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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
The Feature of SL-DRX is introduced in Rel-17, and the basic parameters such as onDurationTimer, SlotOffset are supported. However, it is unclear that how the DRX duration is calculated, i.e. based on SFN or DFN of the UE, considering the UE may select different synchronization reference source and in different coverage status of gNB.
This contribution is to discuss the Frame number (i.e. SFN/DFN of TX/RX UE) used in SL-DRX to calculate the SL-DRX on duration.
2. Discussion
2.1 DRX duration calculation
In legacy Uu DRX operation, SFN of the cell would be used to determine when to start drx-onDurationTimer, as follows[1]:
	TS 38.321
5.7	Discontinuous Reception (DRX)
<omitted…>
1>	if the Short DRX cycle is used for a DRX group, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle):
2>	start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.
1>	if the Long DRX cycle is used for a DRX group, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:
2>	if DCP monitoring is configured for the active DL BWP as specified in TS 38.213 [6], clause 10.3:
3>	if DCP indication associated with the current DRX cycle received from lower layer indicated to start drx-onDurationTimer, as specified in TS 38.213 [6]; or
3>	if all DCP occasion(s) in time domain, as specified in TS 38.213 [6], associated with the current DRX cycle occurred in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to start of the last DCP occasion, or during a measurement gap, or when the MAC entity monitors for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while the ra-ResponseWindow is running (as specified in clause 5.1.4); or
3>	if ps-Wakeup is configured with value true and DCP indication associated with the current DRX cycle has not been received from lower layers:
4>	start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.
2>	else:
3>	start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.
NOTE 2:	In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the DRX duration.


However, in sidelink operation, the sidelink transmissions are organized in frames identified by DFN (Direct Frame number). For UEs in network coverage, the DFN can be equal to SFN, and when the UE selects GNSS as the synchronization reference source, we also have a formula with the parameter sl-OffsetDFN to derive the DFN as defined in section 5.8.12 in TS 38.331.
So it should be clarified how the DRX duration would be calculated, e.g. based on TX/RX UE’s SFN/DFN. As we need to consider the UEs which are out-of-coverage and the UEs which are not synchronized to cells but GNSS, it is straightforward that the DFN should be consider in DRX duration calculation instead of SFN. For in-coverage UE, the SFN would also be converted into DFN anyway.
[bookmark: _Ref71633567][bookmark: OLE_LINK1]Proposal 1: In sidelink operation, DFN is used to calculate the DRX duration instead of SFN, for both IC and OOC UEs.
Then it should be discussed whether DFN of TX UE or RX UE should be used. Generally, it can be categorized as two cases:
A. TX UE and RX UE have different synchronization reference sources. E.g., TX UE and RX UE are synchronized to cells with different SFN, or TX UE and RX UE are synchronized to a cell and GNSS respectively, which may not be synchronized to each other.
B. TX UE and RX UE have the same synchronization reference source. E.g., TX UE and RX UE are synchronized to cells with same SFN, or TX UE and RX UE are both synchronized to GNSS.
When TX UE and RX UE have same synchronization reference source, it is straightforward that this same DFN will be used for DRX duration calculation, but we still need to clearly specify which UE’s DFN is used, as DFN is a per-UE concept. 
When TX UE and RX UE have different synchronization reference sources, if each UE’s follows its own DFN for DRX duration calculation, misalignment about the timing of DRX duration may occur and lead to SL DRX operation performance downgraded. Therefore, we also need to specify which UE’s DFN is used as DFN for DRX duration calculation. 
Regarding case-A, the potential DRX timing misalignment between TX UE and RX UE should be further discussed. In Rel-16, the case that NR-V2X UEs having different Tx-Sync was discussed and the following understanding is reached[2]:
	RAN2 #113bis-e meeting chairman notes:
· RAN2 understands in Rel-16, there may be some cases where R16 NR-V2X UEs having different Tx-Sync may fail to communicate with each other for both FB enabled and disabled cases. There will be no specification impacts in this release. 


[bookmark: _Ref79135029]Observation 1: RAN2 understands in Rel-16, there may be some cases where R16 NR-V2X UEs having different Tx-Sync may fail to communicate with each other.
[bookmark: _GoBack][bookmark: OLE_LINK2][bookmark: OLE_LINK3]If we follow the Rel-16 design, when NR-V2X UEs having different Tx-Sync fail to communicate with each other, of course the DRX operation is not valid as well because it is on top of normal communications. If we take Rel-16 as baseline for R17 DRX aspects, i.e., we mainly consider DRX when UEs having same Tx-Sync (or the Sync difference is within CP), then a feasible and simple solution is up to both TX UE’s and RX UE’s own DFN to calculate the DRX duration respectively. 
This principle can be applied to all cast types.
[bookmark: _Ref71633571]Proposal 2: For SL unicast/groupcast/broadcast, the TX UE and RX UE use its own DFN to calculate the DRX duration respectively.
3. Conclusion
We have the following observation and proposals:
Observation 1: RAN2 understands in Rel-16, there may be some cases where R16 NR-V2X UEs having different Tx-Sync may fail to communicate with each other.
Proposal 1: In sidelink operation, DFN is used to calculate the DRX duration instead of SFN, for both IC and OOC UEs.
Proposal 2: For SL unicast/groupcast/broadcast, the TX UE and RX UE use its own DFN to calculate the DRX duration respectively.
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