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1. Introduction
In the past RAN2#84 meeting, some agreements shown below have been achieved [1]:

· At least one cell in SeNB has configured UL and one of them is configured with PUCCH resources (could discuss whether to support more if such an enhancement is agreed for CA in Rel-12 in general).

· No RLM is needed on a cell not carrying PUCCH in the SeNB.

· RLF, if supported, of any SCG cell does not trigger RRC connection re-establishment.

· The SeNB has to have one special cell containing at least PUCCH, and potentially also some other PCell functionality. However, it is not necessary to duplicate all PCell functionality for the special cell.

· As a working assumption, contention-based RA procedure is supported towards SeNB.
And, whether RLM is performed on the cell carrying PUCCH in the SeNB is still FFS. In this contribution, the need of RLM in the special cell of SCG will be discussed, and we prefer to introduce RLM function in the special cell of SCG.
2. Discussion
2.1. Necessity of the MeNB obtaining the radio link problem of the SCG special cell 

Based on TS 36.331 [3], UE will verdict radio link failure detected while either of the following conditions is achieved: T310 expiry (PHY layer), or random access problem indication (MAC layer), or RLC retransmissions problem indication (RLC layer). According to the dual connectivity architecture of 1A and 3C [2], the UE has independent PHY/MAC/RLC layer at the SeNB. The SCG special cell should support PUCCH, CBRA and CFRA and normal data transmission. While the radio link problems (as defined above) occur, the PUCCH, RACH and data transmission at RLC of the SeNB special cell will not be able to work. If the radio link problems at the SCG special cell are not declared, the SCG special cell is not able to be removed or changed due to the radio link problems. 
According to the agreements for dual connectivity achieved so far, the SeNB special cell should be added, removed and changed by the MeNB, as the MeNB performs the CC management of the UE. Then the MeNB should be able to remove or change the SCG special cell while the radio link problem occurs at the SCG special cell. As such the MeNB should know the radio link problems of the SCG special cell.
Observation 1: The MeNB needs to know the radio link problem of PHY/MAC/RLC layer of the SCG special cell so as to remove or change the SCG special cell.
In the following, we analyze whether the MeNB can know the radio link problems of the SCG special cell without any assistance information from either the SeNB or the UE:

· PHY layer issue: The CQI report of SCG is transmitted only via SCG PUCCH. The MeNB cannot rely on the CQI report of SCG special cell to know the PHY layer issue unless we enhance the CQI report of the SCG to be transmitted to the MeNB. By the RSRP/RSRQ report from the UE, the MeNB may roughly deduce the issue from the measurement results.

· MAC layer issue: As the SeNB MAC entity is independent at the SeNB, the MeNB itself is not able to know the MAC layer issue of the SCG special cell, by monitoring the SeNB MAC entity.

· RLC layer issue: As the SeNB RLC entity is independent at the SeNB, the MeNB itself is not able to know the RLC layer issue of the SCG special cell, by monitoring the SeNB RLC entity.
Observation 2: Considering the dual connectivity architecture 1A and 3C, without any assistance information, the MeNB itself is not able to detect the radio link problem of PHY/MAC/RLC layer of the SCG special cell.

2.2. The SCG special cell RLM operation
Based on the analysis shown in Section 2.1, this section is divided to two parts: the SCG special cell RLF acquiring by the MeNB and the SCG special cell RLF handling.

· How the MeNB acquiring the SCG special cell RLF
There could be two options for the MeNB to detect the radio link problem of the SCG special cell:

· Alt 1: The UE reports the radio link problem of the SCG special cell to the MeNB;

· Alt 2: The SeNB reports the radio link problem of the SCG special cell to the MeNB.
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Figure 1: solutions for Alt1 and Alt2
For the MAC layer issue of the SCG special cell, the SeNB is not able to detect the RACH issue of the CBRA which is supported at the SCG special cell. As such the UE should indicate the MAC layer issue to the MeNB.

For the RLC layer issue of the SCG special cell, the SeNB is able to detect the RLC retransmission issue by implementation as the SeNB has a separate RLC entity related to the RLC entity of the UE, which can be used to detect the retransmission failure at the RLC layer. Then both the UE and the SeNB are able to indicate the RLC layer issue to the MeNB. However due to the non-ideal backhaul latency, the indication from the SeNB could be slower than the indication from the UE. Moreover as the UE has to indicate the MAC layer issue to the MeNB, we prefer a more aligned solution to indicate the radio link problems. Thus the indication of RLC layer issue from the UE is preferred.

