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1
Introduction
A work item on dual-cell HSUPA was recently introduced in [1]. A few agreements were made with regard to this work item in the last RAN WG1 meeting (#56-bis) as captured in [2]. In this document, we address the issues pertaining to synchronization and RLF procedures for DC-HSUPA.

2
DC-HSUPA Agreements from RAN1#56-bis

In this section, we list the RAN1 agreements made with regard to the synchronization procedures as captured in the DC-HSUPA Ad-Hoc meeting notes [2].

Sync procedure – relation to AS definition

It is FFS whether the secondary carrier can be enabled at the same time as the primary carrier when entering CELL_DCH, or whether the primary carrier has to achieve synchronization before the secondary carrier can be enabled.

We assume that the RL failure/restore is performed per uplink carrier.

It is FFS whether there are one or two downlink sync primitives (dependent on whether F-DPCH is transmitted on one or both carriers).
3
Synchronization Procedures
When the UE enters CELL_DCH and is configured with DC-HSUPA, two options arise:
1. Both uplink carriers can be enabled at the same time. This would entail the UE following Synchronization procedure A, which is described in subsection 4.3.2.3 in [4], on both carriers at the same time. The initial DPCCH transmit power for each carrier is set by higher layers and is based on the CPICH_RSCP measured by the UE on the respective carriers.

2. The secondary carrier could be enabled after the primary carrier has attained synchronization. Therefore, the UE executes a modified version of Synchronization procedure B (perhaps BB) on the secondary carrier since synchronization on the primary radio link has been established. The DPCCH transmit power level for the primary carrier would be set by higher layers. The DPCCH transmit power of the secondary carrier would be set to the DPCCH transmit power of the primary carrier after synchronization.

Due to the simultaneous synchronization of the two carriers, option 1 would enable the UE to transmit on both carriers sooner. Option 2 is potentially more efficient in terms of transmit power usage. However, since the channels are more or less uncorrelated and the loading on each carrier could be different, it is unclear if the choice of the UL transmit power would be optimal. Furthermore, option 2 delays transmissions on the secondary carrier until after synchronization of both carriers. It is assumed that the RNC configures DC-HSUPA after receiving measurement reports and the timing of the two uplink carriers are the same (as agreed in the DC-HSUPA adhoc meeting [2]).
Therefore, while both options are feasible, we propose option 1 as a working assumption until a compelling reason can be found to revert to option 2. Note that in option 1, the initial DPCCH power is set by higher layers according to [5]

DPCCH_Initial_power = DPCCH_Power_offset – CPICH_RSCP

where


DPCCH_Power_offset shall have the value of IE "DPCCH Power offset" in IE "Uplink DPCH power control info"

The value for the CPICH_RSCP shall be measured by the UE.
Synchonization Procedure Upon Activation of the Secondary carrier
When the secondary carrier is activated, a synchronization procedure would need to be identified for application by the UE to obtain physical layer synchronization of the secondary carrier. This may depend on whether the non-serving NodeB’s are part of the primary active set (a RAN2 decision). The initial UL DPCCH transmit power for the secondary carrier is set to the same value as that of the primary carrier at the time of activation.
If the non-serving NodeB’s are part of the primary active set, then the UE executes a modified version of Synchronization procedure B.

If the non-serving NodeB’s are not part of the primary active set and the two active sets are independent, then the UE executes Synchronization procedure A.
4
Synchronization Primitives
Synchronisation primitives are used to indicate the synchronisation status of radio links, both in uplink and downlink. For the downlink, the UE checks the synchronisation status of either the DPCH or the F‑DPCH depending on which is configured every radio frame and the status is indicated to higher layers using the CPHY-Sync-IND and CPHY-Out-of-Sync-IND primitives. 

If the proposal in [3] regarding the configuration of F-DPCH on a per-carrier basis (or DPCH on the primary carrier) is accepted, then both the carriers would have F-DPCH (or DPCH on the primary carrier) configured. Therefore, it is proposed that the downlink synchronization primitives be reported for each carrier in accordance with procedures defined in sub-section 4.3.12 in [4]
Uplink synchronisation primitives CPHY-Sync-IND or CPHY-Out-of‑Sync‑IND are indicated by the NodeB to the RL Failure/Restored triggering functions after checking the synchronization status every radio frame. The synchronization status check is performed for each radio link set. Therefore, it is proposed that the NodeB check synchronization status and report the uplink synchronization primitives for each carrier independently. 
5
Radio Link Monitoring

The downlink radio links shall be monitored by the UE, to trigger radio link failure procedures. The downlink radio link failure criteria is specified in [5], and is based on the synchronisation status primitives on each carrier. 

The uplink radio link sets are monitored by the Node B, to trigger radio link failure/restore procedures  based on the synchronisation status primitives on each carrier. The NodeB maintains timer T_RLFAILURE to trigger RL Failure procedures as well as the configurable parameters N_OUTSYNC_IND and N_INSYNC_IND for each radio link set.

Therefore, it is proposed that RL Failure/Restore procedures be triggered independently on each carrier and the associated variables and timers be configured and maintained independently on each carrier.
6
Conclusion

In this contribution, synchronization procedures pertaining to DC-HSUPA were discussed. Additionally, the following proposals are made.

Proposal 1: When the UE enters CELL_DCH, both the primary and secondary carriers are enabled at the same time and the UL DPCCH transmit power for the carriers are set by higher layers and are based on the measured CPICH_RSCP on the respective carrier.
Proposal 2: Downlink and Uplink primitives are indicated by the UE and NodeB respectively, independently on each carrier.

Proposal 3: Triggering of the RL Failure/Restore procedures is performed independently on each carrier. The explicit definition of the procedures is subject to specification in [5].
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