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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper is to discuss the left issues on sidelink DRX. 
Who to configure?
DRX for Broadcast and Groupcast
According to RAN2#113e agreement, the only FFS point for BC/GC DRX configuration is whether dedicated-RRC can be used for RRC_CONNECTED TX-UE/RX-UE.
Firstly, one should exclude the case of SIB delivery using dedicated-RRC, which is still based on the cell-specific SIB information, i.e., not UE-specific configuration.
Proposal 1 [bookmark: _Toc79143110]For SL broadcast/groupcast, for in-coverage case, RRC_CONNECTED TX-UE/RX-UE can obtain DRX configuration from SIB (which can be delivered via dedicated-RRC signalling).
[bookmark: _Toc59021316][bookmark: _Toc59021463][bookmark: _Toc59031912]Secondly, whether UE-specific RRC is feasible:
· it is obviously not feasible for Rx-UE, since data delivery of group-cast and broadcast is naturally not per-UE;
· it could be feasible for Tx-UE, i.e., it can be used to configure per-UE TX resources, as a subset of RX time occasions allowed by the DRX configuration for RX-UE;
But then if one for the latter point goes for the UE-specific DRX configuration, it should be achievable already by configuring UE-specific TX pool (mode-2) or via UE-specific SL grant provisioning (mode-1).
[bookmark: _Toc79069013]The UE-specific DRX for RX-UE is not feasible, and the UE-specific DRX for TX-UE is already feasible by configuring TX resource (pool) in a UE-specific manner.
Proposal 2 [bookmark: _Toc79143111]For SL broadcast and groupcast, do not pursue dedicated-RRC based UE-specific DRX configuration for RRC_CONNECTED TX-UE/RX-UE.
DRX for Unicast
At RAN2#114, it was discussed that
Proposal 4	[11/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is OOC, RAN2 discuss whether Tx-UE decides the DRX configuration in signalling-2 (Tx->Rx) with or without relying on pre-configuration.
=> Skipped the discussion.
Proposal 6	[16/21] In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_IDLE/RRC_INACTIVE state, Tx-UE obtain DRX configuration from SIB to generate signalling-2 (Tx->Rx).
=> Skipped the discussion.
I.e., there is one left issue on what is the input for out-of-coverage/RRC_IDLE/RRC_INACTIVE Tx-UE to generate the signalling-2, and the same issue holds for RRC_CONNECTED Tx-UE in case of mode-2
3:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may report the information received in signaling-1 (Rx->Tx) to the serving network.
4:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may obtain DRX configuration from dedicated RRC to generate signalling-2 (Tx->Rx).
For the former one, i.e., out-of-coverage and RRC_IDLE/INACTIVE, the key is whether pre-configuration and SIB should act as input.
· On the one hand, pre-configuration/SIB contains information on Tx-pool, so that should be helpful for Tx-UE to decide on the final DRX (or rigorously, DTX for Tx-UE) parameter to match the Tx-pool configuration;
· On the other hand, in case the pre-configuration/SIB further contains concrete DRX parameter, it is not clear how should Tx-UE behave on both input: assistance information from Rx-UE which is UE specific and DRX configuration in pre-configuration and SIB which is common.
Proposal 3 [bookmark: _Toc79143112]For SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, RAN2 does not pursue including DRX configuration in pre-configuration/SIB as input for Tx-UE to decide the DRX configuration in signalling-2 (Tx->Rx).
For RRC_CONNECTED, the opponent questioned on the reason for mode-2 UE to follow network configuration on DRX parameter, and thus questioned the need of reporting assistance information to network. However, considering the Tx resource pool is configured in a UE-specific manner for RRC_CONNECTED UE, the selection can be between
· Either one believes the network will not adapt Tx-pool configuration based on the assistance information, so that Tx-UE will decide DRX parameter autonomously based on Tx-pool configuration;
· Or one believes the network will adapt Tx-pool configuration based on the assistance information, so that it is a joint decision by network for Tx-pool and DRX configuration (Uu and SL DRX);
In our view, the latter one is preferred, i.e., a unified design for RRC_CONNECTED UE without differentiating mode-1 and mode-2.
