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1 Introduction
In the last RAN2 #85bis meeting, the following has been agreed regarding radio link problem on SCG. 
	Agreements
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.


Furthermore, in the RAN2 #86 meeting, a separate message is agreed to report SCG failures.

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).

In this document, we investigate more details on  S-RLF parameters and UE/eNB behavior when S-RLF occurs. 
2 S-RLF related parameters

Considering RLF on the PCell, the following parameters are required for RLF procedure. 
	Parameter
	Usage

	N310
	Used for RLM, Maximum number of consecutive "out-of-sync" indications received from lower layers

	N311
	Used for RLM, Maximum number of consecutive "in-sync" indications received from lower layers

	T310
	Used for RLM , Timer for radio link failure detection, start upon after receiving N310 consecutive out-of-sync

	premableTransMax
	Used to indicate random access problem

	maxRetxThreshold
	Used to indicate if the maximum number of retransmissions has been reached in RLC. 


Since RAN2 agreed for the UE to report S-RLF triggered by RLM, RA or RLC, all parameters listed in the above table should be configured for the S-RLF by the SeNB. 

Proposal 1: RAN2 agrees that SeNB configures N310, N311, T310, preambleTransMax and maxRetxThreshold for S-RLF, which are configured by the SeNB as a part of SCG configuration.

3 UE behavior upon S-RLF
According to the current RAN2 agreement, the following UE operation is agreed upon S-RLF. 
· UE shall suspend UL transmissions to SCG upon S-RLF

· UE is not required to monitor the PDCCH for the SCG upon detecting S-RLF.
· The UE does not resume the connection to the SCG autonomously, i.e., it is up to the MeNB.
According to the RAN2 agreement, the UE should keep SCG configuration but suspend uplink transmission and monitoring PDCCH. This operation seems reasonable to avoid unnecessary interference and UE processing. However, this operation seems different from RLF on MCG. In the current LTE, after RLF, the UE reset MAC, release the SCells and apply the default configuration for physical channel, SPS scheduling and MAC. By performing this procedure, the MAC and PHY layer stop sending uplink and receiving PDCCH on SCells naturally. There would be no big difference in the sense that both approaches avoid the UE transmitting undesired uplink signal when RLF occurs. 
Based on this observation, we can apply the similar operation to implement the UE operation upon S-RLF. Instead of explicit suspending UL transmission, simple way would be to reset MAC entity. During MAC reset, the UE flushes soft buffer for all DL HARQ processes, clear triggered SR/BSR/PHR and stop ongoing RACH procedure.  Furthermore, the UE also expire all timers including timeAlignmentTimers which results in release of PUCCH and SRS. Therefore, it naturally suspends UL transmission. 
Proposal 2: RAN2 agree to reset SCG-MAC upon S-RLF. 

Although MAC is reset, there is possibility to transmit PUSCH if the UE receives UL grant from SeNB. Therefore, it is required to stop monitoring PDCCH. Furthermore, the UE may be able to send a contention based RA on PSCell. We can have two approaches to stop PDCCH monitoring and contention based RA. One approach is that RRC or MAC layer instructs to suspend uplink transmission and monitoring PDCCH to PHY layer separately. This approach requires defining when the uplink transmission and monitoring PDCCH should be resumed. However, if the S-RLF occurs, depending on S-RLF causes, different MeNB behavior is expected as discussed in Section 4 in more detail. If S-RLF occurs due to PCell problem, it is very likely that the MeNB changes the PSCell. If S-RLF occurs due to RLC problem, the MeNB will likely change SCG. Therefore, the MeNB will modify SCG or change SCG and it is unlikely to resume the SCG operation by using  the same SCG radio resource configuration. Based on this observation, there is no gain to keep SCG configuration. Instead, it is simpler to release SCells belonging to SCG, which eventually stop uplink transmission and PDCCH monitoring. Although SCells are released, the DRB configuration should be kept and can be reconfigured based on the MeNB decision.   
Proposal 3: RAN2 re-considers releasing SCells belonging to SCG instead of keeping and suspending UL transmission and PDCCH monitoring. 
4 MeNB behavior upon S-RLF

Once the MeNB receives S-RLF indication from the UE, the MeNB may initiate SCG change or SCG modification depending on S-RLF cause and RRM. In order to help the MeNB to decide the better quality cell or another SeNB, measurement results can be included in the S-RLF indication message.  

Proposal 4: RAN2 considers including neighbouring cell measurement results in the S-RLF indication message.

Depending on whether S-RLF occurs due to PSCell only problem (radio link problem or RA failure) or SCG problem (RLC error), the MeNB may apply different behavior. 

· PSCell only problem: there can be three options as summarized below. 
· PSCell change: MeNB initiates to change PSCell. However, according to the current assumption, the MeNB cannot request to release PSCell as it is SeNB’s decision.  

· SCG release: MeNB requests to release SCG and if there is an SCell having the good channel situation under the same SCG, the MeNB request to add SCG to the same eNB again. However, SCG change requires reestablishing RLC and PDCP entity. 
· Provide S-RLF cause to SeNB: if MeNB provides S-RLF indication with S-RLF cause, the SeNB can initiate PSCell change through SCG modification. 
· SCG problem: It is likely that MeNB requests to release the whole SCG and move SCG bearer either to MeNB or to another SeNB. 
In practical scenario, it may be unlikely if multiple SCells are connected to the SCG and only PSCell has bad channel quality because multiple SCells are belonging to the same eNB. Therefore, we prefer a simple solution. In case of PSCell only problem, if MeNB can initiate PSCell change, it would be simple to avoid unnecessary SCG change procedure given that there is another SCell in SCG. Otherwise, we can rely on SCG release. 

Proposal 5: RAN2 agrees that it is not necessary to provide S-RLF cause to SeNB upon S-RLF for the purpose of SCG management. 

5 Conclusion

In this document, we discuss more details on S-RLF procedure including S-RLF parameters and UE behavior when S-RFL occurs. Based on discussion in Section 2, 3 and 4, we provide the following proposals to define the details of S-RLF.  
Proposal 1: RAN2 agrees that SeNB configures N310, N311, T310, preambleTransMax and maxRetxThreshold for S-RLF, which are configured by the SeNB as a part of SCG configuration.


 Proposal 2: RAN2 agree to reset SCG-MAC upon S-RLF. 
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 \* MERGEFORMAT 
Proposal 3: RAN2 re-considers releasing SCells belonging to SCG instead of keeping and suspending UL transmission and PDCCH monitoring.
Proposal 4: RAN2 considers including neighbouring cell measurement results in the S-RLF indication message.


Proposal 4: RAN2 considers including neighbouring cell measurement results in the S-RLF indication message.


Proposal 5: RAN2 agrees that it is not necessary to provide S-RLF cause to SeNB upon S-RLF for the purpose of SCG management. 
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