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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 UE behaviours of UL/DL handling upon radio link failure for SCG(S-RLF).

2 
Discussion
2.1 
UL/DL handling upon S-RLF
According to the agreements 1b and 2 in RAN2#85bis, the UE shall suspend UL transmissions toward SCG and shall not monitor PDCCH on SCG in case of S-RLF. However, it has not been discussed how to specify the agreements related to S-RLF.
According to the current UE procedure, we think that the state of the deactivated SCell is very similar to that of S-RLF, because the UE neither transmits any UL nor monitors the PDCCH for the corresponding SCell shown in Annex. In addition, TA maintenance procedure and MAC reset procedure are also related to the UE behaviours of UL transmission/ DL reception.
Therefore, it is natural to realize the S-RLF related behaviours as a part of the MAC functions to minimize specification impact. It means that S-RLF should be notified to the MAC entity associated with SCG(S-MAC) when S-RLF is detected by other layers (i.e. RLC entity or PHY layer).

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

Proposal 2:
S-MAC entity initiates S-RLF related handling when S-RLF is detected or indicated by other layers.

2.2 
Comparison of current MAC procedures 
Table.1 shows a comparison of adaptability of each MAC procedure for S-RLF described in section 2.1.

Table 1 - Comparison of current MAC procedures for S-RLF adaptability
	
	Deactivation
	TA expire
	MAC reset

	Ongoing RA
	( : Stop
	( : Not stop

(TA expire is not coupled with ongoing RA)
	( : Stop

	MAC initiated RA
	( : Stop
(Current description covers CB-RA)
	( : Not stop

(MAC itself may initiate CB-RA for SR)
	( : Not stop

(MAC itself may initiate CB-RA for SR)

	Msg3 buffer
	( : Unspecified
(In Rel-10/11, CB-RA cannot be performed on SCell)
	( :Not flush
	( :Flush

	SRS transmission
	( : Stop
	( : Stop
(SRS configuration is released)
	( : Stop
(SRS configuration is released)

	CSI reporting
	( : Stop
	( : Stop
(CSI configuration is released)
	( : Stop 
(CSI configuration is released)

	UL-SCH transmission
	( : Stop
	( : Not stop
(UL-SCH may be transmitted after CB-RA)
	( : Not stop

(UL-SCH may be transmitted after CB-RA)

	UL HARQ buffers
	( : Flush
	( : Flush
	( : Flush

	PDCCH monitoring
	( : Stop
	( : Not stop

(TA expire is not coupled with PDCCH monitoring)
	( : Not stop

(TA expire is not coupled with PDCCH monitoring)

	DL-SCH reception
	( : Stop
	( : Not stop

(DL-SCH may be received regardless of TA expire)
	( : Not stop

(DL-SCH may be received regardless of TA expire)

	DL soft buffers
	( : Unspecified

(Left to UE implementation)
	( : Unspecified
(Left to UE implementation)
	( : Flush

	Running timers associated with MAC
	( : Not stop

(stop corresponding deactivation timer only)
	( : Not stop

(stop TA timer only)
	( : Stop
(stop all running timers)

	( : No issue, ( : Neutral, ( : Some issues


From the Table 1, we think that SCell deactivation is likely to cover almost all functions currently required for S-RLF. Meanwhile, the other two procedures are not likely to stop MAC initiate RA and PDCCH monitoring. However, since RAN2 agreed the pSCell is never deactivated, some modifications would be required for stopping UL transmission and PDCCH monitoring at least on the pSCell. 
For example, if the UE with CA cannot initiate a contention based RA procedure on the SCells, it has not been specified whether Msg3 buffer on the pSCell should be flushed or not upon S-RLF. A handling of DL soft buffers is also unspecified. In addition, because Activation/Deactivation is applied only for the SCell up to Rel-11, running timers associated with MAC entity other than corresponding sCelldeactivationTimer are not taken into account in case of deactivation. Therefore we propose:
Proposal 3:
RAN2 should consider deactivated SCell handlings as a baseline for S-RLF related behaviours.

Proposal 3a:
If Proposal 3 is agreed, RAN2 should discuss appropriate handlings for S-RLF which are not explicitly specified (e.g. Msg3 buffer, DL soft buffer and running timers).

3 
Conclusion

The following is a summary of this contribution:

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

Proposal 2:
S-MAC entity initiates S-RLF related handling when S-RLF is detected or indicated by other layers.

Proposal 3:
RAN2 should consider deactivated SCell handlings as a baseline for S-RLF related behaviours.

Proposal 3a:
If Proposal 3 is agreed, RAN2 should discuss appropriate handlings for S-RLF which are not explicitly specified (e.g. Msg3 buffer, DL soft buffer and running timers).

4 
References
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Annex
The following UL/DL related UE behaviours are shown in TS36.321 [2].
5.2

Maintenance of Uplink Time Alignment
...

The UE shall:

-
when a timeAlignmentTimer expires:


-
if the timeAlignmentTimer is associated with the pTAG:


-
flush all HARQ buffers for all serving cells;


-
notify RRC to release PUCCH/SRS for all serving cells;


-
clear any configured downlink assignments and uplink grants;


-
consider all running timeAlignmentTimers as expired;

-
else if the timeAlignmentTimer is associated with an sTAG, then for all Serving Cells belonging to this TAG:


-
flush all HARQ buffers;


-
notify RRC to release SRS.
5.9

MAC Reset
If a reset of the MAC entity is requested by upper layers, the UE shall:

-
initialize Bj for each logical channel to zero;

-
stop (if running) all timers;

-
consider all timeAlignmentTimers as expired and perform the corresponding actions in subclause 5.2;

-
set the NDIs for all uplink HARQ processes to the value 0;

-
stop, if any, ongoing RACH procedure;

-
discard explicitly signalled ra-PreambleIndex and ra-PRACH-MaskIndex, if any;

-
flush Msg3 buffer;

-
cancel, if any, triggered Scheduling Request procedure;

-
cancel, if any, triggered Buffer Status Reporting procedure;

-
cancel, if any, triggered Power Headroom Reporting procedure;

-
flush the soft buffers for all DL HARQ processes;

-
for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;

-
release, if any, Temporary C-RNTI.
5.13
Activation/Deactivation of SCells

...

The UE shall for each TTI and for each configured SCell:
...


-
if the SCell is deactivated:


-
not transmit SRS on the SCell;


-
not report CQI/PMI/RI/PTI for the SCell;


-
not transmit on UL-SCH on the SCell; 


-
not transmit on RACH on the SCell;


-
not monitor the PDCCH on the SCell;


-
not monitor the PDCCH for the SCell.

NOTE:
When SCell is deactivated, the ongoing Random Access procedure on the SCell, if any, is aborted.
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