Proposal 4 [bookmark: _Toc79143113]In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE report the information received in signaling-1 (Rx->Tx) to the serving network, and obtain DRX configuration from dedicated RRC to generate signalling-2 (Tx->Rx), for both mode-1 and mode-2.
The final left issue is the content of assistance information. The baseline scheme can be UAI message used for Uu interface, where the DRX info is included
DRX-Preference-r16 ::=              SEQUENCE {
    preferredDRX-InactivityTimer-r16    ENUMERATED {
                                            ms0, ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60, ms80,
                                            ms100, ms200, ms300, ms500, ms750, ms1280, ms1920, ms2560, spare9, spare8,
                                            spare7, spare6, spare5, spare4, spare3, spare2, spare1} OPTIONAL,
    preferredDRX-LongCycle-r16          ENUMERATED {
                                            ms10, ms20, ms32, ms40, ms60, ms64, ms70, ms80, ms128, ms160, ms256, ms320, ms512,
                                            ms640, ms1024, ms1280, ms2048, ms2560, ms5120, ms10240, spare12, spare11, spare10,
                                            spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 } OPTIONAL,
    preferredDRX-ShortCycle-r16         ENUMERATED {
                                            ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, ms20, ms30, ms32,
                                            ms35, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, spare9,
                                            spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 } OPTIONAL,
    preferredDRX-ShortCycleTimer-r16    INTEGER (1..16)    OPTIONAL
}
I.e., Rx UE can suggest SL-DRX configuration to Tx UE.
Proposal 5 [bookmark: _Toc79143114]For SL unicast, for assistance information from Rx-UE to Tx-UE, it includes suggested SL-DRX configuration as baseline. FFS on the detailed DRX parameter to be included in the configuration.

How to configure?
Unicast
[bookmark: _Hlk79140407]For unicast, since the per-direction approach has been agreed,
5: 	For unicast, for OOC scenario, adopt per-direction DRX configuration is as baseline. FFS on whether it is TX-centric or Rx-centric, i.e. TX UE or RX UE decides it.
It should be applicable to the definition of long DRX cycle, on-duration timer and DRX offset. And there is no need for per-QoS configuration
7:	For unicast, the SL inactivity timer value may take into consideration the QoS.  Whether any specification impacts are needed is FFS.
Proposal 6 [bookmark: _Toc79143115]For SL unicast, long DRX cycle, on-duration timer length, DRX offset, inactivity timer and RTT/Re-transmission timer are all configured per-link-and-per-direction. RAN2 not pursue per-QoS SL-DRX configuration (long DRX cycle, on-duration timer length, DRX offset, inactivity timer and RTT/Re-transmission timer) for SL unicast.
Groupcast / Broadcast
Based on the RAN2#114 agreement, 
4:	For GC/BC, DRX cycle is configured per QoS profile.
5a:	For GC/BC, RAN2 understands that sl-drx-startoffset does not take QoS requirement into consideration.
5b:	For GC/BC, For GC/BC, sl-drx-startoffset is set based on DST L2 ID.
One key FFS point is how to implement the “sl-drx-startoffset is set based on DST L2 ID” conclusion. In order for load balancing, one can simply use a formula to distribute the load of each L2 ID in time domain evenly, similar to what was designed for PO calculation, e.g.,
Offset = L2-destination-address MOD Number-slots-in-a-DRX-cycle
Proposal 7 [bookmark: _Toc65073786][bookmark: _Toc67478402][bookmark: _Toc68250504][bookmark: _Toc79143116]For SL groupcast and broadcast, offset is calculated from L2 destination address using defined formula.
Proposal 8 [bookmark: _Toc79143117]Besides DRX cycle, for SL groupcast and broadcast, the length of on-duration timer length are configured per-PQI/QoS. For SL groupcast, the length of inactivity timer and RTT/Re-transmission timer are configured per-PQI/QoS.
