	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #96bis	R1-1904430
[bookmark: _GoBack]Xi’an, China, 8th – 12th April, 2019
[bookmark: Source]Agenda item:	7.2.4.8
Source: 	Samsung, FirstNet
Title: 	On Sidelink RLM
[bookmark: DocumentFor]Document for:	Discussion and Decision
1 Introduction
In RAN#83 meeting, the WID for 5G V2X with NR sidelink was approved [1]. Regarding AS level link management for unicast, the work scopes are aligned with TR 38.885 [2], which is the outcome of NR V2X study item. Therefore, the discussion on sidelink (SL) RLF (radio link failure)/RLM (radio link monitoring) can be continued. Moreover, it was captured in [1] that solutions defined for NR V2X can be used for other use cases requiring higher reliability such as public safety. SL RLM/RLF is one way to maintain stable sidelink connection between UEs, how to support this function in NR V2X should be discussed. So, the discussion on SL RLM/RLF can be started from the following [2]:
· For AS-level link management in unicast, SL RLM/RLF declaration is supported. For RLC AM in SL unicast, RLF declaration is triggered by indication from RLC that the maximum number of retransmissions has been reached. The AS-level link status (e.g., failure) should be informed to upper layers. No RLM design specific to groupcast, different than the RLM procedure for unicast, is considered. There is no need for RLM/RLF declarations among group members for groupcast.

In addition, RAN2 have asked following two questions to RAN1 [3]:
· Question 1: What reference signal(s) can be used for the UE pair to perform monitoring of the radio link? 
· Question 2: What metric(s) can be used for SL RLM / RLF declaration? Potential metric discussed in RAN2 comprises of SL in-sync / out-of-sync indication (others are not excluded).

In this contribution, we provide our views on the RAN2 questions listed above.
2 Sidelink RLM
LTE sidelink does not support sidelink RRM RLM since only broadcast communication is targeted. However, NR sidelink has to support unicast and groupcast communications and they require for UEs to maintain stable sidelink connection. Also, different from LTE V2X considering basic safety information only, NR V2X should support advanced services identified by SA2 such as platooning, advanced driving, extended sensor, and remote driving requiring more reliable sidelink connections. According to these aspects, RAN2 agreed to support SL RLM based AS level link management for unicast [2] and have asked the following question to RAN1 [3]:
· Question 1: What reference signal(s) can be used for the UE pair to perform monitoring of the radio link? 

So far, it was agreed to support DMRS and PTRS and they can be the candidate measurement signals for SL RLM/RLF. On the other hand, whether or not to support sidelink CSI-RS for sidelink CSI mechanism is still under discussion [2]. If it is supported in NR V2X, then CSI-RS can also be a candidate reference signal for SL RLM/RLF. Moreover, S-SSS and DMRS in PSBCH can be utilized for the purpose of SL RLM. Therefore, possible candidate signals for SL RLM can be one of S-SSS/DMRS in PSBCH, SL CSI-RS, SL DMRS for PSSCH, and SL PTRS.
Proposal 1: RAN1 studies the following candidate signals for SL RLM measurement for unicast and the candidate is down selected:
· S-SSS/DMRS in PSBCH
· SL CSI-RS
· SL DMRS in PSSCH
· SL PTRS

UE can detect radio link failure (RLF) and manage its sidelink connection by using SL RLM measurement signal,. Related to this, RAN2 have asked the following question to RAN1 [3] as:
· Question 2: What metric(s) can be used for SL RLM / RLF declaration? Potential metric discussed in RAN2 comprises of SL in-sync / out-of-sync indication (others are not excluded).

RLM is a measurement function to ensure that UEs maintain time synchronization. Thus, UE can receive their control/data information with higher reliability. In case of Uu link, the UE continuously calculates the quality of the downlink from the serving cell using measurement signals and the UE decides whether it is in out-of-sync or in-sync status. Then, the physical layer in the UE indicates this result to higher layers [4]. Next, the higher layer in the UE detects radio link failure (RLF) based on out-of-sync/in-sync indication from physical layer. If it is detected as RLF, then UE performs to stop autonomous uplink transmissions and to start cell (re-)selection procedure to find a cell providing acceptable radio link [5]. 
Likewise Uu RLM/RLF, in-sync/out-of-sync indication can be utilized for SL RLF declaration. So, V2X UEscan perform SL RLM based on measurement signal, decide whether they are in out-of-sync or in-sync status, and the UE indicates this result to higher layers. Specifically, based on the SL RLM measurement signal, the UE shall estimate the quality of the sidelinkand compare it with the thresholds Qout and Qin. The threshold Qout can be defined as the event where the sidelink quality cannot be reliably received and it can be correspond to the out-of-sync block error rate (BLERout). Similarly, the threshold Qin can be defined as the event at which the sidelink quality can be significantly increased than Qout and Qin can be correspond to the in-sync block error rate (BLERin). The details on BLERout and BLERin can be decided by RAN4 based on RAN1 decision about which sidelink reference signal is used for SL RLM measurement
Proposal 2: In-sync/out-of-sync indication specified in NR Uu is the starting point for SL RLM/RLF declaration.

In addition, we need to study RAN1 impacts related to sidelink recovery procedure for SL RLM/RLF because of the following: The sidelink recovery procedure can be taken if RLF is declared by higher layers in order to avoid unnecessary sidelink transmissions when sidelink channel condition is poor. However, unlike Uu RLM/RLF, both Tx UE and Rx UE in sidelink may need to perform the sidelink recovery procedure. For example, both Tx UE and Rx UE can try to recover their existing links or try to establish a new sidelink connection based on SL RLM/RLF. This operation can provide higher reliability and avoid unnecessary power consumptions in NR V2X. Furthermore, it was decided that sidelink HARQ feedback and CSI feedback in the physical layer are supported both for unicast and groupcast [2]. Therefore, Rx UE can stop or suspend sidelink feedback transmissions for unicast and groupcast to avoid potential transmission failure. Since sidelink recovery procedure for SL RLM/RLF is tightly related to both RAN1 and RAN2 work, we propose:
Proposal 3: Studies further RAN1 impacts of sidelink recovery procedure on SL RLM/RLF.
3 Conclusions
This contribution discusses on sidelink RLM and proposes the following depending on the discussion:
Proposal 1: RAN1 studies the following candidate signals for SL RLM measurement for unicast and the candidate is down selected:
· S-SSS/DMRS in PSBCH
· SL CSI-RS
· SL DMRS in PSSCH
· SL PTRS
Proposal 2: In-sync/out-of-sync indication specified in NR Uu is the starting point for SL RLM/RLF declaration.
Proposal 3: Studies further RAN1 impacts of sidelink recovery procedure on SL RLM/RLF.
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