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1 Introduction

One remaining issue in RRC for dual connectivity is the handling of multiple successive SCG failure messages as discussed in [1], which resulted in the proposal:

Proposal 4:
Avoid multiple successive SCG failure messages (resulting from different RLF triggers) in REL-12 i.e. specify SCG failure is reported only when SCG is not yet suspended
In this contribution we outline a simple mechanism to solve the issue and implement the proposal.
2 Discussion
In the current endorsed CR in [2] the SCG failure procedure may be triggered multiple times and thus multiple SCG Failure Information indications may be sent shortly after each other. This may happen since T313 (new SCG PHY failure timer), SCG RACH as well as SCG RLC failure detection runs in parallel and independently of each other. 
In LTE Rel-8 behaviour the dilemma of concurrent RLF detection by T310, RACH and RLC failure detection mechanisms is solved. During reestablishment after RLF, subsequent multiple triggering of reestablishment and RLF report transmission is avoided as T311 (the reestablishment timer) is running. 

We think that also in dual connectivity it is important to prohibit multiple successive SCG Failure Information indications, For example, assume that the UE did not receive the RRC reconfiguration message after a first SCG Failure Information indication. During the waiting time in the UE (transmission time of two RRC messages + processing in the eNB, which may in total be up to several 100ms), it is likely that another SCG Failure Information indication is triggered additionally. 
Example: T313 expiry (SCG DL out of synch) may happen at a similar time instance as SCG RLC failures (poll timer timeout for a certain number of times, e.g. because no status report in DL received), since both failure evaluations are related to DL quality issues.

Unnecessary additional transmissions of SCG failure indications should be avoided to save radio resources as well as processing in the eNB. For that we propose to correct the current CR [2] by prohibiting multiple SCG Failure Information indications. 

Proposal 1 Prohibit multiple subsequent SCG Failure Information indications. 
A simple correction for [2] would be to prohibit multiple SCG Failure Information indications by introduction of a UE state e.g. “SCG failure detected”, which may be toggled at the first SCG Failure Information indication and reset at the first successful RRC connection reconfiguration after SCG failure. In the Annex a text proposal is given. 
Proposal 2 Use the UE state-based approach according to TP to prohibit multiple subsequent SCG Failure Information indications.
3 Conclusion
With respect to the discussion in the previous section we make the following proposals.

Proposal 1
Prohibit multiple subsequent SCG Failure Information indications.
Proposal 2
Use the UE state-based approach according to TP to prohibit multiple subsequent SCG Failure Information indications.
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5 Text proposal

Change marks are applied compared to CR [2].
5.3.11.3
Detection of radio link failure

[…]
5.3.11.1
Detection of physical layer problems in RRC_CONNECTED

The UE shall:

1>
upon receiving N310 consecutive "out-of-sync" indications for the PCell from lower layers while neither T300, T301, T304 nor T311 is running:

2>
start timer T310;

1>
upon receiving N313 consecutive "out-of-sync" indications for the PSCell from lower layers while neither T307 is running nor SCG failure is detected:

2>
start T313;

[…]

5.3.11.3
Detection of radio link failure

The UE shall:

1>
upon T310 expiry; or

1>
upon T312 expiry; or

1>
upon random access problem indication from MCG MAC while neither T300, T301, T304 nor T311 is running; or

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

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

2>
store the following radio link failure information in the VarRLF-Report by setting its fields as follows:

[…]

2>
if AS security has not been activated:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';

2>
else:

3>
initiate the connection re-establishment procedure as specified in 5.3.7;

The UE shall:

1>
upon T313 expiry; or

1>
upon random access problem indication from SCG MAC while neither T307 is running nor SCG failure is detected; or

1>
upon indication from SCG RLC that the maximum number of retransmissions has been reached for an SCG or split DRB while SCG failure is not detected:

2>
consider SCG failure to be detected;

2>
initiate the UE failure indication procedure as specified in 5.6.x to report SCG radio link failure;

[…]
5.3.5.X
T307 expiry (SCG change failure)

The UE shall:

1>
if T307 expires:

NOTE 1:
Following T307 expiry any dedicated preamble, if provided within the rach-ConfigDedicatedSCG, is not available for use by the UE anymore.

2> consider SCG failure to be detected;
2>
initiate the UE failure indication procedure as specified in 5.6.x to report SCG change failure;

[…]

5.3.10.x
SCG reconfiguration

The UE shall:

1>
if the received scg-Configuration includes the mobilityControlInfoSCG (SCG change):

2>
reset SCG MAC;

1>
if the received scg-Configuration includes the radioResourceConfigDedicatedSCG:

2>
reconfigure the dedicated radio resource configuration for the SCG as specified in 5.3.10.y1;

1>
if the received scg-Configuration includes the scg-Counter (SCG establishment/ change):

2>
update the S-KeNB key based on the KeNB key procedure, using the received scg-Counter value , as specified in TS 33.401 [32];

1>
if the received scg-Configuration includes the sCellToReleaseListSCG:

2>
perform SCell release for the SCG as specified in 5.3.10.y3;

1>
if the received scg-Configuration includes the sCellToAddModListSCG:

2>
perform SCell addition for the SCG as specified in 5.3.10.y4;

2>
configure lower layers to consider the SCell(s), except for the PSCell, to be in deactivated state;

1>
if the received scg-Configuration includes the pSCell:

2>
perform PSCell reconfiguration as specified in 5.3.10.y6;

1>
configure lower layers in accordance with mobilityControlInfoSCG, if received;

1>
if the received scg-Configuration includes the mobilityControlInfoSCG (SCG change):

2> resume all SCG DRBs and resume SCG transmission for split DRBs, if suspended;

2>
stop timer T313, if running;
2> if SCG failure is detected:


3> consider SCG failure to be resolved;
2>
start timer T307 with the timer value set to t307, as included in the mobilityControlInfoSCG;

2>
start synchronising to the DL of the target PSCell;

2>
initiate the random access procedure on the PSCell, as specified in TS 36.321 [6]:

2>
if MAC successfully completes the random access procedure:

3>
stop timer T307;

3>
apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the target PSCell, if any;
3>
apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target PSCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target PSCell;

NOTE:
Whenever the UE shall setup or reconfigure a configuration in accordance with a field that is received it applies the new configuration, except for the cases addressed by the above statements.

[…]
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