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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Email discussion [1] concluded that “HARQ-based RLF is supported at the TX UE”. This is a reasonable agreement, however, in the absence of upper layer data including cases when an upper layer Keep Alive signalling is not used, it’s unclear how HARQ based RLM will be performed. This document intends to give a possible solution.
2 Discussion
Radio Link Monitoring
From a transmitter’s perspective, RAN1 has agreed to not support any RLM RS for RLM purposes. Majority of the companies in RAN1 seem to depend on the HARQ feedback for this purpose. However, the HARQ feedback can’t be obtained in absence of data!
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

4. RLF declaration:
a. As one possibility an OOS (Out of Sync) indication is sent to upper layer (RRC or MAC) by the Phy layer upon said Timer’s expiry. In addition to this or instead of this, Phy layer counts the number of contiguous received NACK feedbacks (i.e. no ACK feedback in between) – and if the number of contiguous received NACK feedbacks exceed a certain threshold within a time window Tw, an OOS (Out of Sync) indication is sent to upper layer. As another possibility, number of occasions with “no feedback” (neither Ack nor Nack) is also counted together with the contiguous received NACK feedbacks and compared against the said threshold.
b. Phy layer sends IS (In-Sync) indication(s) to upper layer upon receiving one (or more, like N311 counter) positive feedback (Ack) from the intended receiver.
c. The upper layer runs a T310 like timer (defined in TS 38.331, TS 36.331) upon receiving one (or more, like N310 counter) OOS from Phy and if no (or less than N311) In-Sync indication is received from Phy before T310 like timer expiry, a Radio Link Failure is detected. Upon indicating OOS to upper layer, the said Timer is restarted and Phy layer continues with (re)transmission as in the above clauses of this embodiment.

Proposal 1: RLM is performed based on HARQ feedbacks and the transmitter UE seeks feedback by re-transmitting data according to increasing time intervals after the PDB expiry, until a certain Timer expiry, if no new data is available for transmission.

If the above solution is not preferable, another solution should be considered in RAN1/2.
Since RAN1 has agreed that no specific periodical RS is introduced for RLM purpose, if we still want to reuse Uu RLM model i.e. in-sync/out-of-sync indication is based on RS monitoring, then RAN2 can consider to create a periodical resource with RS transmission to simulate a pseudo periodical RS transmission. For example, a SPS resource can be configured on SL and used for SL RLM purpose by reusing SPS configuration and procedure, then at least DMRS can be transmitted periodically, and Rx UE can monitor this RS for SL RLM purpose.

Proposal 1-Alt.: If RLF declaration is rely on RS based periodic IS/OOS, RAN2 further study solutions that can help SL RLM for periodic IS/OOS, e.g. configure SPS especially used for SL RLM purpose


3 Conclusions
This contribution urges RAN2 to consider a sensible RLM procedure that works in absence of upper layer data including keep alive messages. It motivates a PC5 RLF recovery and provides a possible solution. Following proposals are made:
Proposal 1: RLM is performed based on HARQ feedbacks and the transmitter UE seeks feedback by re-transmitting data according to increasing time intervals after the PDB expiry, until a certain Timer expiry, if no new data is available for transmission.

Proposal 1-Alt.: If RLF declaration is rely on RS based periodic IS/OOS, RAN2 further study solutions that can help SL RLM for periodic IS/OOS, e.g. configure SPS especially used for SL RLM purpose
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