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1 1. Introduction
At RAN2#67 meeting, the following conclusions were made:

1. The UE evaluates the "radio link failure" only for the primary carrier
2. The actions related to a 'radio link failure' in the primary serving HS-DSCH should be as in Rel-8.
Based on these conclusions, we discuss several issues relating to out-of-sync for radio link of secondary cell for DC-HSUPA and make a proposal. 
2 
Discussion
RAN1 have made the agreement that UE evaluates the DL in-sync/out-of-sync primitives and informs the higher layers independently per carrier. Although the UE should declare RLF based on the primary carrier only, an “internal RLF” could still be declared by the UE on the secondary carrier based on the same principles as the RLF evaluation on the primary carrier, i.e. “internal RLF” is a status of out-of-sync for a consecutive period on secondary carrier.
For the UE, when “internal RLF” is declared for the radio link on secondary carrier, the possible behaviours are:

1: Take no other action than continue detecting in-sync/out-of-sync.
2: Consider secondary serving E-DCH cell deactivated implicitly, and stop detecting in-sync/out-of-sync. 

In current RAN1’s agreement, UE shall suspend the UL transmission when detecting out-of-sync, so detection of out-of-sync by the UE will lead to Node B declaring RL failure and subsequently triggering the UL RL failure processing flow. 
or the Node B, when RLF is  declared for the secondary carrier, the possible behaviours are:
Behaviour 1: Initiate the IUB radio link failure procedure as Rel-8 (i.e. report Rel-8 radio link failure indication to RNC), which will lead to the succeeding radio link reconfiguration procedures to reconfigure the UE into single carrier mode;
Behaviour 2: Consider the secondary carrier has been deactivated implicitly by the UE, and then stop F-DPCH transmission and inform RNC about the deactivation;
Behaviour 3: Send an HS-SCCH order to deactivate the secondary carrier explicitly, and then stop F-DPCH transmission and inform RNC about the deactivation.
For the behaviour 1 above, it seems that it is too arbitrary for the network to reconfigure the UE to single carrier mode since the cause of RLF may not only be due to t poor radio conditions on the secondary carrier but also maybe because of the unsynchronized activation/deactivation status of the secondary carrier between Node B and UE. For example:
Case 1: The UE receives the HS-SCCH order to activate the secondary carrier while the Node B fails to receive the corresponding ACK from the UE. Then, the UE begins measurements and detecting of F-DPCH on the secondary carrier. However, meanwhile the Node B may not have started the F-DPCH transmission due to lack of acknowledgement of the HS-SCCH order. As a consequence, out-of-sync will be detected by the UE and then UE will stop uplink transmission, which will then lead to RLF in the Node B;
Case 2: The Node B sends the HS-SCCH order to activate the secondary carrier and possibly starts its F-DPCH transmission and uplink DPCCH detection after 12 slots regardless of the ACK from the UE. However, if the UE fails to receive the HS-SCCH order, uplink DPCCH transmission will never be started thus RLF is determined by the Node B.

Even if determination of RLF by the Node B is caused by the poor radio conditions on the secondary carrier, extra effort (i.e. extra RRC signalling and extra delay) is involved if network choose to reconfigure the UE to single carrier mode and then later on tries to restore dual carrier mode. , It is more efficient for the Node B to adopt behaviour 2 or behaviour 3.
For the behaviour 3 the Node B needs to send an HS-SCCH order to deactivate the secondary carrier explicitly. This is inefficient and HS-SCCH resources are very limited(up to 4 HS-SCCH codes only  and HS-SCCH is used for many other purposes e.g. DTX/DRX, HS-SCCH less operation, enhanced HS-DSCH serving cell change and secondary DC-HSDPA carrier activation/deactivation, HSDPA scheduling). In addition the activation status of UE and Node B may be unsynchronized when RLF occurs in the abnormal case1 and case 2 discussed above, and which will make behaviour 3 ineffective. Thus the behaviour 2 is the most preferred one.
Corresponding to behaviour2 of Node B, if UE doesn’t consider the secondary carrier as have been deactivated, the UE will maintain the activation status of secondary carrier, while Node B consider the secondary carrier have been deactivated. When a reactivation is needed, Node B will send a HS-SCCH order to UE, whereas UE will ignore the order due to the activation status of UE, thus Node B will not receive the ACK for the activation order and consider the activation procedure is failure, which is unexpected result. Hence the UE shall also consider the secondary carrier as have been deactivated (implicit deactivation) in case “internal RLF” happens on the secondary carrier. So we propose:
Proposal 1: In case “internal RLF” happens on the secondary carrier in the UE, UE should consider the secondary carrier being deactivated (implicit deactivation).
3 Conclusion
It is kindly ask RAN2 to discuss and agree on the following proposals:
Proposal 1: In case “internal RLF” happens on the secondary carrier in the UE, UE should consider the secondary carrier being deactivated (implicit deactivation).
4 
Specification changes

If proposal is agreed in principle, the following changes to specification are provided as reference:
4.1.1 8.5.6
Radio link failure criteria and actions upon radio link failure
In CELL_DCH state, after receiving N313 consecutive "out of sync" indications from layer 1 for the established DPCCH or F-DPCH physical channel in FDD, and the physical channels associated with mapped DCCHs in TDD, the UE shall:

1>
start timer T313;

1>
upon receiving N315 successive "in sync" indications from layer 1 and upon change of UE state:

2>
stop and reset timer T313.

1>
if T313 expires:

2>
consider it as a "Radio link failure".

Periods in time where neither "in sync" nor "out of sync" is reported by layer 1 do not affect the evaluation of the number of consecutive (resp. successive) "in sync" or "out of sync" indications.

For 1.28 Mcps TDD, when the variable E_DCH_TRANSMISSION is set to TRUE (see subclause 8.5.28) and the UE has stored the IE "E-RUCCH info", a "Radio link failure" shall be triggered as below:

1>
if the E-RUCCH transmission counter is added greater than N_RUCCH, another hysteresis Timer with the value of N-RUCCH times of T-RUCCH period shall be started:

2>
upon the hysteresis Timer expires and still no Grant has been received for the whole time duration since the last E-RUCCH transmission:

3>
consider it as a "Radio link failure", refer to [59].

For FDD in CELL_DCH state and in TDD when a radio link failure occurs, the UE shall:

1>
clear the dedicated physical channel configuration;

1>
perform actions as specified for the ongoing procedure;
1>
if no procedure is ongoing or no actions are specified for the ongoing procedure:

2>
perform a cell update procedure according to subclause 8.3.1 using the cause "radio link failure".

For FDD, in CELL_FACH state and Idle mode, in conjunction with the Enhanced Uplink in CELL_FACH state, after receiving an indication from layer 1 that physical layer transmission stopped caused by an DL out-of-synchronisation, the UE shall:

1>
consider it as a "Radio link failure".
For FDD in DC-HSUPA, The internal radio link failure criteria on secondary carrier is based on the synchronisation status primitives CPHY-Sync-IND and CPHY-Out-of-Sync-IND. The exact criteria for declaration internal radio link are not subject to specification. One example would be to have the same criteria as for the radio link failure declaration for primary carrier.

When an internal radio link failure occurs, the UE shall: 
1>
indicate to L1 to deactivate the secondary carrier.
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