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Introduction
This is a summary document for AI 7.2.4.8 Others. The summary is for sidelink RLM/RLF in NR V2X for unicast and contributions related to other V2X sub-agenda are not summarized in this document.
RAN2 has a progress on sidelink RLM/RLF and sent reply LS to RAN1 as following:
	R2-1908466
RAN2 has discussed SL RLM/RLF and made the following agreements:
1) Even though transmission of sidelink signal occur irregularly, RAN2 assumes that the physical layer provides periodic indications of IS/OOS to the upper layer as in Uu RLM 
2) [bookmark: _Hlk8900718]From RAN2 perspective, both peer UEs involved in unicast transmission perform RLM/RLF detection.
FFS on whether periodic indications of IS/OOS based RLM/RLF is reused or any additional new mechanism is needed   



Based on the latest RAN2 agreements, the following issues need to be discussed in RAN1 to make further progress:
· Support of periodic IS/OOS for sidelink RLM/RLF is feasible considering that the sidelink traffic could be aperiodic
· If periodic IS/OOS is supported, how to handle the case where no sidelink signal is detected within an RLM indication period
· How to determine IS/OOS at Tx/Rx UE
· Which sidelink RS is used for sidelink RLM in the case that measurement of sidelink RS is used for RLM
Sidelink RLM/RLF
In this section, we provide summary of contributions related to sidelink RLM/RLF which is RAN2 led aspect (RAN1 as secondary). 

Issue #1: support periodic IS/OOS for sidelink RLM/RLF
· Yes: 
[Lenovo, MotM], [Vivo], [Samsung, FirstNet], [CATT], [IDC], [LG], [Oppo], [MTK], [ZTE, Sanechips], [Nokia, NSB], [FutureWei], [NTT], [Convida]
· No: 
· [Ericsson], [HW, HiSi]
· There is no sidelink RS adequate to use for sidelink RLM measurement [Ericsson][HW, HiSi]

Issue #2: how to handle the case where no RLM measurement is available in an RLM indication period due to no data to send at Tx UE
· Option-1: An additional indication is introduced
· [IDC], [MTK], [Nokia, NSB]
· For example, No Sync or No RS indication can be introduced and used when a UE received no signal during the indication period. It is needed to avoid faulty RLF declaration [IDC], [Nokia, NSB], [MTK]
· Starting time and duration for “no traffic” period should be informed to the Rx UE [MTK]
· Option-2: A Rx UE can trigger SL RLM RS transmission
· [Oppo], [Convida]
· A dummy bit for PSSCH can be transmitted when SL RLM RS is triggered by the Rx UE [Oppo]
· Option-3: Periodic transmission (e.g., dummy traffic or RS) is supported
· [ASUS], [Lenovo, MotM]
· Option-4: No indication to upper layer
· [Vivo], [ZTE, Sanechips][FutureWei]
· Option-5: A mechanism is needed but details are FFS
· [LG], [HW, HiSi]
· Option-6: send OOS to upper layer
· [Samsung][LG]

Proposal for agreement (no consensus)
Down select one of the following options to determine if a Rx UE is  IS/OOS when the Rx UE received a signal associated with the unicast link
· Option-1: hypothetical BLER based on measurement from SL-RS
· Option-2: decoding status of SCI 
· Option-3: no support of IS/OOS indication to upper layer

[bookmark: _GoBack]Down select one of the following options as a Rx UE behaviour, when the Rx UE received no signal associated with the unicast link during an RLM indication period
· Option-1: OOS indication to upper layer
· Option-2: No indication
· Option-3: A new indication (e.g., No RS) to upper layer

Note: a Rx UE can identify whether the Rx UE received a signal associated with the unicast link only when the Rx UE successfully decoded SCI


Issue #3: how to determine IS/OOS at Rx UE
· Option-1: hypothetical BLER of PSCCH based on sidelink RS measurement as in NR Uu
· Yes: [Vivo], [Oppo], [MTK], [Samsung, FirstNet], [IDC], [ASUS], [FutureWei], [NTT], [Convida]
· NR Uu RLM/RLF can be reused [Vivo], [Samsung, FirstNet]
· No: [Ericsson], [LG], [HW, HiSi], [CATT]
· Option-2: PSCCH decoding status
· Yes: [CATT], [LG]
· IS based on the number of successfully decoded PSCCH within a RLM window, otherwise OOS [CATT]
· No message reception during a predefined time from Tx UE, declare RLF [LG]
· No: [Oppo], [Samsung, FirstNet], [Vivo], [Ericsson]
· Rx UE has no information whether Tx UE send PSCCH or not. Therefore, it is not possible to detect PSCCH detection error [Oppo]
· Requires many samples of PSCCH decoding success/failure to derive PSCCH BLER [Samsung]
· Option-3: HARQ status
· Yes: [MTK], [IDC], [Samsung, FirstNet]
· Use ACK/NACK ratio within a time window [MTK]
· Can be used as a supplementary [IDC], [Samsung, FirstNet]
· No: [Vivo], [Oppo], [Ericsson]
· It is available only when HARQ feedback is enabled [Vivo], [Oppo]
· RLF will be declared when maximum number of retransmission is reached in RLM [Samsung], [Ericsson]
· Option-4: CSI feedback
· Yes: [Samsung, FirstNet], [IDC]
· It can be used as supplementary [Samsung][IDC]
· Option-5: CBR
· No: [Vivo], [Oppo], [Samsung, FirstNet]
· CBR is related to QoS and QoS is per-service metric [Vivo]
· It doesn’t represent channel quality properly [Vivo][Oppo][Samsung]
· Determination of RLF at RX UE is FFS [HW, HiSi]