Another issue is how to do the per-QoS configuration. 
· As discussed in R16 for SDAP layer configuration on QoS-to-DRB mapping, there is a need for “default” DRB to carry the QoS which cannot be mapped to dedicated DRB, since it is infeasible to exhaust all QoS profile due to the existence of non-standardized QoS. 
· Similarly, since in R17, there is a need for configuration on QoS-to-DRX mapping, there would be a need for “default” DRX to carry the QoS which cannot be mapped to other dedicated DRX to carry the dedicated QoS profile.
Furthermore, for those messages which are hard to map to a specific QoS, e.g., PC5-S DCR message, or discovery message, there is a need for the DRX pattern as well.
Proposal 9 [bookmark: _Toc79143118]For SL groupcast and broadcast, besides DRX setting(s) mapped to dedicated QoS(s), define a default DRX setting for the messages which cannot be mapped to dedicated QoS.
Another left issue is how to configure inactivity timer and RTT/Re-transmission timer. At lease, in case the Tx-UE is in mode-2, it is feasible to adopt per-QoS configuration, since Tx-UE knows the destination address and associated QoS, and thus can apply the corresponding RTT/Re-tx timer.
The 3rd topic is if one destination L2 ID has multiple associated QoS flows and thus multiple QoS/DRX mechanisms, whether to apply multiple DRX behaviour for the multiple associated QoS, or to down-select to a single DRX parameter.
3:	For GC/BC, DRX cycle(s) is configured per QoS profile. FFS on the need of down-select one DRX cycle from available DRX cycles for a specific L2 DST ID if UE has multiple QoS profiles for same DST L2 ID.
There seems a majority view in R2 to do the down-selection. But it is not easy since as shown in the table below
[image: ]
SL QoS have multiple dimensions, and the ordering of one dimension is not necessarily the same as the other dimension (one has to consider of non-standardized QoS and has to consider there might be new PQI added into the standardized PQI table).
[bookmark: _Toc79069014]It is infeasible to down-select DRX from multiple DRX patterns for different QoS according to a single dimension in the QoS table.
According to above, if it is preferred for both Tx/Rx UE to use the single DRX parameter, it seems the only way-out is to select
· With the shortest DRX cycle and RTT timer within the ones corresponding to the QoS associated with the service;
· With the longest on-duration timer and retransmission timer within the ones corresponding to the QoS associated with the service;
Although this is a feasible way-out to derive a same / single DRX pattern for both Tx and Rx UE, it does not necessarily achieve better performance than following multiple DRX patterns, e.g., considering two associated QoS
· DRX1 for QoS1, shorter on-duration/re-tx timer + shorter DRX cycle/RTT timer;
· DRX2 for QoS2, longer on-duration/re-tx timer + longer DRX cycle/RTT timer;
So, the final decided DRX of longer on-duration/re-tx timer + shorter DRX cycle/RTT timer would have higher power consumption for both DRX1 and DRX2 – in the extreme case, if the longer on-duration timer length > shorter DRX cycle, UE may end up with no power saving gain at all. 
Proposal 10 [bookmark: _Hlk70582922][bookmark: _Toc79143119]For SL groupcast and broadcast, if a specific L2 destination ID associates with multiple associated QoS, UE simply follows multiple DRX for the multiple associated QoS, i.e., do not pursue down-selection of a single DRX.
The mechanism for DRX timer(s)
Inactivity timer
According to the RAN2#113bis-e agreement
6:	For unicast, the RX UE maintains a separate SL inactivity timer for each pair of src/dest L2 ID.
7:	For unicast, the SL inactivity timer value may take into consideration the QoS.  Whether any specification impacts are needed is FFS.
8:	For unicast, RX UE starts/restarts the inactivity timer with the value configured for that pair of src/dest L2 ID.
9:	For unicast, the RX UE (re)starts the inactivity timer upon reception of a new SL data transmission from the RX UE perspective for that pair of src/dest L2 ID.
10:	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.
