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1	Introduction
In RAN2 #107bis meeting [1], the RLM/RLF was discussed and the following agreements were achieved:
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.
2:	RLF triggering condition based on indication by physical layer is supported (pending RAN1/RAN4 progresses on the topic).
3:	The RLM/RLF procedure only apply to NR SL unicast.
4:	In case of RRC_CONNECTED/INACTIVE/RRC_IDLE/Out-of-coverage UEs, upon SL RLF declaration (e.g., expiring of timer T310) the UE releases the PC5-RRC connection immediately and sends an indication to upper layers.
[bookmark: OLE_LINK2]5:	For RRC_CONNECTED UEs, upon SL RLF declaration (e.g., expiring of T310), the UE informs NW via Sidelink UE Information. FFS if we need explicit failure indication in Sidelink UE information or if it’s enough for the UE to inform it by excluding the corresponding destination L2 id.
6:	Measured results is not included in Sidelink UE Information at RLF.
7:	A new timer (e.g., similar to T310) is specified for SL RLF handling (pending RAN1/RAN4 progresses on the topic).
8:	No need to specify a release procedure over the PC5-RRC at least at RLF.
As listed in the agreements, some mechanisms are still pending RAN1/RAN4 progress and one FFS needs RAN2 further discussion, i.e. “FFS if we need explicit failure indication in Sidelink UE information or if it’s enough for the UE to inform it by excluding the corresponding destination L2 id”.
In addition, as agreed in RAN2 #106 meeting [2], the failure case for AS-layer configuration was discussed and the following agreement was achieved:
5:	Need to handle failure case for AS-layer configuration. Explicit failure message is used as baseline. Timer-based solution is also needed on top of explicit failure message.
However, the UE handling upon detection of the AS-layer configuration failure was not further discussed.
In this contribution, we would like to discuss remaining issues of the failure cases, including both RLM/RLF and AS-layer configuration failure. Some related proposals will be provided.
2	Discussion
2.1	PC5 RLM/RLF
In previous RAN2 meetings, it was RAN2 common understanding that the RLF declaration based on the indication from physical layer will reuse the Uu IS/OoS mechanism. However, in RAN1#98bis meeting, they achieved an agreement on RLM indication as below and sent one LS was to RAN2 [3]:
	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


As noted in the LS, the IS/OoS detection and indication are performed at the Tx UE side.
Observation 1: In RAN1, the IS/OoS indication to upper layer at the Rx UE is not supported.
According to this RAN1 agreement, the declaration of IS/OoS will be different from the Uu mechanism. As a consequence, the RAN2 agreements achieved in previous for the IS/OoS should be revisited. Considering that RAN1 discussion on the IS/OoS indication from the Tx UE perspective is still on-going, we prefer to await RAN1 agreement before achieving any final RAN2 agreement.
Proposal 1: Revisit previous RAN2 agreements on the IS/OoS declaration and no RLM/RLF detection can be done at the Rx UE side as per RAN1 agreement. Wait for further RAN1 agreement to decide whether RLM/RLF detection can be performed at the Tx UE based on IS/OoS indication.
Based on the existing agreements, the Tx UE of the unicast is able to declare RLF when the maximum number of retransmissions has been reached in RLC. The remaining FFS is whether an explicit failure indication in SidelinkUEInformation message is needed for the failed Destination L2 ID, or alternatively, the UE can inform it by just excluding the corresponding Destination L2 ID.
Here, the problem is that, if the UE simply removes the corresponding Destination L2 ID from the SidelinkUEInforation message upon detecting RLF, the network is not able to identify whether this is because of PC5 RLF declaration for the unicast link in the AS layer, or it is because of the termination of the service(s) on this unicast link as indicated from the upper layers. It is likely that the PC5 RLF declaration is caused, when the UE of unicast moves far from the peer UE; however, we should not exclude the possibility that such PC5 RLC result from the radio condition degradation on the SL resource configuration currently provided by the network. 
