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1. Introduction
The issue on SCG RLF was discussed in several meetings, and the following agreements were achieved. But there are still some issues open. This contribution gives our understanding on the remaining issues.
	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.

1a
UE shall report S-RLF to MeNB (triggered by RLM, RA or RLC) and indicates which of the triggers were met. 

1b
UE shall suspend UL transmissions to SCG upon S-RLF

2
UE is not required to monitor the PDCCH for the SCG upon detecting S-RLF.

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

5
The UE does not resume the connection to the SCG autonomously, i.e., it is up to the MeNB.


	7:
Introduce a separate message/procedure for reporting SCG failures (i.e. about physical layer or RA failure on the PSCell or about reaching the maximum number of RLC retransmissions for an SCG DRB).



2. Discussion
2.1. Parameter configuration
S-RLF can be triggered by RLM, RA and RLC in SCG. 
· S-RLM
It is almost same as the current RLM mechanism, which is based on the “in-sync” and “out-of-sync” measurement. 

For PCell, RLM is initiated while the UE enters RRC_CONNECTED and considers the current cell as PCell [5] [6]. In case of SCG addition, although the PSCell is configured, if the RA procedure is not completed, the dedicated physical configuration for uplink transmission (e.g. CQI, SRS and D-SR) cannot be applied. Since the RLM is introduced to avoid UE autonomous transmission in worse radio quality, it is unnecessary for UE to start RLM in the new added PSCell before RA success. 
Proposal 1: S-RLM should be started in new added PSCell upon RA success. 

Considering the S-RLM related parameters, i.e. N310, N311 and T310, due to the different cell type, different usage and different RRM policy, it is possible to have the different N310, N311 and T310 value configured for S-RLM. 
Proposal 2: RLM-related configuration (i.e. N310, N311 and T310) should be independent for PCell and PSCell. 

· RLC
When the RLC retransmission number reaches maxRetxThreshold, S-RLF will be triggered. Since the parameter is configured per RLC entity, it is possible to configure different value for different RLC entity. 
Observation 1: RLC parameter maxRetxThreshold can be configured independently per RLC entity. 
· RA
According to the current spec, in RRC_CONNECTED, for PCell, RA, if the preamble transmission number reaches the maximum number, MAC will indicate RA failure to RRC and RRC will detect the RLF upon it. Similarly, for PSCell RA failure, the same way should be applied.  
Proposal 3: S-RLF should be triggered when the preamble transmission number reaches preambleTransMax  on PSCell.  
Considering the premableTransMax configuration, due to the RA related parameter is cell-specific, this parameter should be allowed to be configured independently in MCG and SCG.

Proposal 4: premableTransMax should be configured independently in PCell and PSCell.  
2.2. Content of S-RLF indication 

In S-RLF indication, the detailed trigger (i.e. L1/MAC/RLC) should be included. Some further detailed information were mentioned in [2] [3] [4]:
· Option 1: including LCH-ID in case of RLC; 
· Option 2: including neighbor cell measurement result;

· Option 3: including serving cell measurement result.

For Option 1, [2] considers that the usage is to help SeNB to adjust the RLC retransmission parameters. But even without the LCH-ID, eNB can also guess which DRB has problem due to the transmission of RLC entities. In addition, the current rlf-cause in RLF- report does not include this information either. 
For Option 2 and 3, the usage is to help MeNB select the appropriate SeNB or PSCell as soon as possible. Without them, MeNB only can make the decision based on the previous reported measurement results. With Option 2 and 3, MeNB can have fresh measurement results to have a good decision on selecting PSCell or SeNB change. For Option 3, in order to resolve the SCG problem, it is sufficient to only include SCG serving cell measurement result. To be common with the measurement report, including all serving cell measurement report would be simpler. 
Proposal 5: It is proposed to include all serving cell and neighbor cell measurement result in the S-RLF indication.  
2.3. L2 handling upon S-RLF
Today, in case of RLF, DRB are suspended, if UE re-establishment fails, DRB will be released; otherwise, DRB will be resumed or released according to the first RRCConnectionreconfiguration after UE re-establishment. In other words, UE can not release the DRB autonomously except that it enters IDLE. 
With the same rule, upon S-RLF, DRB related configuration (i.e. PDCP, RLC and LCH in MAC) in SCG cannot be changed by UE autonomously, and the change should be under the network control. 
Proposal 6: Upon S-RLF, SCG PDCP, RLC should be suspended and MAC reset.
Upon S-RLF, the L2 handling for SCG bearer and Splitting bearer is given in Figure-1. 
For SCG bearer, upon S-RLF, the DRB is suspended. When the received RRCConnectionReconfiguration message involves the DRB’s configuration, UE will first reestablish RLC and PDCP, and then release or change the DRB configuration according to the RRC message. If the DRB is not released, after the configuration, the data transmission is resumed.
For splitting bearer, upon S-RLF, the related RLC entity is suspended.Since PDCP entity is always in MCG, there is no impact on the related PDCP entity. When the received RRCConnectionReconfiguration message involves the SCG’s configuration, UE will first reestablish RLC, and then release or change the RLC configuration according to the RRC message. If the S-RLC entity is not released, the data transmission via S-RLC is resumed after the reconfiguration. 
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Figure-1 
Proposal 7: Upon receiving the first RRCConnecitonReconfiguration after S-RLF, UE should re-establish the related RLC and PDCP entity firstly.
2.4. Radio resource handling (not including DRB) upon S-RLF
There are four options:
· Option 1: release SCG;

· Option 2: keep SCG PSCell, release SCG SCells;

· Option 3: keep SCG, deactive SCG cells;

· Option 4: keep SCG, SCG SCells state not impacted. 

Since UE is still under the MeNB control, configuration change can be controlled by network, so it is unnecessary for UE to release anything autonomously. Option 1 and Option 2 should be excluded. For option 3 and option 4, since MeNB would tell UE how to deal with SCG via RRCConnectionReconfiguration (e.g. SCG release or resume or change), it is unnecessary for RRC to indicate MAC to deactive the SCG SCells.

Proposal 8: Upon S-RLF, the SCG configuration should be kept and cell’s state should not be changed. 
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: S-RLM should be started in new added PSCell upon RA success. 
Proposal 2: RLM-related configuration (i.e. N310, N311 and T310) should be independent for PCell and PSCell. 

Proposal 3: S-RLF should be triggered when the preamble transmission number reaches preambleTransMax  on PSCell.  
Proposal 4: premableTransMax should be configured independently in PCell and PSCell.

Proposal 5: It is proposed to include serving cell and neighbor cell measurement result in the S-RLF indication.  
Proposal 6: DRB related configuration should be kept upon S-RLF.
Proposal 7: Upon receiving the first RRCConnecitonReconfiguration involves SCG RLC/PDCP configuration after S-RLF, UE should re-establish the related RLC and PDCP entity firstly.
Proposal 8: Upon S-RLF, the SCG configuration should be kept and cell’s state should not be changed. 
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