11:	For unicast, the RX UE (re)starts the inactivity timer in the first slot after SCI (SCI1+SCI2) reception.
12:	For unicast, the TX UE maintains a timer corresponding to the SL Inactivity timer in the RX UE for each pair of src/dest L2 ID, and uses the timer as part of criterion for determining the allowable transmission time for the RX UE.
13:	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.
14:	SL Inactivity timer is supported for groupcast. FFS on the scenarios where it is supported.
15:	SL Inactivity timer is not supported for broadcast transmissions.
16:	The RX UE is active on sidelink (monitors SCI1+SCI2) as long as at least one of the SL inactivity timers associated with unicast or groupcast (if supported) is running.
17:	As a baseline, agreements 7-13 inclusive are applied to SL inactivity timer for groupcast, with the difference that “src/dest L2 ID pair” is replaced with “groupcast L2 destination ID or src/dest L2 id pair” (dependent on the conclusion of proposal 17).  Any specific handling which may be needed for synchronization of inactivity timers for the groupcast case is FFS.
A third issue is the granularity of inactivity timer for G-cast as captured in P17. 
As discussed in post meeting email discussion [706], there is a wide support on using a same inactivity timer for both Tx and Rx
Q1.11) Can the TX UE (re)start its timer corresponding to the SL inactivity timer for a groupcast L2 ID upon reception for the same groupcast L2 ID?
[…]
Summary of 1.11
13/14 companies responded yes.  Rapporteur thinks it should be straightforward to go with clear majority.
Proposal 9 – For groupcast, the TX UE restarts its timer corresponding to inactivity timer for the L2 destination ID (used for determining the allowable transmission time) upon reception of new data. [13/14]
Following the majority view, this proposal would result into another proposals: For G-cast, not only a reception can (re)start inactivity timer for transmission, but also a transmission can (re)start inactivity timer for reception and transmission.
Proposal 11 [bookmark: _Toc70282102][bookmark: _Toc78808273][bookmark: _Toc79143120]For SL groupcast, upon transmission of new data, the UE restarts its inactivity timer for the L2 destination ID, to determine the allowable transmission and reception time.
RTT timer and retransmission timer
According to the RAN2#113bis-e agreement
19:	Working assumption: SL HARQ RTT timer can be derived from the retransmission resource timing when the SCI indicates a retransmission resource. FFS whether explicitly configured SL HARQ RTT timer may be still required. If big problem is identified next meeting, we can revisit it.
20:	The value(s) of the SL HARQ RTT Timer, when explicitly configured and not determined via SCI (if agreed to do so), is determined by UE or NW implementation.
21:	For unicast, sidelink retransmission timer can be supported for at least some cases of HARQ disabled transmissions. FFS whether HARQ RTT is supported or not.
22:	For transmissions with HARQ feedback, the RX UE starts the SL HARQ RTT timer in the symbol/slot following the end of PSFCH transmission.
23:	If the RX UE does not transmit PSFCH for a HARQ enabled transmission (e.g. due to UL/SL prioritization) the RX UE still starts the HARQ RTT timer in the symbol/slot following the end of PSFCH resource.
24:	For cases where there is some uncertainty in the timing of a retransmission for a HARQ process (e.g. due to no retransmission resource indicated in the SCI, or possible reselection by the TX UE) the RX UE uses a configured retransmission timer.
25:	Retransmission timer can be started upon expiry of the HARQ RTT timer.
26:	The value(s) of the SL retransmission timer can be determined by UE or NW implementation.
The second issue is whether to support RTT timer for FB disabled case or not. When FB is disabled, 
Firstly, if PSFCH is not configured in the resource pool, there is no timing restriction on the N-th transmission and (N+1)-th transmission, so RTT timer can be zero.
Secondly, if PSFCH is configured in the resource pool, considering the case where TX-UE is in mode-1
· HARQ FB enabling / disabling is decided by Tx-UE;
· But it is network that is responsible of resource provisioning;
So without knowing the HARQ FB enabling / disabling decision, the network can only conservatively provide resources, i.e., always secure the gap between N/N+1-th resources.
