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1 Introduction

In RAN2#104, the following agreement has been reached for RRM and RLM issue.
	RAN2 will study a kind of RRM or RLM based AS level link management. RAN2 will not consider a kind of PC5-RRC level keep alive message based management. Further discussion on possible detailed options is needed. 


In RAN2#105, the following agreed has been reached

Agreements on AS Level Link Management for unicast:

1: SL RLM / RLF declaration based AS level link management is supported.

2: The definition and motivation of SL RRM based AS level link management need further discussion.

3: We will ask to RAN1 for RLM RS design and if ok to follow Uu RLM model for SL RLM. We will indicate from RAN2 point of view, Uu RLM model is preferred as baseline for SL RLM with the description how Uu RLM works.

4: The AS level link status (e.g., failure) should be informed to upper layer. The detailed information exchanged between layers should be decided together with SA2.

5: If SL RLC AM is supported for unicast, RLF declaration could be triggered by indication from RLC that the maximum number of retransmissions has been reached.

In this contribution, we discussed the general issue for RLM procedure, mainly for unicast service.
2 Discussion
2.1 RLM/RLF metric

In the latest LS from RAN1, R1-19005780, it claimed that
Answer 2: RAN1 discussed the following as candidate metric(s) for SL RLM/RLF and expects further input from RAN2 to further progress on this topic:

· 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.
Within the provided metrics, 
· IS/OOS metric: no doubt that is needed, which is also the view from RAN1, i.e., “Reuse IS/OOS metric in Uu RLM as much as possible”. 
· CBR: CBR is used as a metric of channel busy ratio, i.e., representing the interference level of the environment, which is independent of the link status. For example, it could be the case that the two UEs are close to each other so the unicast link is sustainable, yet the CBR is high.
· HARQ-NACKs: In RAN1#95, the following agreement has been reached

It is supported to enable and disable SL HARQ feedback in unicast and groupcast.

FFS when HARQ feedback is enabled and disabled.

I.e., HARQ is not always-on. Hence, even if one goes for the HARQ-NACK related metric solution, further effort is needed to handle the case where HARQ-NACK is not enabled. Furthermore, please note that the use of HARQ feedback is not only due to the reliability requirement, and it could rely on the latency requirement, i.e., the end-to-end latency has to allow the HARQ feedback latency.
Observation 1 CBR cannot be used to evaluate the unicast link reachability.

Observation 2 HARQ-NACK solution is not applicable to the case where HARQ is disabled.

In order for both UEs of a unicast link to be capable to perform RLM / RLF declaration, 

· Either we only enable RS transmission for a single direction, and additionally look for another solution for the reserve link, which means two methods have to be designed for RLM / RLF declaration;
· Or we enable RS transmission for both directions, i.e., UE A to UE B and UE B to UE A, so that the two UEs can perform RLM symmetrically; 

Obviously the latter one saves us the further specification work. But the concern comes from the case of uni-directional traffic, where there is no data from counterpart UE but only RS, which seems against the following RAN1 working-assumption that

There is no standalone RS transmission dedicated to CSI reporting in Rel-16

However, it is not valid since

· Even in case of unidirectional traffic, there would be bi-directional procedure for PC5-RRC, i.e., SL-RSRP report, and PC5-S, e.g., Link identifier update, which are on-going during the lifetime of a unicast link.
· Or even if a RS-only packet is to be sent on PSSCH, MAC entity can provide padding PDU to fill in the PSSCH, except the REs for the RS.
In order to minimize the RAN1/2 work on this issue, the former one is preferred.

Observation 3 IS/OOS metric can be applied for bi-directional scenario, if RS transmission are enabled for both UEs of unicast link.
Proposal 1 RAN2 does not pursue RLM/RLF declaration metrics other than IS/OOS, and reply RAN1 LS accordingly.

2.2 RLM/RLF Timer/Counter
The RAN2 related part is on the timer/counter for RLF declaration, e.g.
5.3.10.1
Detection of physical layer problems in RRC_CONNECTED

The UE shall:
1>
upon receiving N310 consecutive "out-of-sync" indications for the SpCell from lower layers while neither T300, T301, T304, T311 nor T319 are running:

2>
start timer T310 for the corresponding SpCell.
<Text Removed>

5.3.10.2
Recovery of physical layer problems
Upon receiving N311 consecutive "in-sync" indications for the SpCell from lower layers while T310 is running, the UE shall:

1>
stop timer T310 for the corresponding SpCell.