Therefore, it is beneficial to inform the network of the an explicit failure indication , to make it aware of the occurrence of PC5 RLF for a unicast link and thus make potential adjustment on the SL resource configurations, e.g. in the cell/corresponding area. It should be noted that since it has been agreed that the unicast link will be released upon RLF declaration, informing network of the failure does not mean to request any reconfiguration for the current UE. Instead, this is more like for network information.
Therefore, we propose to add explicit failure indication, including the failed Destination L2 ID and failure type in the SidelinkUEInformation.
Proposal 2: An explicit indication for PC5 RLF is needed in Sidelink UE Information upon RLF declaration. Such an indication includes the failed Destination L2 ID and failure type.
2.2	PC5 AS Configuration failure
[bookmark: OLE_LINK87]Before the discussion on the AS-layer configuration failure handling, we would like to have an overview on the possible procedure of unicast configuration. As illustrated in Figure 1, assuming that the Tx UE is in RRC_CONNECTED state, the network should be responsible for the unicast configuration for the UE. Though it is FFS what UE sidelink capability will be exchange between the two UEs of the unicast, considering that the unicast configuration is applied in both Tx UE and Rx UE, it is reasonable to assume the network generating the configuration for the unicast should know the sidelink capabilities of both Tx UE and Rx UE. Therefore, upon receiving the capability of the Rx UE, the RRC_CONNECTED UE should inform it to the network.


Figure 1: Overall procedure of unicast configuration
Proposal 3: An RRC_CONNECTED UE should inform the network of the sidelink capability of the peer UE in a unicast link, upon receiving it from it peer UE via PC5 RRC.
From the perspective of the network, it should ensure that the configuration for the unicast link can be applied by both Tx UE and Rx UE, and it is necessary for the network to know whether the unicast configuration succeeds. However, the Rx UE may not be visible to the network, because it can be in RRC_IDLE state or be connected to other RAN nodes. Then, here comes the question: how to inform the network whether the generated configuration for the unicast succeeds in the Rx UE side? 
To answer this question, there could be two solutions:
· Alt 1: Using an incorporated configuration complete response for both Tx UE and Rx UE, i.e., the Tx UE can respond with an RRCReconfigurationComplete message to network only if the Rx UE succeeds.
In this solution, the Tx UE will respond with the RRCReconfigurationComplete message to network, only if the Rx UE feeds back a successful sidelink configuration via PC5 RRC message. The procedure for this option can be illustrated as follows:


Figure 2: Incorporated configuration complete response for both TX and RX to network
In this solution, the network is also able to know that the Rx UE is able to comply with the configuration of the unicast link, upon reception of the RRCReconfigurationComplete message. However, this option will potentially increase the delay of RRC reconfiguration procedure, as the Tx UE has to wait for the response from its Tx UE over sidelink before it can send the complete message over Uu. As specified in TS 38.331, the delay of RRC reconfiguration procedure without Scell/SCG is 10ms. If we go this way, it is difficult to satisfy the delay considering there can be more unicast links established by this Tx UE with other Rx UEs. In this case, if the configuration of the multiple unicast connections are contained in the single RRCReconfiguration message, the Tx UE can only reply the RRCReconfigurationComplete message when it receives the PC5-RRC complete responses from all the Rx UEs.
In addition, we also need to consider the potential failure cases. If the Rx UE fails to comply the configuration from Tx UE, the Tx UE will declare the Uu RRC Reconfiguration failure and the trigger RRC re-establishment. This impacts the UE Uu communication. Considering the case where there are multiple unicast connections, even if only one of them fails, all the other unicast connections and Uu connection will be impact. Based on this understanding, this solution seems too restricted and will impact the UE experience much. 
· Alt 2: Using a separate configuration failure indication for Rx UE of the unicast connection.
In this solution, if the Tx UE is able to comply with the configuration provide by the network, it responds with an RRCReconfigurationComplete message to the network, regardless of whether the AS-layer configuration fails or not in Rx UE side. 
