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Introduction
In the RAN2#105 meeting, the topic of fast MCG recovery was preliminary discussed, and the following agreements were made:

Agreements
1. MCG failure can be indicated to the network via the SCG. FFS if via SCells. 
2. FFS how the failure is indicated, which SRBs, and which failure case the fast MCG failure recovery.  
3. We will aim to have a unified solution for the failure cases that we want to address. 

According to the agreements, it is still open if a fast MCG recovery mechanism is supported via SCells. Such a procedure could be adopted for the case where a failure happens on the PCell when CA duplication is configured. In this contribution, we will address the highlighted FFS and we will provide a discussion and details regarding the PCell failure handling in case when CA duplication is configured and activated.
[bookmark: _Ref178064866]Discussion
In this paper we consider the case where CA is configured and the UE only has one RRC connection with the network. At RRC connection establishment/re-establishment/handover, one serving cell provides the NAS mobility information, and at RRC connection re-establishment/handover, one serving cell provides the security input. This cell is referred to as the Primary Cell (PCell). Depending on UE capabilities, Secondary Cells (SCells) can be configured to form together with the PCell a set of serving cells. The configured set of serving cells for a UE therefore always consists of one PCell and one or more SCells.
In NR, for the sake of harmonization with the DC case, in CA duplication there are two RLC entities linked with one PDCP entity that take care of the duplication (i.e., see Figure 1). To avoid that copies of the same PDCP PDU are transmitted on the same cell, each logical channel involved in CA duplication is restricted to a set of cells. 


Figure 1 CA duplication in standalone NR
In addition to what has been described above, different principles apply to the PCell and SCell. In particular, we have:
· PCell can only be changed with handover procedure (i.e. with security key change and, unless RACH-less HO is configured, with RACH procedure);
· Unlike SCells, PCell cannot be de-activated;
· Re-establishment is triggered when PCell experiences RLF, not when SCells experience RLF;
· RLM is performed only on the PCell.
Thus, when a radio link failure is experienced on the PCell and PDCP duplication is active for SRB1, based on the current specification in 3GPP TS 38.331 this would trigger RRC connection re-establishment with a consequent connection interruption. However, when considering use cases with stringent requirements in terms of reliability and latency, e.g., URLLC, triggering RRC connection re-establishment would cause an interruption time that may not be tolerable. 
[bookmark: _Toc7707492][bookmark: _Toc7707513][bookmark: _Toc7707683]For use cases such as URLLC, when experiencing RLF on the PCell, triggering RRC connection re-establishment would cause an interruption time that may not be tolerable.
For this reason, to avoid the interruption in the connectivity, for a UE configured with CA duplication on SRB1, a straightforward solution would be to avoid the RRC connection re-establishment procedure and instead sending a report (e.g., FailureInformation message) via the SCell to the network that can then take the necessary actions. In addition, this solution allows an alignment with the agreements made in RAN2#99 meeting where for a logical channel restricted to one or multiple SCell(s) the UE reports the failure to the gNB via the failure information procedure, but no RRC re-establishment happens. Thus, we propose:
[bookmark: _Toc7707496][bookmark: _Toc7708785]In case of CA duplication on SRB1, when a radio link failure is experienced on the PCell, the UE adopts a failure recovery solution by sending an indication to the network via the SCell without triggering RRC connection re-establishment.
[bookmark: _Toc7707497][bookmark: _Toc7708786]RAN2 should consider to re-use the existing FailureInformation message for indicating the RLF on the PCell during CA duplication on SRB1.
In current specifications, there is no RLM on SCells. Thus, if also the SCell is failed it may happen that the FailureInformation message sent by the UE does not reach the network. Normally, the UE will detect this through the lack of RLC or HARQ feedback. RLC poll timer will trigger retransmissions and eventually the max number of RLC transmissions may be reached. However, this will delay the recovery and in some cases there could be a deadlock where the UE is not aware if the RRC reconfiguration message reached the network or not. 
[bookmark: _Toc7707493][bookmark: _Toc7707514][bookmark: _Toc7707684]Since no RLM is performed on the SCell, if also the SCell is failed, the FailureInformation message sent by the UE may not reach the network. This can delay the recovery of the UE connection or even cause deadlock. 
[bookmark: _GoBack]In order to avoid this situation, a solution could be that UE starts the T310 timer upon the sending of the FailureInformation message to the network like in normal radio link failure detection procedure. Upon the expiry of timer T310, if no RRCReconfiguration message has been received, UE shall initiate the RRC re-establishment procedure. Alternatively, RLM could be introduced for certain SCells, such that the UE can take necessary action in case also the SCell fails. Therefore, we propose:
[bookmark: _Toc7707498][bookmark: _Toc7708787]RAN2 to discuss possible solutions to avoid unwanted delay of the failure information procedure in case of SCell failure, e.g. UE starts T310 timer and upon its expiry the RRC re-establishment procedure is triggered, or SCell RLM introduced. 
Conclusion
In section 2 we made the following observations:
Observation 1	For use cases such as URLLC, when experiencing RLF on the PCell, triggering RRC connection re-establishment would cause an interruption time that may not be tolerable.
Observation 2	Since no RLM is performed on the SCell, if also the SCell is failed it may happen that the FailureInformation message sent by the UE does not reach the network and the UE could wait an infinite time for a RRC reconfiguration message that will never arrive.
[bookmark: _Toc7707499]Based on the discussion in section 2 we propose the following:
Proposal 1	In case of CA duplication on SRB1, when a radio link failure is experienced on the PCell, the UE adopts a failure recovery solution by sending an indication to the network via the SCell without triggering RRC connection re-establishment.
Proposal 2	RAN2 should consider to re-use the existing FailureInformation message for indicating the RLF on the PCell during CA duplication on SRB1.
Proposal 3	RAN2 to discuss possible solutions to avoid unwanted delay of the failure information procedure in case of SCell failure, e.g. UE starts T310 timer and upon its expiry the RRC re-establishment procedure is triggered, or SCell RLM introduced.
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