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1
Introduction

In RAN#51 meeting, a new work item was established on Further Enhancements to CELL_FACH in [1]. It was identified in the WID, the main objectives are:

· Downlink related improvements of resource utilization, throughput, latency and coverage

· Stand-alone HS-DPCCH without ongoing E-DCH transmission

· DC-HSDPA operation

· Uplink related improvements of resource utilization, throughput, latency and coverage

· Support concurrent deployment of 2ms and 10ms TTI in a cell

· Per-HARQ-process grants for 2ms TTI

· TTI alignment between CELL_FACH UEs and CELL_DCH UEs

· Fallback to R99 PRACH

· Reduction in timing of the initial access in the physical random access procedure

· Signaling based interference control 

· UE battery life improvements and signalling reduction (e.g. second UE DRX cycle in CELL_FACH)

In this contribution, we will provide some general considerations on the DC-HSDPA operation in CELL_FACH state.

2
Discussion
The evolution of DC HSDPA operation begun from Rel-8, and continued in subsequent releases and now supports up to 8 carriers spreading over 1-2 bands in Rel-11, which effectively boosts the achievable downlink throughput for CELL_DCH state UEs.
With the applying of DC-HSDPA operation to CELL_FACH state, all the UEs in the network could share this successfully deployed evolution technology. By exploiting the cell aggregation and the dynamic load balancing, substantial gains are expected for CELL_FACH state in terms of both cell throughput and user throughput. In addition, the faster download of small burst package could avoid the UE moving into CELL_DCH state, thus benefits the UE battery consumption as well as signaling reduction. What is more attractive is that basically DC CELL_FACH operation will not cause extra complexity on the network deployment and UE manufacturing complexity, because the required extra processing capability was already there for CELL_DCH state.
2.1
Parameters configuration for the secondary carrier
In Rel-7 CELL_FACH, the UE performs the downlink reception based on the channel configuration received in SIB 5. When in DC CELL-FACH, it is necessary to consider whether the UE could get the DC-HSDPA configuration by reading dual cells system information. If the UE cannot support this capability, other mechanisms should be considered, such as broadcast the secondary carrier parameter in system information of the primary carrier or send the secondary carrier parameters by dedicated RRC signalling.
Therefore, how to acquire the secondary carrier configuration should be further considered.
2.2
Definition of the primary carrier
The natural way forward is to define the camped carrier as the primary carrier. However, when uplink dynamic load balance is considered, UE will freely choose either carrer to do the uplink transmission. As a consequence, the downlink primary carrier and the uplink carrier may not be the same carrier, and this will violate the Rel-8 definitions in DC-HSDPA operation in CELL_DCH state. 
Therefore, how to define the primary carrier for DC CELL_FACH operation should be further considered.
2.3
Activation/deactivation of the secondary carrier
For DC CELL_DCH operation, the Node B could active/deacive the secondary carrier by sending the HS-SCCH orders. It is necessary for the Node B to store the activation/deactivation status for the secondary carrier for CELL_DCH UEs.
However, for the UE staying in CELL_FACH state, there is no UE context stored in the Node B. Besides, if there is no ACK/NACK feedback for HS-SCCH orders, the robustness of the connection could not be ensured. Even if the fast HS-DPCCH setup scheme will be introduced in Rel-11, according to TS 25.214, “HS-SCCH ordered deactivation or activation of the secondary serving HS-DSCH cell is applied by the UE 12 slots after the end of the HS-SCCH subframe delivering the order”, if the DC CELL_FACH UE does not have uplink transmission in the meanwhile, the 12 slots time requirement is difficult to be fulfilled.
Therefore, whether to introduce the activation/deactivation mechanism for the secondary carrier should be further considered.
2.4 DRX operation
In order to save UE battery, the CELL_FACH HS-DSCH DRX operation was introduced in Rel-8, which allows the UE to receive HS-DSCH only during the burst occasions, and the corresponding parameters are broadcasted in SIB 5. The UE shall calculate and then wake up to receive HS-DSCH during the frames with the SFN value fulfilling the following inequality [2]: 
(SFN  H-RNTI +65535) mod DRX_cycle < Rx_burst
Where H-RNTI is the value stored in the variable H_RNTI, while DRX_cycle and Rx burst are broadcasted in SIB5.
The DRX_on duration for the secondary carrier may differ from the DRX_on duration for the primary carrier because of the different DRX parameter configurations and/or different dedicated H-RNTI assignments for them, hence more UE power may consumed.

Therefore, how to minimize power consumption brought by the introduction of DC CELL_FACH operation should be further considered.
2.5 Dynamic uplink load balancing
For the DC CELL_FACH capable UEs, when the secondary carrier is activated, the UE should be allowed to perform the uplink transmission from the lightly loaded cell by making use of the dynamic uplink load balancing. There are several ways to select the lightly loaded cell, for example, based on the uplink interference information broadcasted in the system information, or based on the commands from Node B, which should be further considered.

2.6 Inter-frequency/Inter-RAT measurement
For the UE in CELL_FACH state, it could perform the measurements on other frequencies/other systems during its measurement occasions or during its DRX period. However, for the UE in DC CELL_FACH operation, different measurement occasion parameters and DRX parameters may be assigned to the primay carrier and secondary carrier (the issue is also mentioned in section 2.4), therefore the inter-frequency/Inter-RAT measurement for DC CELL_FACH UEs should be further considered.
In addition, some optimizations on the inter-frequency measurement for DC CELL_DCH UEs were adopted in the previous release, i.e. UE could perform the inter-frequency measurement without compressed mode. Whether such kind of optimizations could be extended to CELL_FACH state should be further considered.
3
Conclusions

In this contribution, we provided some general considerations on the DC-HSDPA operation in CELL_FACH state, and we propose as follow:
Proposal: Further discuss the issues listed above.
4
References

[1] RP-110436, “New WI proposal: Further Enhancements to CELL_FACH”