For the PHY layer issue of the SCG special cell, the SeNB may not able to detect it, because when the PHY layer issue occurs, the UE may not be able to send a CQI report via the SCG PUCCH. Then the SeNB cannot rely on the CQI report to detect the PHY layer issue of the SCG special cell. Furthermore as the RRM measurement is only reported to the MeNB, the SeNB cannot rely on the RSRP/RSRQ measurements to detect the PHY layer issue of the SCG special cell. Here we could have the following ways for the MeNB to know the PHY layer issue of the SCG special cell:

· Alt 1.1: The CQI report of SCG special cell is enhanced to be sent to the MeNB.
· Alt 1.2: The MeNB relies on the RSRQ/RSRQ measurement of the SCG special cell.
· Alt 1.3: The timer of T310 and the constants of N310 and N311 are introduced at the UE to detect the PHY issue of the SCG special cell, and the UE reports the PHY layer issue to the MeNB upon the T310 expiry of the SCG special cell. 
· Alt 1.4: The SeNB by its implementation (like SRS, HARQ, etc.) detects the PHY issue, and indicate the MeNB of the PHY issue via X2 interface.
For Alt 1.1, the enhanced CQI report may need to be evaluated by RAN1. If the CQI report of the SCG special cell is sent to both the MeNB and the SeNB via the MeNB Uu and the SeNB Uu interfaces. This will cost lots of air-interface resources. If the CQI report is forwarded by the SeNB to the MeNB, the non-ideal backhaul latency may not be acceptable for forwarding the CQI report. Furthermore, the SeNB may not be able to get the CQI report of the SCG special cell while the PHY layer issue occurs. 
For Alt 1.2, the RSRP/RSRQ measurement of the SCG special cell can be used to deduce the PHY layer issue. Unlike the legacy UE, the radio link problem of any SCG serving cell does not trigger the RRC connection reestablishment. The handling of the PHY layer issue should be controlled by the MeNB. The potential concern on the spurious UL transmission as the LS mentioned by RAN4 during the discussion on the legacy CA RLM [5] can still be solved by the MeNB based on the RRM measurements of the SCG special cell, and the mechanism of the MeNB controlling would be similar to the mechanism mentioned in the LS sent from RAN2 to RAN4 [6]. For example, while the MeNB detects the poor DL quality on the SCG special cell, the MeNB can release/change the SCG special to prohibit the UL transmission on the SCG special cell. No significant issue is discovered while using RSRP/RSRQ measurements to monitor the PHY layer issue of the SCG special cell, and the impact on the specification seems to be small. 
For Alt 1.3, the UE needs to maintain two T310 timers, one for detecting the PHY issue of the MCG PCell and another for detecting the PHY issue of the SCG special cell. The network needs to send to two sets of configurations for T310, N310 and N311. Then Alt 1.3 will increase the complexity of both the network and the UE, and need lots of standard effort. Furthermore, RAN1 needs to evaluate if the RLM (like Qin and Qout) on the PHY [4] is applicable for the SCG special cell.
For Alt 1.4, the SeNB can detect the PHY issue. However the forwarding of the PHY issue over non-ideal backhaul from the SeNB to the MeNB may not be suitable. Moreover because the MAC issue has to be indicated by the UE, we prefer a more aligned solution for indicating the PHY issue. 
In conclusion, to reduce the standard effort and the complexity of both the network and the UE, we prefer Alt 1.2 to detect the PHY layer issue of the SCG special cell. If there is a UL PHY issue (such as a failed UL HARQ response), the network can know the UL issue and solve this issue by the network implementation , such as SeNB triggered SCG release and using CFRA to make the UE aware of the UL issue.
Proposal 1: To monitor the PHY issue of the SCG special cell, the MeNB relies on the RSRP/RSRQ measurement of the SCG special cell.

Proposal 2: The UE indicates the MeNB of the radio link problem at the MAC/RLC layer of the SCG special cell.
· The radio link problem handling of the SCG special cell
After detecting the radio link problem of the SCG special cell, as the RLF of any SCG cell does not trigger RRC connection re-establishment, the MeNB can trigger to re-build the RB at the MeNB, or to re-build the RB at another SeNB by releasing the old SeNB and adding a new SeNB, or to change the SCG special cell to another cell of the old SeNB. The details need to be further studied.  

Proposal 3: RAN2 is suggested to discuss further on how to handle the radio link problem of the SCG special cell.
3. Conclusion
According to the analysis in section 2, we have the following observations and proposals:
Observation 1: The MeNB needs to know the radio link problem of PHY/MAC/RLC layer of the SCG special cell so as to remove or change the SCG special cell.

Observation 2: Considering the dual connectivity architecture 1A and 3C, without any assistance information, the MeNB itself is not able to detect the radio link problem of PHY/MAC/RLC layer of the SCG special cell.

Proposal 1: To monitor the PHY issue of the SCG special cell, the MeNB relies on the RSRP/RSRQ measurement of the SCG special cell.

Proposal 2: The UE indicates the MeNB of the radio link problem at the MAC/RLC layer of the SCG special cell.

Proposal 3: RAN2 is suggested to discuss further on how to handle the radio link problem of the SCG special cell.
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