Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG1 Meeting #99	R1-1912606
Reno, NV, US, November 18th – 22nd 2019

Agenda Item:	7.2.4.8
Source:	Ericsson
Title:	On SL RLM and RLF in NR V2X for unicast and other outstanding issues
Document for:	Discussion, Decision

1	Introduction
RAN1 has made the following agreements:
	Agreements:
· No new reference signal dedicated to SL RLM is introduced. 
· Existing SL RS is reused for SL RLM/RLF
· Note: CSI-RS is not precluded
· RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes
· FFS:
· Whether SL RS is transmitted in a stand-alone manner for SL RLM/RLF 
Agreements:
· Regarding metric for SL RLM/RLF declaration, RAN1 discussed the following (to be further studied):
· Reuse IS/OOS metric in Uu RLM as much as possible but considering the condition that RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes
· Other metrics, e.g., congestion control metric (similar to CBR in LTE), consecutive HARQ-NACKs, etc.
· Note: RAN1 expects further input from RAN2 to further progress on this topic

Agreements:
· No standalone RS dedicated to SL RLM/RLF in Rel-16.

Agreements:
· When the Rx UE received a signal associated with the unicast link, no support of IS/OOS indication to upper layer at the Rx UE
· When the Rx UE received no signal associated with the unicast link during an RLM indication period, no indication to upper layer at the Rx UE.




In this contribution we discuss the IS/OOS indication from the Tx UE perspective. 
2	Discussion
In NR Uu, BLER is used as a metric for link monitoring. Particularly, if the BLER using the hypothetical PDCCH is lower/higher than the corresponding threshold, the link is determined to be in-sync/out-of-sync. The following text related to RLM in NR Uu is obtained from TS 38.133.
	TS 38.133:
The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to the out-of-sync block error rate (BLERout) as defined in Table 8.1.1-1. For SSB based radio link monitoring, Qout_SSB is derived based on the hypothetical PDCCH transmission parameters listed in Table 8.1.2.1-1. For CSI-RS based radio link monitoring, Qout_CSI-RS is derived based on the hypothetical PDCCH transmission parameters listed in Table 8.1.3.1-1.
The out-of-sync block error rate (BLERout) and in-sync block error rate (BLERin) are determined from the network configuration via parameter rlmInSyncOutOfSyncThreshold signalled by higher layers. When UE is not configured with RLM-IS-OOS-thresholdConfig from the network, UE determines out-of-sync and in-sync block error rates from Configuration #0 in Table 8.1.1-1 as default.
                             Table 8.1.1-1: Out-of-sync and in-sync block error rates
	Configuration
	BLERout
	BLERin

	0
	10%
	2%





In other words, it can be said that IS/OOS metric defined in NR Uu is to determine whether a UE is able to decode the PDCCH or not. For that purpose, BLER of PDCCH is determined using the hypothetical PDCCH transmission parameters which are defined differently for SSB based RLM and CSI-RS based RLM.
In the last meetings there were some proposals on the methods to determine IS/OOS at the Tx UE. One of them was to use the HARQ information, i.e., counting ACK/NACK feedbacks towards IS and DTX towards OOS. However, in our opinion such a mechanism is not reliable since the transmission of HARQ feedbacks may not be periodic. For example, due to the fact that not every slot has resources for transmitting PSFCH. Yet another proposal was based on CQI information. However, we believe that this approach is also very unreliable since there is no periodic CQI in the SL. This is because the SL CSI-RS, which is used for CQI measurement, can only be present in aperiodic manner together with the PSSCH. 
[bookmark: _Toc24151015]The aperiodic nature of HARQ feedback and CQI information make them unsuitable for IS/OOS purpose. 
Just as with the RX side [1], we do not see a feasible way to support IS/OOS for sidelink like can be done for Uu link.
[bookmark: _Toc24151016]Do not support IS/OOS indication to upper layer by a Tx UE.
A criterion to be used to declare RLF which is under discussion in RAN1 is the use of consecutive HARQ-NACKs. However, RAN2 has already agreed to support RLC failure triggered RLF as in NR Uu. The use of consecutive HARQ-NACKs will produce the same effect as RLC retransmissions. 
	RAN2#107-bis
Agreements on SL RLM/RLF: 
1: 	In case of SL RLC AM, RLF declaration is triggered by indication from RLC that the maximum number of retransmissions has been reached.


Furthermore, it is difficult at higher layer to set the trigger of RLF declaration based on consecutive HARQ-NACKs. Even though a consecutive NACK feedback indicate a problematic SL link, it is tricky to set a proper maximum threshold value. One might set a maximum number for retransmission trials per MAC PDU (just like the maximum RLC retransmission threshold used for RLF declaration in NR Uu), however failed reception of one MAC PDU should not lead to link failure/release. Alternatively, one might set a maximum number for NACK feedbacks of all transmitted MAC PDUs. However, it could happen that the channel condition is bad in a short period of time, e.g. ~10ms, while 10 MAC PDUs are transmitted, and 10 NACKs are received. If RLF is said to be detected due to short time window channel condition, it is also sub-optimal.
[bookmark: _Toc16872185][bookmark: _Toc21373467][bookmark: _Toc24151017]Consecutive HARQ-NACKs is not used as one of the criteria of RLF declaration.
[bookmark: _Ref178064866]3		Conclusion
In the previous sections we made the following observations: 
Observation 1	The aperiodic nature of HARQ feedback and CQI information make them unsuitable for IS/OOS purpose.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Do not support IS/OOS indication to upper layer by a Tx UE.
Proposal 2	Consecutive HARQ-NACKs is not used as one of the criteria of RLF declaration.
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