[bookmark: _Toc70282094][bookmark: _Toc78808284][bookmark: _Toc79069015]If PSFCH is configured in the resource pool and if TX-UE is in mode-1, network can only conservatively provide resources, i.e., always secure the gap between N/N+1-th resources.
So at Rx side, without knowing 
· Whether the Tx UE is in mode-1, so even if FB is disabled, the gap would be still there
· Or whether the Tx UE is in mode-2. So when FB is disabled, the gap would not be there
[bookmark: _Toc70282095][bookmark: _Toc78808285][bookmark: _Toc79069016]If PSFCH is configured in the resource pool and if TX-UE is in mode-1, Rx-UE has to deal with the uncertainty of Tx-UE, either it is in mode-1 so there would be gap before N+1-th transmission, or it is in mode-2 so there would be no gap.
Considering that, the only way-out is to let Rx-UE to monitor possible resources either with or without gap, so regardless of whether RTT timer is needed, retransmission timer is needed, and with a longer time to cover the possible gap. This is also aligned with the P10 of [706] which is to propose different timer length for FB-enable/disable for RTT timer.
Proposal 10 –HARQ RTT is supported for both HARQ enabled and HARQ disabled cases by allowing HARQ RTT timer to be set to different values.  FFS on the specific values that can be used for HARQ disabled case. [11/15]
Proposal 12 [bookmark: _Toc70282106][bookmark: _Toc78808277][bookmark: _Toc79143121]For SL unicast and groupcast, HARQ retransmission timer is supported for both FB enabled / disabled cases, but with different timer lengths.
Then the left issue is when to start RTT/Re-transmission timer.
According to Uu DRX design
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>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission;
I.e., the RTT timer will start from either the next symbol after feedback or after data channel. Looking at the channel structure of sidelink


Figure 3 Resource mapping of control/data channel for SL (Example-1: left, Example-2: right)
If compare the two solutions:
· Start re-transmission timer since the next symbol after 2nd-stage SCI
· Start re-transmission timer since the next symbol after PSSCH, or equivalently, since the next slot after 2nd-stage SCI;
Obviously, since the time length of 2nd SCI is not a fixed but variable value, depending on the MCS selected, it is hard for the DRX timer configured by RRC to adapt with this per-transmission starting point (i.e., the end of 2nd stage SCI), so the start of re-transmission timer should NOT be on the next symbol after 2nd-stage SCI.
Proposal 13 [bookmark: _Toc70282108][bookmark: _Toc78808279][bookmark: _Toc79143122]For SL unicast and groupcast, for FB disabled case, the RTT timer (if RTT timer is supported/configured) is started upon the first slot after PSSCH.
For FB enabled case, based on the conclusion from R2#113bis, the only FFS point is the granularity, 
22:	For transmissions with HARQ feedback, the RX UE starts the SL HARQ RTT timer in the symbol/slot following the end of PSFCH transmission.
Proposal 14 [bookmark: _Toc78270328][bookmark: _Toc70282109][bookmark: _Toc78808280][bookmark: _Toc79143123]For SL unicast and groupcast, for FB enabled case, the RTT timer is started upon the first slot after PSFCH.
DRX command MAC CE
According to RAN2#113e agreement
8: 	SL DRX Command MAC CE is introduced for SL DRX operation in unicast. FFS on the need of groupcast. FFS on the detailed UE behaviour (including relation to inactivity timer).
Firstly, since RAN2 has ruled out the usage of short cycle, 
3:	Short DRX cycle is not introduced for SL unicast, groupcast and broadcast in Rel-17.
There would be no need for separate DRX command and long DRX command MAC CE.
[bookmark: _Toc65072900][bookmark: _Toc70282096][bookmark: _Toc78808286][bookmark: _Toc79069017]Without short DRX cycle for SL, no need for separate DRX command and long DRX command MAC CE.
