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Introduction
RAN2 made the following agreements on directional sidelink DRX for unicast at RAN2 #114e meeting [1].
Agreements on TX-UE centric or RX-UE centric DRX configuration determination
1: 	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, support signalling exchange including both 1) Signaling-1: signalling from RX-UE to TX-UE, and 2) Signaling-2: signalling from TX-UE to RX-UE.
2:	For SL unicast, TX-UE centric DRX configuration based on the assistance information from RX-UE is agreed as baseline.
3a: In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, signaling-1 (Rx->Tx) is carried via a new PC5-RRC message, from Rx-UE to Tx-UE.
3b:	In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, signaling-2 (Tx->Rx) is carried via RRCReconfigurationSidelink, to deliver DRX configuration from Tx-UE to Rx-UE.

In this contribution, we discuss the potential impact of sidelink DRX to radio link failure (RLF) and Keep-alive for PC5 RRC connection.
Discussion  
Timer T400 with Directional SL DRX
Timer T400 may be used for detecting a radio link failure (RLF) and triggering RLF procedure as described in TS38.331. For example, timer T400 is started when a UE transmits an RRCReconfigurationSidelink to the other UE for unicast and timer T400 is stopped when the UE receives an RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink from the other UE. If neither RRCReconfigurationFailureSidelink nor RRCReconfigurationCompleteSidelink is received from the other UE when timer T400 expires, the UE may interpret it as an RLF and perform sidelink RLF procedure.  
With directional SL DRX as shown in Figure 1, the timing relationship between two on durations for both directions may vary for each sidelink DRX cycle, and the delay (e.g., delay 1 and delay 2 as shown in Figure 1) between two directional communications may vary for each cycle. 




Figure 1. Delay between Two-way Communications with Directional Sidelink DRX

Observation 1. For unicast, the SL DRX is directional and the time interval between paired UE's SL DRX On duration may cause delay between RRCReconfigurationSidelink and RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink. 
As illustrated in Figure 2, PC5 RRC Reconfiguration message exchanging is constrained with the time T400 configured. If the delay caused by directional sidelink DRX is more than the latency bound with timer T400, an RLF will be falsely claimed.


Figure 2. False Sidelink RLF due to Directional SL DRX 

Observation 2. For unicast, if the delay caused by directional SL DRX is larger than the timer T400 value configured, the timer T400 may expire before an RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink is received. Therefore, PC5 radio link failure may be falsely declared. 
Proposal 1. Sidelink DRX configuration should be considered for setting timer T400 properly to avoid false PC5 RLF caused by sidelink DRX. 
Keep-alive with SL DRX 
The PC5 Signaling Protocol supports keep-alive procedure used to detect if a particular PC5 unicast link is still valid. Either UE of paired UEs for unicast may initiate the layer-2 link maintenance procedure (i.e., keep-alive procedure) with a Keep-alive message based on triggers from the AS layer or internal timers, and the other UE may respond with a Keep-alive Ack message within a time window. The UE initiating the keep-alive procedure with a Keep-alive message may determine a failure of keep-alive if no Keep-alive Ack message is received within the time window and may proceed with implicit layer-2 link release.
Similarly, with directional SL DRX for unicast, the delay caused by directional sidelink DRX may be more than the time window for receiving a Keep-alive Ack message. In this case, layer-2 link may be falsely released.
Observation 3. If the upper layer is not aware of sidelink DRX configuration, the keep-alive message exchanges may be delayed by directional sidelink DRX and thus PC5 connection may be falsely released.
Proposal 2. RAN2 needs to discuss how to avoid PC5 connection release caused by sidelink DRX. 
Proposal 3. Sidelink DRX configuration should be considered for managing keep-alive procedure at higher layer.

Conclusion
In this contribution, we discussed the potential impact of sidelink DRX to radio link failure (RLF) and Keep-alive for PC5 RRC connection with the following observations and proposals.
Observation 1. For unicast, the SL DRX is directional and the time interval between paired UE's SL DRX On duration may cause delay between RRCReconfigurationSidelink and RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink. 
Observation 2. For unicast, if the delay caused by directional SL DRX is larger than the timer T400 value configured, the timer T400 may expire before an RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink is received. Therefore, PC5 radio link failure may be falsely declared. 
Proposal 1. Sidelink DRX configuration should be considered for setting timer T400 properly to avoid false PC5 RLF caused by sidelink DRX. 
Observation 3. If the upper layer is not aware of sidelink DRX configuration, the keep-alive message exchanges may be delayed by directional sidelink DRX and thus PC5 connection may be falsely released.
Proposal 2. RAN2 needs to discuss how to avoid PC5 connection release caused by sidelink DRX. 
Proposal 3. Sidelink DRX configuration should be considered for managing keep-alive procedure at higher layer.
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