Considering R16 NR-V2X is only limited to single carrier case
For the scenarios of NR sidelink carrier, this work will consider a single carrier for the NR sidelink transmission and reception.
The design of timer/counters can be limited to the single carrier case.
Proposal 2 RAN2 define N310/311 like counters and T310 like timer for RLM/RLF declaration.
2.3 RLF handling

For Uu interface, when RLF happens, the UE would try to 
1. L1 recovery: Recover AS on the same node first, which is performed at AS layer via Qin metric
2. L2 recovery: Recover AS on other node, which is performed at AS layer via RRC re-establishment procedure; 
3. L3 recovery: Release AS connection and recover NAS, i.e., start from setup once again. 
[image: image1.png]= UE detects 1=
out of sync

= T310 expires * UE acquired

= UE detects up o N310 * RLF ocaurs; UE ransmitier UL grant
conseautive out of sync tumed off within 40 ms *UE scqured S| 4 yE sends RRC
« UE starts timer T310 « RRC re-establishment starts of target cell connection

. 7311 starts sUEselecS . yE sends RACH  restalishment

\,

* UE searches best cell target (best) g target cet request message

R Y N S

"";.;;;;;;;g;;;.;""I’éﬁ'é;."'lﬁ;i.."'l Time
A A
S Ty T 1

Step-3:
NAS Recovery

< Step-1:11 Recovery +‘<7 Step-2: L2 Recovery




Figure 1 3-step recovery in LTE

Firstly, it is obvious that only step 1 and step 3 are meaningful for sidelink, i.e., it is not motivated to adopt step 2 of RRC re-establishment like procedure since 

· The Uu re-establishment procedure helps the newly establishment node to acquire the UE context from the old node, but it is not needed for sidelink since the UE can never recover on a UE other than the peer UE of the unicast service.

· The Uu re-establishment procedure is also used to reconfigure the SRB1 and security parameter, but is not needed for sidelink either, considering sidelink may not have a differentiation between SRB0 and SRB1, and PC5-S rekeying procedure already exists.

Observation 4 L2 RRC re-establishment procedure is used for recovery at another network node, SRB1 and security reconfiguration, which is however not needed for sidelink.

In other words, since the AS recovery would always for the same peer UE, even if a recovery procedure is utilized, it does nothing more than just allowing the two UEs to continue the unicast service – for which no new RRC message is needed. In other words, it is more like a false alarm of RLF, and one can just rely on step-1 above, i.e., adjusting the RLF detection metric to avoid such false alarm issue.

Observation 5 False alarm RLF can be avoided by relaxing the RLF metric in L1 recovery procedure, instead of relying on L2 recovery procedure.

Therefore, only L1 recovery and L3 recovery are needed, i.e., firstly recover at the same node via PHY layer, and then if step-1 fails, release the connection. For the latter one, one can rely on the upper layer, i.e., PC5-S layer, to perform the direct link release operation, via PC5-S signalling.
Proposal 3 RAN2 not pursue a PC5-RRC based RRC re-establishment procedure.
Another issue is if RLF happens, is there a need for AS-layer procedure of link release:

· In Uu interface, after failure of step-2 for L2 recovery, UE can judge AS-layer recovery is not feasible, and thus directly goes into IDLE state, without further RRC signalling exchange, simply because the signalling reachability cannot be secured at this time point.

· Furthermore, SA2 has concluded a procedure of link release via PC5-S already. Considering there is no valid case for PC5 to keep the AS-layer connection without any NAS-layer connection, even if a link release procedure is needed, the PC5-S procedure can already play the role.

6.3.y.3
Layer-2 link release over PC5 reference point

Figure 6.3.y.3-1 shows the layer-2 link release procedure over PC5 reference point.


[image: image2.emf]UE-1

1. DisconnectRequest

2. DisconnectResponse

UE-2

0. Unicast link 


Figure 6.3.y.3-1: Layer-2 link release procedure

0.
UE-1 and UE-2 have a unicast link established as described in clause 6.3.y.1.

1.
UE-1 sends a Disconnect Request message to UE-2 in order to release the layer-2 link and deletes all context data associated with the layer-2 link.
2.
Upon reception of the Disconnect Request message UE-2 may respond with a Disconnect Response message and deletes all context data associated with the layer-2 link.

Therefore, there is no need to design a PC5-RRC link release procedure, but one can just rely on the PC5-S based link release procedure to implement that.
Proposal 4 RAN2 not pursue PC5-RRC based link release procedure.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
CBR cannot be used to evaluate the unicast link reachability.
Observation 2
HARQ-NACK solution is not applicable to the case where HARQ is disabled.
Observation 3
IS/OOS metric can be applied for bi-directional scenario, if RS transmission are enabled for both UEs of unicast link.
Observation 4
L2 RRC re-establishment procedure is used for recovery at another network node, SRB1 and security reconfiguration, which is however not needed for sidelink.
Observation 5
False alarm RLF can be avoided by relaxing the RLF metric in L1 recovery procedure, instead of relying on L2 recovery procedure.


Based on the observations, we propose:
Proposal 1
RAN2 does not pursue RLM/RLF declaration metrics other than IS/OOS, and reply RAN1 LS accordingly.
Proposal 2
RAN2 define N310/311 like counters and T310 like timer for RLM/RLF declaration.
Proposal 3
RAN2 not pursue a PC5-RRC based RRC re-establishment procedure.
Proposal 4
RAN2 not pursue PC5-RRC based link release procedure.
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