Proposal for discussion:
· Hypothetical BLER of PSCCH is at least supported to determine IS/OOS
· FFS: additional metrics to determine IS/OOS

Issue #4: how to determine IS/OOS at Tx UE
· Option-1: Same as Rx UE
· Yes: [IDC]
· Option-2: HARQ information
· Yes: [LG][HW, HiSi][CATT][MTK]
· A Tx UE will assume Rx UE’s SL RLF declaration when consecutive number of failure of HARQ feedback reception occurs [LG]
· ACK/NACK counts towards IS, DTX counts towards OOS [HW, HiSi]
· Option-3: CQI information
· Yes: [IDC][MTK]
· It can be used as supplementary [IDC]
· Option-4: Periodic and/or event triggered SL RLM/RLF report from a Rx UE
· Yes: [Oppo]
· Tx UE should be informed about IS/OOS [Oppo]

Proposal for discussion:
· A single sidelink RLM/RLF mechanism which can be used for both Tx and Rx UEs is defined

Issue #5: which RS to use if IS/OOS is determined based on sidelink RS measurement
· Option-1: PSCCH DM-RS
· Yes: [Vivo][MTK][ZTE, Sanechips]
· PSCCH for other transmission (e.g., broadcast, groupcast, unicast for another UE) can be also used for RLM measurement [Vivo]
· PSCCH with TxD can be used since it is not UE-specifically precoded [MTK]
· No: [Ericsson][HW, HiSi]
· Not periodic and PSCCH should be successfully decoded to measure DM-RS [Ericsson]
· Option-2: PSSCH DM-RS
· Yes: [IDC][ZTE, Sanechips]
· No: [MTK][Ericsson][ HW, HiSi]
· Precoded RS is not suitable for sidelink RLM [MTK]
· Not periodic and PSCCH should be successfully decoded to measure DM-RS [Ericsson]
· Option-3: S-CSI-RS
· Yes: [Oppo][Samsung, FirstNet][NTT]
· NR Uu uses CSI-RS or SSB for RLM measurement [Oppo]
· For forward compatibility when beam management needs to be supported [NTT]
· No: [Ericsson][HW, HiSi]
· It is not periodic and PSCCH should be successfully decoded to measure CSI-RS [Ericsson]
· Option-4: Sidelink SSB
· Yes: [FutureWei]
· No:  [Vivo], [HW, HiSi], [Ericsson], [Samsung, FirstNet], [Oppo], [ZTE, Sanechips], [IDC]

Proposal for discussion:
· Down-select one of the following options for the sidelink RLM RS if SL RS is used for RLM
· Option-1: PSCCH DM-RS
· Option-2: PSSCH DM-RS
· Option-3: Sidelink CSI-RS

Others:
· Support RLF recovery on PC5 [Lenovo, MotM]
· PSCCH transmission for other cast type (e.g., groupcast and broadcast) can be used for sidelink RLM for unicast [Vivo]
· UE who declares SL RLF reports to gNB for link recovery at least for Mode-1 [Samsung, FirstNet]

Conclusions
In this contribution, we provided initial input on topics related to RAN2 led aspects in this sub-agenda.
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Previous RAN1 agreements

RAN1 #96bis

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
To prepare reply LS using the above two agreements – Moonil (IDC), R1-1905788, which is approved with the following update:
RAN1 has agreed that no new reference signal dedicated to SL RLM is introduced and existing SL RS is reused for SL RLM/RLF (i.e., a SL RS introduced for other purpose(s) is reused for SL RLM/RLF. The details are still being discussed in RAN1).
Final LS in R1-1905863

Agreements:
· For further evaluation of NR V2X, 
· 2Tx/2Rx is taken as an additional simulation assumption for FR1.

RAN1 #97

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