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1 Introduction
The Rel-12 study item “Study on Further EUL Enhancements” [1] was approved during the RAN#58 plenary meeting. Among the suggested enhancements is the candidate “Enabling high user bitrates in a mixed-traffic scenario.”  A solution based on a "clean carrier" concept has been proposed in [2], with more details given in [3] and [4]. 

This contribution tries to clarify some aspects ([5], [6]) brought up during the last RAN1 meeting concerning the soft handover and intercell interference control in such a solution.
2 Discussion
A lean version of the clean carrier concept has been presented in [2], [3] and [4]. The design is based on the Rel-9 UL multi-carrier solution, where secondary carriers are configured on the clean carrier and time-shared by all UEs. To overcome a number of issues with the Rel-9 solution, the following enhancements have been proposed for the secondary carriers:
· "Always on" to reduce latency — no activation/deactivation needed.

· No DPCCH except during data transmission — no DPCCH bursts or pre/postambles.
· No mobility measurement.

· Monitor the DL for E-DCH control channels only when there is data to send on the UL.

· Time limited grants for more efficient scheduling.
This contribution explores the pros and cons of not having mobility measurements on a clean carrier as well as some methods for mitigating intercell interference in such a scenario.

The main reason for not having mobility measurements is to avoid the high cost it put on the UE: The Rel‑9 UL multi-carrier solution requires a UE to perform such measurements even when the secondary carrier is deactivated. Not having mobility measurements on the clean carrier is not a serious compromise since mobility can still be maintained using the primary carrier and secondary active sets and serving cells can also be maintained by mirroring those on the primary carrier. Two alternatives have been suggested:
1. No soft-handover, only the serving cell is kept on the secondary carrier.
2. Maintain the same active set as on the primary carrier.

There are advantages and disadvantages for both solutions. At first glance, being "in soft-handover" seems to have an advantage in the ability to control intercell interference, e.g., the possibility to use non-serving RG or advanced receiver techniques. At closer look, the situation is not as obvious.
First, the non-serving Relative Grant (RG) is not very effective for bursty traffic. An offending UE targeted by an RG may have stopped transmitting and replaced by another UE by the time the RG takes effect. A more direct approach is, perhaps, for the serving cell to exercise some degree of self-discipline, e.g.,
· Do not schedule a UE on the clean carrier when the UE is in soft-handover on the primary carrier. Note that this is not a loss if another UE can be scheduled, instead.

· Configure each UE with a downlink pathloss measurement. UEs that report a pathloss larger than a certain threshold are not scheduled on the clean carrier, or at least not scheduled with a high rate.
· The UPH can be used instead of the DL pathloss as the scheduling criterion. If fluctuation in the reported values is a concern, periodic UPH measurements can be ordered and averaging performed.

These are just some simple examples of intercell interference avoidance techniques without the need of RG. More sophisticated techniques can also be employed. Nevertheless, non-serving RG can still be a useful tool when there is sustained traffic. Thus, the following is proposed:
Proposal 1:
No soft-handover measurements on the secondary carrier.
Proposal 2:
A secondary active set is maintained based on the primary active set. (Each cell on the secondary carrier is associated with a cell on the primary carrier based on configured information, e.g., coverage-relations between co-located cells on the two carriers.)
Proposal 3:
When a UE is transmitting on the secondary carrier, the network has the option to instruct the UE to listen, or not to listen, to non-serving cells for RGs and power control commands.

By allowing both alternatives (with and without soft-handover), the option to keep macro-diversity or to use advanced receiver techniques is retained. 
Note, however, that the benefit of macro-diversity for short, high-rate bursts is not obvious. First, a non-serving cell may not have enough time to get in sync during a short transmission. Second, a non-serving cell may not have the necessary hardware to decode the transmission since it is not in control of the scheduling. Both of these have adverse effect on the stability of the power control, which could have a large impact for high-rate transmissions. On the other hand, the serving cell by itself will be able to provide a more stable power control.
The demand on advanced receiver techniques from a clean-carrier environment is not very high, either, since there is only one UE transmitting in a cell and not all the neighboring cells are interfering at the same time. Coupled with some of the avoidance techniques described above, the number of interfering neighbors may be very low (e.g., 1). Existing receiver techniques using MMSE can already suppress N ‒ 1 of the strongest interferers when there are N antennas available. Therefore, the need for more advanced techniques such as multiple-stage interference cancelation or multi-user detection is not be very strong. In view of the high demand on the system's processing resources and the limited return, their use in a clean carrier environment may not be justified.
Finally, the "no soft-handover" alternative has one advantage that is not discussed above. With the proposed lean version, all UEs can share one F-DPCH on the DL of the clean carrier since only one UE is allowed to transmit at a time. With soft-handover, the situation becomes more complicated. To simplify the handling, a different F-DPCH can be configured for each non-serving UE, which can lead to many more F-DPCH taking away code for HS transmissions. One alternative is to dedicate one F-DPCH to each neighbor cell. The number of F-DPCH is reduced, but the number of neighbors in a macro environment can still be quite big. But now, the handling is made more complicated by requiring a NodeB to keep track of which cell and NodeB a non-serving UE comes from.
3 Conclusion
Two alternatives have previously been proposed to remove the cost of performing soft handover measurements on a clean carrier. Both are based on a secondary active set mirroring the one on the primary carrier, with one scheme keeping the whole active set and the other keeping only the serving cell. The pros and cons of both schemes have been explored, in particular, their ability to handle intercell interference. The serving-cell-only option provides better saving in term of resources needed for F-DPCH. The entire-active-set option is useful in some scenario. Since both options can be accommodated quite easily, it is proposed to keep both options available.
Proposal 1:
No soft-handover measurements on the secondary carrier.

Proposal 2:
A secondary active set is maintained based on the primary active set.

Proposal 3:
When a UE is transmitting on the secondary carrier, the network has the option to instruct the UE to listen, or not to listen, to non-serving cells for RG and power control commands.
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