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1
Introduction
Some agreements were made in the last RAN WG1 meeting #57 and through email regarding evaluation of the in-sync and out-of-sync primitives. The DL primitives are reported individually per carrier to the higher layers. However, the UE procedure for out-of-sync handling was also indicated to be followed on a per carrier basis. There may some issues due to independent out-of-sync handling and are briefly discussed in this contribution.
2
Out of Synchronization Handling 
It was agreed that the UE estimates the DPCCH or F-DPCH quality on each DL carrier independently [1, 2]. The corresponding primitives CPHY-Out-of-Sync-IND and CPHY-Sync-IND are reported to the higher layers independently. The consequent procedures for declaring Radio Link Failure are being discussed in RAN WG2. 
The UL parameters for monitoring synchronization, i.e., T_RLFAILURE, N_OUTSYNC_IND, and N_INSYNC_IND are cell specific parameters and are maintained separately at the NodeB. The NBAP RL failure/restore procedures are reported independently per carrier [1, 2]. 
The prodecure legacy procedure for out-of-synchronization handling at the UE is specified as follows:
“…the UE shall independently control its transmitter on each assigned uplink frequency according to a downlink DPCCH or F-DPCH quality criterion on the corresponding downlink frequency …”
and
“…the UE shall shut its transmitter off when the UE estimates the DPCCH or F-DPCH quality over the last 160 ms period to be worse than a threshold Qout…”

In DC-HSUPA, it is possible to report out-of-sync on the primary carrier but in-sync for the secondary carrier. In this case, according to the specified text, the uplink transmitter would be turned off on the primary carrier while transmissions on the uplink on the secondary carrier would continue. We believe that this event is rare, since the UTRAN should have switched the anchor carrier before such an event happens. Nevertheless, we discuss below the UE behavior when such an event occurs. 
It is unclear as to the benefits of allowing for transmission on the secondary uplink. E-DCH traffic on the uplink requires some traffic on the downlink in concert (TCP ACKs etc.). The downlink transmissions on the secondary are severely compromised due to the lack of CQI reports and ACK/NACK feedback on the uplink since the HS-DPCCH channel is transmitted on the primary carrier which is turned off. 
Since the downlink traffic on both the primary and secondary carriers are compromised and the transmitter on the primary uplink carrier is also turned off, we propose that the simplest way to handle out-of-sync on the primary would be to also turn off the uplink on the secondary carrier. 
Proposal 1: 

When the UE is configured in DC-HSUPA and both uplink carriers are active,

· When out-of-sync is reported on the primary carrier, the uplinks corresponding to both primary and secondary carriers are turned off. Both the uplink transmitters can be turned on again after the UE estimated quality on the DPCCH or the F-DPCH on the primary carrier satisfies the criteria for synchronization. When transmission is resumed, the power of the DPCCH on both carriers shall be the same as when the UE transmitter was shut off on the corresponding carriers.
· When out-of-sync is reported only on the secondary carrier, the uplink corresponding only to the secondary carrier is turned off. The conditions for resuming transmission on the uplink shall follow the legacy procedures as in section 5.1.2.2.1.1. in [3].

Similar behavior is also proposed in case the higher layers indicate the usage of a post verification period.
3
Conclusions

Some agreements were made in the last RAN WG1 #57 on the reporting of DL synchronization primitives by the UE. However, the procedures that the UE follows for handling of out-of-sync were also specified to be performed on a per carrier basis. The benefits of such an approach are unclear and as a result an alternate proposal was presented. We request RANWG1 to discuss this issue and agree to the proposal made.
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