID MOD sl-drx-Cycle (ms).
[718] SL DRX Configuration (Ericsson)
P8
	Proposal 8	For groupcast or broadcast, RAN2 to discuss whether RX UE if in RRC CONNECTED can report SL DRX configurations associated with its interested services to the gNB in order to achieve alignment of Uu DRX of RX UE and SL DRX of RX UE [7/19] or not [10/19].


There is only one controversial issue in this post email discussion, i.e. for BC/GC, whether the RRC connected Rx UE need to report SL DRX configurations or related services to gNB. As replied in the offline discussion, we think there is no need for this optimization since 
· Not much gain is achieved, with the SL-DRX configuration being fixed for G/B-cast, we do not see much feasibility / benefit from changing Uu-DRX dynamically based on reported SL DRX.
· More specification effort and discussion are needed for this optimization. The DRX configuration for BC/GC is determined based on QoS, L2 ID and the down-selection performed by the UE, missing any of them will cause the misalignment between network and the Rx UE, i.e. make the report meaningless. RAN2 need to discuss this clearly before making the decision on reporting.
According to the analysis above, this report is just an optimization with limited gain and need a lot of efforts in RAN2, which should be avoid in this late stage.
[bookmark: _Toc92819680]For P8 of [718], for groupcast or broadcast, RAN2 not pursue RRC_CONNECTED RX UE reporting SL DRX configurations associated with its interested services to the gNB in this release.
Conclusion
We have the following observations:
Observation 1	Have configurable value of RTT timer for different cases (w/ or w/o PUCCH) can achieve both power-saving and the flexible scheduling mechanism.
Observation 2	All the options on the table are not feasible.
Observation 3	FB dropping is not a specific issue for SL, it also happens in Uu, and no specification work is done on that.

We have the following proposals:
Proposal 1	For P6 of [716], configurable drx-HARQ-RTT-TimerSL should be supported.
Proposal 2	For P8/9 of [716], for both initial transmission and re-transmission, if a mode-1 SL grant is dropped due to not in SL active time of any destination that has data to be sent, UE sends ACK to gNB by following the current MAC specification.
Proposal 3	For P10 of [716], RAN2 should not introduce new SL active time for slots associated with the announced periodic transmissions by the TX UE.
Proposal 4	For P11/12 of [716], RAN2 should discuss the feasible solution to perform the down selection of DRX cycle and on-duration timer before confirming the WA.
Proposal 5	For P13 of [716], no further optimization for inactivity timer handling considering only L1 DST ID being available before MAC PDU decoding.
Proposal 6	For P15 of [716], MAC layer provides active-time to PHY layer for resource set determination, where the generation of active-time is by UE implementation.
Proposal 7	For P16/17 of [716], MAC layer selects resources for (re)transmission based on the resource set reported by PHY layer taking into account of the DRX information, but the detailed selection behaviour is up to UE implementation.
Proposal 8	For P22 of [716], for ACK/NACK FB case, sl-drx-RetransmissionTimer is started after expiry of sl-drx-HARQ-RTT-Timer only if the dropped PSFCH transmission is NACK.
Proposal 9	For P20/21 of [716], for NACK only FB case, sl-drx-HARQ-RTT-Timer timer is always started after the corresponding PSFCH resource, regardless of PSFCH transmission dropped or not.
Proposal 10	For P21 of [716], for NACK only FB case, sl-drx-RetransmissionTimer is started after expiring sl-drx-HARQ-RTT-Timer only if the dropped PSFCH transmission is NACK.
Proposal 11	For P23 of [716], RAN2 confirms following option to determine the sl-drx-startoffset: sl-drx-StartOffset (ms) = DST L2 ID MOD sl-drx-Cycle (ms).
Proposal 12	For P8 of [718], for groupcast or broadcast, RAN2 not pursue RRC_CONNECTED RX UE reporting SL DRX configurations associated with its interested services to the gNB in this release.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] R2-2200051 Summary of [POST116-e][716][SL] MAC open issues
[bookmark: _GoBack][2] R2-2200007 Summary of [Post116-e][718][V2X/SL] SL DRX configuration (Ericsson)
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