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Discussion and decision
1. Introduction
During the RAN2 #85 meeting, several issues related to RLF triggering and reporting for the special SCell were addressed. One aspect that still remains under discussion is handling of L1 out-of-sync failures. In this contribution, we present our views on this issue and also discuss how to minimize the impact of the special SCell RLF on split bearers. 
2. Discussion
2.1. Background
In dual connectivity, radio condition degradation leading to SCG failure (S-RLF) requires specific handling due to the independent operation of RLC/MAC/L1 for MeNB and SeNB. Since MeNB is generally responsible for configuring the dual connectivity operations, it needs to be aware when the UE experiences radio failures when connecting to the SeNB. Furthermore, the protection of PUCCH on SCG from uplink interference also requires the UE to stop UL transmission upon detecting S-RLF.
In view of the above, the following agreements were reached RAN2 #85 regarding the S-RLF triggering and reporting for the special SCell [1]:
	A1)
UE shall inform MeNB of random access failure associated with an SCG cell at least for the special Scell. FFS for other SCells of the SCG.

A2)
UE shall inform MeNB of RLC failure associated with an SCG cell.

FFS whether UE shall inform MeNB of physical layer problem (L1 out of sync, like for PCell).

A3)
The UE shall not trigger RRC-reestablishment when detecting any of the above listed types of SCG failure (RACH, RLC, …).

A4)
The UE shall stop all UL transmission towards all cells of the SeNB when detecting any of the above listed types of SCG failure (RACH, RLC, …).



In this contribution we address the issue of whether the UE shall inform MeNB of physical layer problem on the SCG due to L1 out of sync. We also discuss how to minimize the impact of S-RLF on split bearers.
2.2. Handling of physical layer problems on the SCG 
S-RLF, although not triggering an RRC reestablishment, requires handling by the MeNB and the UE in order to trigger appropriate recovery procedures such as SeNB release/change, bearer reconfiguration, uplink transmission interruption towards SeNB, etc. 
Since from a radio point of view, SCG and MCG operate similarly, the possible radio failure causes are the same for both. In the current specification, MCG radio failure is detected with respect to PCell only and can be caused by [2]:
i)   L1 failure (downlink out-of-sync), detected upon T310 expiration; or

ii)  MAC failure, detected by Random Access problem; or

iii) RLC failure, detected by RLC maximum transmission indication

The MeNB and SeNB operations are largely independent from RLC/MAC/L1 perspective. Since the radio failure causes above remain valid for the SeNB, separate RLC/MAC/L1 triggers for S-RLF are required in order to ensure proper and timely handling of radio bearers in dual connectivity. 
The RAN2 #85 agreements A1-A2 already cover MAC and RLC failure (cases ii-iii) for the S-RLF. It suffices therefore to include L1 failure in the list of indications provided by the UE to the MeNB. 
Proposal 1:
UE shall perform radio link monitoring on the special SCell (S-RLM) for the purpose of detecting L1 out-of-sync. S-RLM specification should reuse the current RLM specification as much as possible.
The proposal has the following benefits:

- Enables accurate and timely detection of L1 failures as it is performed by the UE, under well-established performance requirements. Network based schemes, on the other hand, need to rely on UE measurement reports which are less accurate and incur further delay.

- Reuses the current mechanism already defined for the PCell. This minimizes specification efforts as performance metrics and requirements that are already standardized can be directly applied.

Furthermore, given that uplink transmissions are anyway suspended upon S-RLF failure (as per A4), PDCCH monitoring should also be interrupted as the UE is anyway unable to provide HARQ feedback and would otherwise waste power unnecessarily.        
Proposal 2:
UE is not required to monitor the PDCCH for the SCG upon detecting S-RLF.
2.3. Impact of S-RLF on split bearers
Upon undergoing S-RLF, the UE remains configured with the SeNB until the SeNB connection is released by the MeNB.  In case radio conditions to the SCG improve, in some cases it is possible to perform a seamless resumption of  data transfer without  incurring the interruption due to SeNB release/add procedures.  

Such scenario is applicable, for example, in the case of split bearers: unlike eNB-specific bearers, since there is a common PDCP maintained at the MeNB, it may not be desirable to reconfigure split bearers upon S-RLF, as the data transfer for such bearers may continue over the MeNB. Seamless treatment of split bearers is a key feature of the 3C U-plane architecture which should be preserved during S-RLF. 

In order to perform seamless PDCP data transfer for a split bearer, the MeNB needs information about which PDCP PDUs were received by the UE during S-RLF, since it is quite likely that at least some PDUs sent over the SeNB were not acknowledged. This can be done via a PDCP Status report transmission to the MeNB upon S-RLF. Alternatively, the MeNB may request the SeNB to indicate which PDCP PDUs remain pending at the SeNB buffer. The former seems preferable, since it accurately reflects which PDUs were in fact received by the UE.

Proposal 3:
The data transfer for a 3C bearer over the MeNB is maintained upon S-RLF.

Proposal 4:
For split bearers, upon S-RLF, UE provides a PDCP Status report to the MeNB.
When the SCG radio condition improves, the MeNB should be able to indicate to the UE when to resume data transfer with the already configured SeNB. Therefore, upon declaring S-RLF, the UE should only re-establish the connection to the SeNB if signalled by the MeNB.
Proposal 5:
The reestablishment of the connection to a configured SeNB, after S-RLF indication to MeNB, is signalled by the MeNB.
3. Conclusion
In this document we discussed RLM/RLF procedures for the SeNB and made the following proposals:
Proposal 1:
UE shall perform radio link monitoring on the special SCell (S-RLM) for the purpose of detecting L1 out-of-sync. S-RLM specification should reuse the current RLM specification as much as possible.
Proposal 2:
UE is not required to monitor the PDCCH for the SCG upon detecting S-RLF.
Proposal 3:
The data transfer for a 3C bearer over the MeNB is maintained upon S-RLF.
Proposal 4:
For split bearers, upon S-RLF, UE provides a PDCP Status report to the MeNB.
Proposal 5:
The reestablishment of the connection to a configured SeNB, after S-RLF indication to MeNB, is signalled by the MeNB.
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