Then we assume in this alternative that most likely the configuration for the unicast connection can be applied for both UEs (so the Tx UE does not need to duplicate the complete message over Uu), so that only a unicast configuration failure indication needs to be informed by the Tx UE to network, in case the Rx UE fails to comply the configuration. The whole procedure is illustrated in Figure 3.


Figure 3: Separate configuration failure indication for Rx UE for unicast connection
Proposal 4: The Tx UE responds with RRCReconfigurationComplete message to network, if itself is able to comply the configuration.
As illustrated in Figure 3, we think it is necessary for the Tx UE to inform the network of the PC5-RRC configuration failure of dedicated unicast connection. This will be different from the case of RLF where the SidelinkUEInformation is used. For RLF case, the failure can be caused by the long distance between two UEs. However, in the PC5-RRC configuration failure case, the network needs to be informed of the detailed information because the configuration is generated by the network and if necessary, the network is responsible to perform the reconfiguration.
Proposal 5: Upon receiving the AS-layer configuration failure message from Rx UE, the Tx UE should inform the network of the configuration failure in a per unicast connection manner.
From the user plane perspective, the data transmission should be suspended for this unicast connection when the configuration failure happens. Supposing that the network will provide the updated configuration, the transmission can be resumed upon reception of new configuration that can be complied with by both UEs for this unicast connection.
[bookmark: OLE_LINK29]Proposal 6: When AS-layer configuration failure happens, the data transmission of the corresponding unicast connection should be suspended until reception of the updated configuration complied by both Tx and Rx UEs.
In addition, we also need to consider the case where the Tx UE is in IDLE/INACTIVE/OoC state. In this case, the Tx UE’s configuration comes from the system information or pre-configuration. For now it is not clear whether there will be multiple set of configurations available. In our understanding, there should be multiple configurations in SIB or pre-configuration to cover all the possibilities of Rx UE capability. Based on this assumption, for the IDLE/INACTIVE/OoC UE, it is feasible for the Tx UE to reselect a configuration, when it is informed by the RX UE of the AS configuration failure. Otherwise, upon detection of the configuration failure, the Tx UE can only release the unicast connection as if PC5 RLF happens.
Proposal 7: The IDLE/INACTIVE/OoC UE may reselect a set of configuration for the unicast connection or release the unicast connection upon detection of configuration failure of one unicast connection.
3	Conclusion
[bookmark: OLE_LINK3]This paper discusses the failure cases including RLF and configuration failure for NR sidelink unicast, and we have the following proposals:
Observation 1: In RAN1, the IS/OoS indication to upper layer at the Rx UE is not supported.
Proposal 1: Revisit previous RAN2 agreements on the IS/OoS declaration and no RLM/RLF detection can be done at the Rx UE side as per RAN1 agreement. Wait for further RAN1 agreement to decide whether RLM/RLF detection can be performed at the Tx UE based on IS/OoS indication.
Proposal 2: An explicit indication for PC5 RLF is needed in Sidelink UE Information upon RLF declaration. Such an indication includes the failed Destination L2 ID and failure type.
Proposal 3: An RRC_CONNECTED UE should inform the network of the sidelink capability of the peer UE in a unicast link, upon receiving it from it peer UE via PC5 RRC.
Proposal 4: The Tx UE responds with RRCReconfigurationComplete message to network, if itself is able to comply the configuration.
Proposal 5: Upon receiving the AS-layer configuration failure message from Rx UE, the Tx UE should inform the network of the configuration failure in a per unicast connection manner.
Proposal 6: When AS-layer configuration failure happens, the data transmission of the corresponding unicast connection should be suspended until reception of the updated configuration complied by both Tx and Rx UEs.
Proposal 7: The IDLE/INACTIVE/OoC UE may reselect a set of configuration for the unicast connection or release the unicast connection upon detection of configuration failure of one unicast connection..
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