Secondly, for the detailed UE behaviour upon DRX command, following the behaviour defined for Uu-DRX
1>	if a DRX Command MAC CE or a Long DRX Command MAC CE is received:
[bookmark: _Hlk49354090]2>	stop drx-onDurationTimer for each DRX group;
2>	stop drx-InactivityTimer for each DRX group.
[…]
1>	if a DRX Command MAC CE is received:
2>	if the Short DRX cycle is configured:
[…]
2>	else:
3>	use the Long DRX cycle for each DRX group.
1>	if drx-ShortCycleTimer for a DRX group expires:
2>	use the Long DRX cycle for this DRX group.
1>	if a Long DRX Command MAC CE is received:
2>	stop drx-ShortCycleTimer for each DRX group;
2>	use the Long DRX cycle for each DRX group.
The UE behaviour upon receiving SL DRX command MAC CE should be stopping on-duration timer and inactivity timer.
Proposal 15 [bookmark: _Toc65073784][bookmark: _Toc70282110][bookmark: _Toc78808281][bookmark: _Toc79143124]For SL unicast, upon receiving SL DRX command MAC CE, UE stop on-duration timer and inactivity timer.
But then the logic seems only applies to unicast, where for the direction of UE1 => UE2 (where UE1 as TX, UE2 as RX), UE1 can base on its TX buffer, to decide on whether to keep UE2 in active time or not. While for groupcast, where there are multiple UEs in the group, it is not reasonable for one UE to base on its own TX buffer to request all others into inactive time, i.e., there might be other UEs who would like to transmit so would like to keep the UEs in the group in active time.
Proposal 16 [bookmark: _Toc65073785][bookmark: _Toc70282111][bookmark: _Toc78808282][bookmark: _Toc79143125]For SL groupcast and broadcast, do not support DRX command MAC CE.
Alignment between SL-DRX and Uu-DRX
Firstly, for BC/GC, the SL DRX is common (cannot be changed by the Tx side), and the Uu DRX is configured by the NW, therefore the alignment can only be achieved by Rx UE’s gNB. In order to achieve this alignment, Rx UE’s gNB should be aware of SL DRX of the Rx UE, which can be achieved by the existing SUI and UEAssistanceInformation mechanism, i.e. no new mechanism is needed.
Proposal 17 [bookmark: _Toc79065071][bookmark: _Toc79143126]No new mechanism is needed for achieving the alignment of Uu DRX and SL DRX for groupcast and broadcast for Rx UE.
Then for UC, the SL DRX is configured by the Tx side (either Tx UE itself or its serving gNB) considering the assistance information of Rx UE while the Uu DRX is configured by Rx UE’s gNB considering the report from Rx UE, which can be seen as follows:


Figure 4 Uu/SL DRX configuration procedure
It is straightforward that the alignment of Rx UE’s Uu DRX and SL DRX can be achieved by Rx UE’s gNB. For Tx UE and Tx UE’s gNB, the input is assistance information from Rx UE and the expected output is SL DRX configuration. The content of assistance information is not decided yet:
· [bookmark: _Hlk78901783]If the assistance information doesn’t include the Rx UE’s Uu DRX implicitly, the Tx UE (and its gNB) is not aware of Rx UE’s Uu DRX;
· If the assistance information includes the Rx UE’s Uu DRX implicitly, i.e. the Tx UE (and its gNB) can be aware of Rx UE’s Uu DRX, there are other information should be considered for determining SL DRX, for example SL DRX of other PC5 links, QoS, tx pattern…. Therefore, the alignment between Uu DRX and SL DRX of Rx UE can’t be guaranteed by the Tx UE.
Regardless of whether Rx UE’s Uu DRX is included in assistance information implicitly or not, the alignment between Uu DRX and SL DRX of Rx UE can’t be guaranteed by the Tx UE (and its gNB) i.e. there is no additional benefit on including Rx UE’s Uu DRX implicitly. Therefore, the baseline scheme of assistance information in SL DRX can be UAI message used for Uu interface, where the DRX info is included. 
