3GPP TSG RAN WG2 Meeting #86
R2-142567
Seoul, South Korea, 19- 23 May 2014
Agenda Item:
7.1.2
Source: 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell 
Title:  
Discussion on the remaining S-RLF issues in dual connectivity 
Document for:
Discussion and decision

1 Introduction

In the RAN2#85bis meeting, RLF in SeNB (S-RLF) was discussed and the follow agreements were made:
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.

4
The UE does not resume the connection to the SCG autonomously, i.e., it is up to the MeNB.
Although the above agreements were made, it is yet to discuss the intended behaviour and the action the network be taken upon reception of the S-RLF indication from the UE. This contribution discuses these aspects. 
2 Discussion  
In the legacy system with single connection, when the RLF is detected, the re-establishment procedure and  cell reselection is performed. Although the re-establishment is not required for S-RLF since there is still an active connection with MeNB, MeNB is responsible for deciding the action upon reception of S-RLF indication from the UE. When the MeNB receive the S-RLF, the following actions are possible to be taken by the MeNB. 
1 . The MeNB decide to release the SeNB . 
2. The MeNB decide to modify the SCG configuration.
In this case, the cell with best channel condition is possibly the other cell of the SeNB based on the measurement, then there is a need for the reconfiguration of SCG,i.e, change the special cell.

3. The MeNB decide to keep the SCG configuration and suspend the transmission towards the SCG .
In this case, the cell with best channel condition is possibly still the special cell of the SeNB based on the measurement and MeNB considers the RLF as temporary.
S-RLF is signalled to the MeNB by the UE together with the reason for S-RLF (ie: RLM, RA or RLC failure). Depending on the S-RLF trigger, the MeNB may take different actions to resolve the S-RLF for the UE.

The MeNB may decide to release SCG upon the reception of S-RLF indication. For example S-RLF triggered by RLC failure may resulted in release of SCG. The MeNB initiated SCG release procedure (where SeNB cannot reject) can be used for the SCG release in this case. 
Depending on the S-RLF trigger, the MeNB may decide to change special cell of SeNB. Note that the RLM is monitored only on the special cell as well as contention based random access is only performed on the special cell. If the S-RLF trigger is due to RA or RLM failure, the change of special cell may be sufficient to resolve the SCG radio link problems. In order to change the special cell for SeNB, up-to-date measurement report should be available at the network. Therefore it is proposed to provide measurement report to the MeNB upon the S-RLF trigger. 
Proposal 1: The UE should provide the measurement report to the MeNB upon S-RLF trigger.
Special cell change procedure is yet to be discussed. The special cell reconfiguration should take in to account the PUCCH load on the cell, possibly the RRM policies at the SeNB, and the cell quality. The special cell change (between the configured SCG cells) decision can be taken by the SeNB triggered by S-RLF. Thus the MeNB should request the SeNB of special cell change triggered by the S-RLF. 

Proposal 2: If the decision is to change the special cell, the MeNB requests the SeNB of special cell change triggered by the S-RLF. The cell measurements should be forwarded to the SeNB together with the request for special cell change.
On the other hand, MeNB may let the SeNB decide on whether to change special cell or SCG release upon the S-RLF. Although the SeNB may also know the physical layer problem based on CQI and HARQ feedback, the relationship between RLM and CQI/HARQ feedback is not clear and the SeNB cannot deduce accurately the RLF due to physical layer issue based on CQI and HARQ feedback. Therefore, the MeNB is required to forward the S-RLF indication by the UE to the SeNB together with the measurement reports. If the SeNB decides to reelase the SCG, SeNB initiated SCG release procedure can be used. If the SeNB decides to change the special cell, SeNB initiated SCG modification procedure can be used. 

As per the agreement, the UE waits for the MeNB signalling for resumption of UL transmission on SCG and monitoring of the PDCCH on SCG.  
Proposal 3: If the MeNB decides to let the SeNB take action on S-RLF, the MeNB forward the S-RLF indication together with the cell measurements to the SeNB.

If the MeNB make the decision to release SeNB upon the S-RLF, the bearers delivered over SeNb either released or re-configured. The action would result in data forwarding from SeNB to MeNB. On the other hand, if the MeNB make the decision to change special cell upon S-RLF, the bearers served over the SeNB would be suspended and resume. 

The data transfer for a split bearer over the MeNB is maintained upon S-RLF even though the UE is required to suspend any UL transmission to SCG upon S-RLF. Furthermore, the UE is not required to monitor the PDCCH for the SCG upon detection of S-RLF. The unsuccessful DL split bearer data delivered over SCG at the time of S-RLF should be delivered over MeNB after the S-RLF indication received by the MeNB. This will reduce the user plane interruptions seen due to S-RLF. There are two possible methods to make the MeNB aware of the successfully received/transmitted PDCP status at the time of S-RLF.

1). The UE provides PDCP PDU status of the split bearer to the MeNB indicating the successfully received PDCP PDUs at the time of S-RLF.

2). The MeNB request the SeNB to provide feedback on the successfully transmitted PDU status by the SeNB.

Either of the methods could assist the MeNB to identify the PDCP PDUs which requires retransmission over MeNB after the S-RLF. Given that S-RLF is triggered by the UE and the UE stops receiving any further data on SCG upon the S-RLF, the UE providing the successfully received PDCP PDU status at the S-RLF is preferable. 

Proposal 4: RAN2 to discuss how to obtain PDCP status PDU for split bearer at the time of S-RLF in order to maintain the data communication over MeNB upon S-RLF.

In case the special cell change is performed upon the S-RLF trigger, how to resume communication over SCG should be discussed. As special cell change procedure is not yet discussed, the SCG communication suspend/resume due to S-RLF could also be considered in the design of special cell change procedure.

Proposal 5: The possibility for suspend/resume of communication over SCG upon S-RLF should be considered in the design of special cell change procedure. 
3 Conclusions

This contribution discusses the remaining issue on S-RLF. We have following proposals.

Proposal 1: The UE should provide the measurement report to the MeNB upon S-RLF trigger.
Proposal 2: If the decision is to change the special cell, the MeNB requests the SeNB of special cell change triggered by the S-RLF. The cell measurements should be forwarded to the SeNB together with the request for special cell change.

Proposal 3: If the MeNB decides to let the SeNB take action on S-RLF, the MeNB forward the S-RLF indication together with the cell measurements to the SeNB.

Proposal 4: RAN2 to discuss how to obtain PDCP status PDU for split bearer at the time of S-RLF in order to maintain the data communication over MeNB upon S-RLF.

Proposal 5: The possibility for suspend/resume of communication over SCG upon S-RLF should be considered in the design of special cell change procedure. 
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