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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In rel. 16 the RLF for sidelink depends on data availability. If the data is available for transmission, transmissions can be made and HARQ feedback (DTX) based RLM/ F can be used, as specified:
5.22.1.3.3	HARQ-based Sidelink RLF detection
The HARQ-based Sidelink RLF detection procedure is used to detect Sidelink RLF based on a number of consecutive DTX on PSFCH reception occasions for a PC5-RRC connection.
RRC configures the following parameter to control HARQ-based Sidelink RLF detection:
-	maxNumConsecutiveDTX.
The following UE variable is used for HARQ-based Sidelink RLF detection.
-	numConsecutiveDTX, which is maintained for each PC5-RRC connection.
The Sidelink HARQ Entity shall (re-)initialize numConsecutiveDTX to zero for each PC5-RRC connection which has been established by upper layers, if any, upon (re)configuration of maxNumConsecutiveDTX.
The Sidelink HARQ Entity shall for each PSFCH reception occasion associated to the PSSCH transmission:
1>	if PSFCH reception is absent on the PSFCH reception occasion:
2>	increment numConsecutiveDTX;
2>	if numConsecutiveDTX reaches maxNumConsecutiveDTX:
3>	indicate HARQ-based Sidelink RLF detection to upper layers.
1>	else:
2>	re-initialize numConsecutiveDTX to zero.
But, if there’s no more data e.g. due to higher periodicity of application data transmission, the agreed RLM/ F can’t work.
2 Discussion
In RAN2#110e, HARQ feedback (or absence of it) was agreed to be a basis for RLF declaration. The higher layer “Keep Alive” message is deemed to be slower and RAN1 did not design any RLM RS for RLM purposes for this purpose. Having agreed to using HARQ feedback as a basis for RLF, RAN2 now needs to look at the next level details – e.g. the HARQ feedback and RLF procedure in absence of data!
As one solution, following mechanism is proposed to be used in such case:
1. UE (e.g. MAC) indicates UE Phy layer that no more data is available for a particular destination when RLC and PDCP buffer(s) for this destination is empty. 
2. Upon this knowledge (that no more data for a particular destination is available in the L2 upper layers), Phy layer keeps re-transmitting the last data packet (TB) until a certain timer, or until new data becomes available for transmission.
a. The said timer is a single radio link monitoring timer for a particular destination UE; and is (re)started by the transmitter upon receiving a feedback from the said destination UE. 
b. A particular destination UE is identified using one or more of its L2 destination Id, an application layer identifier, or as a link identifier between the source and destination UE e.g. like a PC5 RNTI or a layer-1 identifier.
3. Once PDB is exceeded corresponding to the last transmission towards a particular destination, and there’s no further (new/ not yet transmitted) data available for transmission, the time interval to the next re-transmission will be T1 (from last transmission before PDB expiry), T2 from the first re-transmission after PDB expiry, T3 from the second re-transmission after PDB expiry, and so on.
a. T1 <= T2 <= T3 <= T4 and so on. The timer periods could be in milliseconds or could be in number of NR slots for the corresponding numerology in use.
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Figure 2: Transmissions before and after the PDB is exceeded
Proposal: RLM is performed based on HARQ feedbacks and when no new data is available for transmission, the transmitter UE seeks feedback by re-transmitting data according to increasing time intervals after the PDB expiry, until a certain Timer expiry.

3 Conclusions
This document discussed a solution if there’s no more data for transmission e.g. due to higher periodicity of application data transmission, and so, agreed RLM/ F can’t work. Following proposal is made: 
Proposal: RLM is performed based on HARQ feedbacks and when no new data is available for transmission, the transmitter UE seeks feedback by re-transmitting data according to increasing time intervals after the PDB expiry, until a certain Timer expiry.
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