Proposal 18 [bookmark: _Toc79065072][bookmark: _Toc79143127]For SL unicast, for assistance information from Rx-UE to Tx-UE, it doesn’t include Uu DRX of the Rx UE.
In RAN2 114-e, the following agreement is concluded on the start point of RTT timer when sl-PUCCH-Config is configured:
	7: 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



After checking RAN1 agreement, our understanding is that both PUCCH and PUSCH can be used to carry the SL HARQ FB. PUSCH can be used when PUCCH with SL HARQ FB is prioritized and overlapped with PUSCH of priority index 0. In such case, UE should also start the corresponding RTT timer after PUSCH with HARQ FB transmission. 
Proposal 19 [bookmark: _Toc78902353][bookmark: _Toc79064817][bookmark: _Toc79068991][bookmark: _Toc79143128]When sl-PUCCH-Config is configured, and SL HARQ feedback is transmitted via PUSCH, 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 PUSCH. 

Other related issues
Applicable resources for SL-DRX
The DRX configuration may overlap with multiple pool(s) (which can be either TX pool(s) for TX-UE, or RX pool(s) for RX-UE), where the available subframes and unavailable subframes are defined per pool, which include
1. SSB: I.e., derived from sync configuration index;
2. UL subframe: I.e., derived from TDD configuration;
3. Reserved subframe: derived from SSB and UL subframe;
[image: ]
Obviously, DRX configuration has to reach a common understanding at TX-UE side and RX-UE side, i.e., based on a common resource set to calculate the length of offset and cycle, and based on a common resource set to increase / decrease the timers. In light of that DRX configuration cannot be configured in a per-pool manner, since the TX-pool and RX-pool may be different for TX-UE and RX-UE, it is hard to define DRX configuration based on the resource type-1/2/3 above which is per-pool resources.
Due to reasons above, one cannot exclude subframe type-1/2/3 from the target of DRX setting.
Proposal 20 [bookmark: _Toc79143129]For SL DRX, UE bases on all time resources to calculate the length of DRX cycle, offset and timers.
Another issue is based on what granularity to start the related timers, symbol or slot. RAN2 has agreed on “slot” for inactivity timer for U-cast.
11:	For unicast, the RX UE (re)starts the inactivity timer in the first slot after SCI (SCI1+SCI2) reception.
13:	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.
Since the logic is the same, i.e., although both symbol and slot are feasible for NR sidelink, symbol level granularity does not bring flexibility, since the sidelink PHY channels appear periodically in each slot. This conclusion can be extended to all cases.
Proposal 21 [bookmark: _Toc79143130]The start of the SL-DRX cycle/timers on PC5 interface is determined in the granularity of slots. 
Impact for Tx/Rx DRX mis-match
Another issue is whether there is a need to specify Tx-UE behaviour to handle the mismatch between Tx and Rx UE DRX state, e.g., due to missing or mis-detection of PSCCH/PSFCH.
Considering the conclusion in [706], there seems no big favour of that by RAN2 group
Proposal 6 – Specifying mechanisms to Using use HARQ feedback to handle Inactivity timer mismatch between TX and RX UE (for groupcast and broadcastunicast and groupcast) is not considered in this release. [14/14]
Considering the various kinds of reasons that may lead to mismatch between Tx and Rx, there seems no big motivation to take the specification effort to dig into this aspect, and thus we propose to avoid that as a general principle.
Proposal 22 [bookmark: _Toc79143131]RAN2 not pursue normative text for TX side behaviour in order to handle Tx/Rx DRX mismatch issue.

Conclusion
We have the following observations:
Observation 1	The UE-specific DRX for RX-UE is not feasible, and the UE-specific DRX for TX-UE is already feasible by configuring TX resource (pool) in a UE-specific manner.
Observation 2	It is infeasible to down-select DRX from multiple DRX patterns for different QoS according to a single dimension in the QoS table.
Observation 3	If PSFCH is configured in the resource pool and if TX-UE is in mode-1, network can only conservatively provide resources, i.e., always secure the gap between N/N+1-th resources.
