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Discussion
1
Introduction
RAN2 hasn’t yet concluded whether RLM in the special cell of SCG is required or not. In RAN2#84, the following agreements were made.

3a
FFS whether RLM is performed on the cell carrying PUCCH in the SeNB. 

3b
No RLM is needed on a cell not carrying PUCCH in the SeNB. 


This contribution discusses the considerable errors for the SCG cell and also the need for radio link failure (RLF) detection in the SCG cell.
2
Discussion
RAN2#84 made the following agreement:
2
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).


AM RLC may be configured for the E-RAB associated with the SeNB. So we need to consider an error case that the transmitter RLC reaches the maximum number of retransmission (maxRetxThreshold). If the problem happens, the RLC entity completely stalls and it won’t be autonomously recovered unless the RLC is re-established or released..

The current RRC and RLC specifications [1], [2] specify that the transmitter RLC shall indicate the upper layers that max retransmissions has been reached and then the upper layers (i.e. RRC) initiates a RRC connection re-establishment procedure or leaves RRC connected mode to idle mode dependent on the security configuration status.
RAN2#84 made the following agreement:

4
RLF, if supported, of any SCG cell does not trigger RRC connection re-establishment


However at the moment, RAN2 haven’t yet defined any expected UE behaviour upon the RLC problem detection on SCG cells carrying PUCCH.

Observation1: UE should take an action to avoid the RLC stall when the RLC problem is detected (i.e. max RLC retransmission is reached).

On our understanding, UE somehow needs to take an action when uplink goes wrong. The UE can’t transmit anything if DL physical channel becomes out-of-sync and so DL sync status tells us not only downlink but also uplink availability therefore we can see a strong benefit with RLM on the SCG cells carrying PUCCH.
Observation2: RLM on the SCG cell carrying PUCCH has a benefit and so the RLM should be performed.
In addition, RAN2#83bis U-plane session made the following agreement.

Contention-free RA procedure is supported towards SeNB.
So we also need to consider the random access problem case (i.e. the case that max RA preamble transmission has been reached).
For the legacy cases, the current MAC and RRC specifications [3], [1] specify that MAC for PCell indicates the Random Access problem to upper layers when max preamble transmission is reached and then RRC detects RLF and releases RRC connection or initiates RRC connection re-establishment procedure. So the MAC for PCell won’t get stuck when Random Access problem is detected because the connection is either released or re-established.
For the RA problem on the SCG cell carrying PUCCH, the similar procedures should be applied such as the SCG cell deactivation, the E-RAB reconfiguration to switch the path from SeNB to MeNB or the other SeNB so that we can avoid the MAC stall.
Observation3: UE should take an action to avoid the MAC stall when the Random Access problem on the SCG cell carrying PUCCH is detected.

According to the observations above, the abovementioned problems should cause a radio link failure detection so that the system can initiate a recovery procedure such as SeNB deactivation or the connection path switch.

Proposal1: UE detects RLF on the cell carrying PUCCH in the SCG upon either the RLC problem, the unrecovered physical channel problem (i.e. T310 timer expiry) or the RA problem for the SCG cell.
For clarification, proposal1 proposes:
1>
upon T310 expiry; or

1>
upon random access problem indication from MAC of SCG cell carrying PUCCH; or
1>
upon indication from RLC associated with the SCG cell carrying PUCCH that the maximum number of retransmissions has been reached:
2>
consider radio link failure for the SCG cell carrying PUCCH to be detected;

If RAN2 can agree on proposal1, the next question would be what UE shall do upon detection of the RLF.
One possible way forward would be that UE declares the RLF to NW via an RRC UL message (e.g. MeasurementReport) so that the MeNB can take necessary actions (e.g. SeNB de-configuration and E-RAB reconfiguration). In addition to the RLF declaration or alternatively the other way forward could be that upon detection of the RLF, UE autonomously stops swiches uplink path from SeNB to MeNB for 3C architecture case (see [4] section 2.5 for more details).
Proposal2: RAN2 should discuss what UE shall do after the RLF detection on the cell carrying PUCCH in the SCG.
3
Conclusion
According to the above analysis, we have the following proposals:
Proposal1: UE detects RLF on the cell carrying PUCCH in the SCG upon either the RLC problem, the unrecovered physical channel problem (i.e. T310 timer expiry) or the RA problem for the SCG cell.
Proposal2: RAN2 should discuss what UE shall do after the RLF detection on the cell carrying PUCCH in the SCG.
4
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