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1 
Introduction

In RAN2#85bis, RAN2 discussed and agreed the Radio link monitoring on the secondary cell group (SCG) [1] as follows:

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.

In this contribution, we would like to discuss the remaining issues upon radio link failure handling for SCG (S-RLF).

2 
Discussion
2.1 
UL/DL suspension upon S-RLF
According to the agreements 1b and 2 in RAN2#85bis, in case of S-RLF, the UE shall suspend UL transmissions toward the SCG and is not required to monitor PDCCH for the SCG. However, it has not been discussed how to specify related actions regarding S-RLF.
In the current UE procedure, after detecting RLF, the UE shall suspend all RBs except SRB0 and reset MAC. Therefore, if the UE can suspend all SCG RBs and reset the MAC entity associated with SCG (S-MAC), it is possible to prevent any UL transmissions on SCG [2]. Alternatively, it is proposed that the SCG cells are treated as being deactivated in case of S-RLF [3], because the UE neither transmits any UL nor monitors the PDCCH for the corresponding SCell.
On the other hand, from the running CR in the e-mail discussion [4], these agreements are captured as a part of the RRC procedure (see Annex) but it seems too simple to make the UE behaviour clear. For example, it is not obvious whether or not the HARQ buffer is being flushed and SRS/CQI resources are released, etc.
We think it is preferable to leave the UL/DL handling to the MAC specification, because the MAC layer specifies the details of transmission/reception handling, e.g. for the Activation/Deactivation or Uplink Time Alignment.
Proposal 1:
Upon S-RLF, the S-MAC entity handles the related actions for stopping both UL transmission and PDCCH monitoring for SCG.

2.2 
Resuming UL/DL after SCG reconfiguration
Another issue is when the UE is allowed to resume the UL transmission and the PDCCH monitoring for SCG after their suspension.
Upon receiving the new RRC message indicating the detection of S-RLF (i.e. S-RLF indication), it is up to the implementation whether the MeNB may perform an SCG release, an SCG change, or an MeNB triggered SCG modification.
In case of an SCG release, there are no problems, because the S-MAC is also released. No special handling is required for the SCG cells. Similar to the SCG release, an SCG change does not have any problem, because the UE can release SCG and subsequently add SCG, in which case there is no suspended UL/DL at all. 
However, in case of an SCG modification, its implementation would be slightly difficult, because the UE cannot know whether the received RRC reconfiguration message is transmitted according to the S-RLF indication or not (i.e. it may be a delayed message by the triggered SeNB). 
One possible solution to resume the suspended UL/DL upon the S-RLF is to have the RRCConnectionReconfiguration message involving a PSCell change with its own RA procedure. The MeNB can configure the PSCell to the same SeNB or to a different one. In addition, when the MeNB thinks the failed link of the PSCell is recovered from the reported measurement results, the MeNB can also indicate the SCG modification for the same PSCell. In other words, the UE should not autonomously resume the suspended UL/DL upon S-RLF without a PSCell change with a proper RA procedure.
Proposal 2:
The UE should not autonomously resume a suspended UL/DL for the SCG cells.

Proposal 3:
The UL transmission and the PDCCH monitoring for SCG can be resumed by SCG modification including PSCell change with RA procedure, if suspended upon S-RLF.

2.3 
SCG measurement upon S-RLF
In the e-mail discussion [5], RRM measurements issues for the dual connectivity are discussed. For the issues related to the S-RLF, it is pointed out whether the measurement procedure should be changed for the serving cell belonging to the SeNB upon S-RLF.

We think that if the SCG serving cell is treated as a deactivated cell upon S-RLF, the measurement requirements for SCell may be affected (i.e. the measurement cycle for the corresponding SCell may be changed by deactivation). Therefore, it should be avoided adding a new additional UE autonomous behaviour for measurements upon S-RLF. 
Proposal 4:
A new UE autonomous behaviour for measurements should be avoided upon S-RLF.

3 
Conclusion

The following is a summary of this contribution:

Proposal 1:
Upon S-RLF, the S-MAC entity handles stopping both UL transmission and PDCCH monitoring for SCG.

Proposal 2:
The UE should not autonomously resume a suspended UL/DL for the SCG cells.

Proposal 3:
The UL transmission and the PDCCH monitoring for SCG can be resumed by SCG modification including PSCell change with RA procedure, if suspended upon S-RLF.

Proposal 4:
A new autonomous behaviour for measurements should be avoided upon S-RLF.
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Annex
The following UE behaviours upon S-RLF are shown in the running CR [4].

The UE shall:


1>
upon T310s expiry; or


1>
upon random access problem indication from MAC for the PSCell; or


1>
upon indication from RLC that the maximum number of retransmissions has been reached for an SCG or split DRB:

2>
consider radio link failure to be detected for the SCG i.e. SCG-RLF;


2>
stop all uplink transmission for all SCG cells:


2>
initiate the UE assistance information procedure as specified in 5.6.10 to report SCG radio link failure;

NOTE:
The UE is also not required to monitor PDCCH anymore.
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