Observation 4	If PSFCH is configured in the resource pool and if TX-UE is in mode-1, Rx-UE has to deal with the uncertainty of Tx-UE, either it is in mode-1 so there would be gap before N+1-th transmission, or it is in mode-2 so there would be no gap.
Observation 5	Without short DRX cycle for SL, no need for separate DRX command and long DRX command MAC CE.

We have the following proposals:
Proposal 1	For SL broadcast/groupcast, for in-coverage case, RRC_CONNECTED TX-UE/RX-UE can obtain DRX configuration from SIB (which can be delivered via dedicated-RRC signalling).
Proposal 2	For SL broadcast and groupcast, do not pursue dedicated-RRC based UE-specific DRX configuration for RRC_CONNECTED TX-UE/RX-UE.
Proposal 3	For SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, RAN2 does not pursue including DRX configuration in pre-configuration/SIB as input for Tx-UE to decide the DRX configuration in signalling-2 (Tx->Rx).
Proposal 4	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE report the information received in signaling-1 (Rx->Tx) to the serving network, and obtain DRX configuration from dedicated RRC to generate signalling-2 (Tx->Rx), for both mode-1 and mode-2.
Proposal 5	For SL unicast, for assistance information from Rx-UE to Tx-UE, it includes suggested SL-DRX configuration as baseline. FFS on the detailed DRX parameter to be included in the configuration.
Proposal 6	For SL unicast, long DRX cycle, on-duration timer length, DRX offset, inactivity timer and RTT/Re-transmission timer are all configured per-link-and-per-direction. RAN2 not pursue per-QoS SL-DRX configuration (long DRX cycle, on-duration timer length, DRX offset, inactivity timer and RTT/Re-transmission timer) for SL unicast.
Proposal 7	For SL groupcast and broadcast, offset is calculated from L2 destination address using defined formula.
Proposal 8	Besides DRX cycle, for SL groupcast and broadcast, the length of on-duration timer length are configured per-PQI/QoS. For SL groupcast, the length of inactivity timer and RTT/Re-transmission timer are configured per-PQI/QoS.
Proposal 9	For SL groupcast and broadcast, besides DRX setting(s) mapped to dedicated QoS(s), define a default DRX setting for the messages which cannot be mapped to dedicated QoS.
Proposal 10	For SL groupcast and broadcast, if a specific L2 destination ID associates with multiple associated QoS, UE simply follows multiple DRX for the multiple associated QoS, i.e., do not pursue down-selection of a single DRX.
Proposal 11	For SL groupcast, upon transmission of new data, the UE restarts its inactivity timer for the L2 destination ID, to determine the allowable transmission and reception time.
Proposal 12	For SL unicast and groupcast, HARQ retransmission timer is supported for both FB enabled / disabled cases, but with different timer lengths.
Proposal 13	For SL unicast and groupcast, for FB disabled case, the RTT timer (if RTT timer is supported/configured) is started upon the first slot after PSSCH.
Proposal 14	For SL unicast and groupcast, for FB enabled case, the RTT timer is started upon the first slot after PSFCH.
Proposal 15	For SL unicast, upon receiving SL DRX command MAC CE, UE stop on-duration timer and inactivity timer.
Proposal 16	For SL groupcast and broadcast, do not support DRX command MAC CE.
Proposal 17	No new mechanism is needed for achieving the alignment of Uu DRX and SL DRX for groupcast and broadcast for Rx UE.
Proposal 18	For SL unicast, for assistance information from Rx-UE to Tx-UE, it doesn’t include Uu DRX of the Rx UE.
Proposal 19	When sl-PUCCH-Config is configured, and SL HARQ feedback is transmitted via PUSCH, 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 PUSCH.
Proposal 20	For SL DRX, UE bases on all time resources to calculate the length of DRX cycle, offset and timers.
Proposal 21	The start of the SL-DRX cycle/timers on PC5 interface is determined in the granularity of slots.
Proposal 22	RAN2 not pursue normative text for TX side behaviour in order to handle Tx/Rx DRX mismatch issue.
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