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Introduction
In the email discussion on HARQ based TX side RLM/RLF, many companies expressed their interest to introduce an RLF mechanism based on the DTX of a HARQ feedback, i.e. if an expected HARQ feedback is not received and it happens N times continuously. In our view, such mechanism is not needed especially considering SA2 has introduced a keep alive message for a similar purpose.  
	[108#99][V2X] HARQ based TX side RLM/RLF (Interdigital)
To discuss if HARQ feedback (HARQ A/N and/or HARQ DTX) based TX-side RLF/RLF is required and if so, how to support in RAN2 specification
      Intended outcome: Report and TP for next meeting
      Deadline:  2020-01-30



[bookmark: _Ref490149211]Discussion
In the last SA2 meeting, keep alive message procedure is introduced in S2-2000972 (see appendix), if one UE hasn’t received any packet from the peer UE, it will send a keep-alive message to the peer UE. Considering the keep-alive message is sent as PC5-S signaling, and RAN2 has agreed to always adopt RLC AM for PC5-S signaling, if the keep-alive message transmission fails (i.e., the number of retransmission exceeds the threshold), RLF will be triggered due to RLC failure. In our view, keep-alive message procedure together with RLC failure triggered RLF enables a UE to check the link quality if nothing has not been received from the peer UE for a certain period. It’s worth mentioning that such framework also works if the current SL DRB is RLC UM mode with or without HARQ feedback configured. 
	RAN2#018 
Agreements on RLC: 
1: 	SCCH configured with UM RLC entity is only used to transmit/receive broadcast PC5-S signalling message (i.e. Direct Communication Request).
2:	AM RLC entity is configured for SCCH to transmit/receive all unicast PC5-RRC and PC5-S signalling message.



[bookmark: _Toc32416158]For the scenario that a UE cannot receive anything from the peer UE, the UE can check the link availability based on the keep-alive message procedure and RLC failure based RLF.
[bookmark: _Toc32416159]Such framework, i.e. keep-alive message procedure and RLC failure based RLF, works regardless of SL DRB RLC AM/UM mode with/without HARQ feedback configured.

In the DTX situation that a UE does not receive any expected HARQ feedback, it implies a very poor channel condition and it’s very unlikely the UE can receive anything from the peer UE. In this sense, HARQ DTX based RLF as proposed by many companies addresses the same situation that a UE cannot receive anything from the peer UE. Besides, HARQ DTX based RLF only works if the SL DRB is configured to enable HARQ feedback. 
[bookmark: _Toc32416160]HARQ DTX based RLF addresses the same scenario that a UE cannot receive anything from the peer UE, which can be resolved by the existing keep-alive message procedure and RLC failure based RLF. 
[bookmark: _Toc32416161]HARQ DTX based RLF works only if the SL DRB is configured to enable HARQ feedback. 
Besides, some companies believe the UE can be configured with a maximum consecutive number of DTX (i.e., similar as the maximum RLC retransmission threshold) that can trigger RLF. However, different from RLC failure based RLF which is based on the (re)transmission of one RLC entity/SLRB, the number of HARQ DTX is not reflecting a single TB transmission but multiple TBs transmission within a certain period. Then, it is very unclear to us how to configure the maximum number of HARQ DTX, since the same number of HARQ DTX means totally different things in different time durations. For instance:
· UE might want to release the connection if 10 HARQ DTX happens consecutively in 100ms
· UE might not want to release the connection if 10 HARQ DTX happens consecutively in 10ms.

[bookmark: _Toc32416162]It is unclear how to configure the HARQ DTX to reflect the channel condition properly. E.g. the same number of HARQ DTX within different time durations has different implications. 

In addition, even assuming smart configuration/implementation can make HARQ DTX work properly, it seems more an optimized/faster RLF mechanism compared to the existing framework, i.e., keep-alive message and RLC failure based RLF. However, in our view, with smart configuration/implementation keep-alive message can be triggered faster by adopting e.g. a shorter timer. 
[bookmark: _Toc32416163]HARQ DTX based RLF is seen as optimized/faster RLF mechanism compared to keep-alive message and RLC failure based RLF.
[bookmark: _Toc32416164]Upon configuration/implementation, UE can adopt a shorter timer to accelerate the keep-alive message procedure and detect RLF faster. 

Based on the analysis above, we believe there is no need to introduce HARQ based RLF mechanism at this stage. 
[bookmark: _Toc32408136]RAN2 does not introduce HARQ-based RLF mechanism. 

[bookmark: _Ref528871418]Conclusions
In section 2 we made the following observation:
Observation 1	For the scenario that a UE cannot receive anything from the peer UE, the UE can check the link availability based on the keep-alive message procedure and RLC failure based RLF.
Observation 2	Such framework, i.e. keep-alive message procedure and RLC failure based RLF, works regardless of SL DRB RLC AM/UM mode with/without HARQ feedback configured.
Observation 3	HARQ DTX based RLF addresses the same scenario that a UE cannot receive anything from the peer UE, which can be resolved by the existing keep-alive message procedure and RLC failure based RLF. 
Observation 4	HARQ DTX based RLF works only if the SL DRB is configured to enable HARQ feedback.
Observation 5	It is unclear how to configure the HARQ DTX to reflect the channel condition properly. E.g. the same number of HARQ DTX within different time durations has different implications.
Observation 6	HARQ DTX based RLF is seen as optimized/faster RLF mechanism compared to keep-alive message and RLC failure based RLF.
Observation 7	Upon configuration/implementation, UE can adopt a shorter timer to accelerate the keep-alive message procedure and detect RLF faster.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 does not introduce HARQ-based RLF mechanism.
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Appendix
S2-2000972: Support of keep-alive signalling for unicast layer-2 link

[bookmark: _Toc5029115][bookmark: _Toc5001572]* * * * Start of 1st Change * * * * 
[bookmark: _Toc19199140]6.3.3.x	Layer-2 link maintenance over PC5 reference point
The PC5 Signalling Protocol shall support keep-alive functionality that is used to detect if a particular PC5 unicast link is still valid. Either side of the PC5 unicast link can initiate the layer-2 link maintenance procedure (i.e. keep-alive procedure), based on for example triggers from the AS layer or internal timers. The UEs shall minimize the the keep-alive signalling, e.g. cancel the procedure if data are successfully received over the PC5 unicast link. 


Figure 6.3.3.x-1: Layer-2 link maintenance procedure
0.	UE-1 and UE-2 have a unicast link established as described in clause 6.3.3.1.
1.	Based on trigger conditions, UE-1 sends a Keep-alive message to UE-2 in order to determine the status of the PC5 unicast link.
NOTE 1:	It is left to Stage 3 to determine the exact triggers for the keep-alive messages. For example, the trigger can be based on a timer associated with the Layer-2 link. The timer can be reset with a successful reception event defined by TS 38.300 [11]. 
2.	Upon reception of the Keep-alive message, UE-2 responds with a Keep-alive Ack message.
The UE initiating the keep-alive procedure shall determine the follow up actions based on the result of the signalling, e.g. proceed with implicit layer-2 link release.
NOTE 2:	It is left to Stage 3 to determine the follow up actions. For example, a successful reception event can also cancel the layer-2 link release if received in time. 

* * * * End of Changes * * * *
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