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1. Introduction
At RAN#58 meeting, new SI F-EUL enhancements was approved and one objective is to study uplink load balancing solutions:

8) Low-complexity uplink load balancing solutions, e.g. a fast uplink carrier switching in Cell_DCH state, especially for configurations where the downlink is configured in multicarrier operation while the uplink is in single carrier

At the last RAN1#74 meeting, several conclusions were reached ([1]).

Conclusions

· Random carrier hopping is not seen beneficial for load balancing purposes
· Node B controlled carrier selection may be beneficial
· Extending Enhanced Serving Cell Change to allow for hard handover could be considered further
· Carrier switching schemes during access procedure could be considered further
Detailed text proposals are invited for RAN1#74bis
In this paper, we provide our initial considerations on this topic.
2. Discussion
So far we see three possible directions.
(1) Node B controlled carrier selection may be beneficial

As mentioned in [2], three scenarios are analyzed, Single-carrier Uplink, Dual-carrier Uplink and Dynamic uplink load balancing in CELL_FACH.
We think that the first scenario has higher priority in study than the later two, because the network could control uplink E-DCH transmission dynamically for Dual-carrier Uplink and the E-DCH transmission will not last so long in CELL_FACH state. So it is proposed:

Proposal 1: A possible scenario for uplink load balancing is Single-carrier Uplink for multi carrier operation.

(2) Extending Enhanced Serving Cell Change to allow for hard handover could be considered further

Regarding this direction, it is seen that the enhancements may be similar as Rel-8 enhanced serving cell change procedure. It is known that for eSCC, the target cell should firstly be configured with some necessary information, and then the network could indicate a serving cell change by L1 signalling so that “fast” serving cell change is achieved. It is also noted that the UE has already been synchronized with the target cell before eSCC procedure.
For hard handover procedure, here is a general flow in case of an inter-frequency handover:

Step (1): the UE stays in one frequency, and the network configures event 2D

Step (2): event 2D is triggered and reported at UE side, and then the network configures and activates inter-frequency measurements for the UE

Step (3): the UE may report a candidate cell on the other frequency to the network (event reporting or periodical reporting), and the network decides to perform an inter-frequency handover

Step (4): the network send a handover message to the UE, and then the UE switches to the target frequency and performs synchronization procedure to the target cell

Step (5): the UE will response with a complete message to the network when radio link is setup successfully
Step (6): a reconfiguration procedure is triggered in order for HSPA configurations

By considering eSCC procedure in hard handover procedure, it is questionable that which step could be optimized. In our opinion, the synchronization procedure will not be optimized because the UE will switch from one carrier to the other carrier, and maybe the gain is the reduction of the size of downlink RRC signalling but it has limited contribution to optimize inter-frequency handover performance.
Proposal 2: It should be proven that the enhancements for hard handover could introduce benefits, e.g. reducing handover delay.
(3) Carrier switching schemes during access procedure could be considered further
Currently the network could perform load balancing between carriers by many solutions, and one solution is to consider utilizing cell reselection parameters. For example, the network may want UEs to mainly camp on one carrier and this mechanism are being utilized in lots of networks.

Regarding any enhancement or solution on this topic, it should be proven that additional benefits will be introduced compared to the legacy methods. In addition, it should not introduce lots of complexity to both UE side and network side if any solution is discussed.

Proposal 3: It should be proven that the enhancements for carrier switching schemes during access procedure could introduce benefits compared to the legacy methods, e.g. cell reselection parameters optimizations.
3. Conclusion
In this paper, we provide some general consideration on the topic of uplink load balancing and it is proposed:
Proposal 1: A possible scenario for uplink load balancing is Single-carrier Uplink for multi carrier operation.
Proposal 2: It should be proven that the enhancements for hard handover could introduce benefits, e.g. reducing handover delay.

Proposal 3: It should be proven that the enhancements for carrier switching schemes during access procedure could introduce benefits compared to the legacy methods, e.g. cell reselection parameters optimizations.
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