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1. Introduction

In RAN1#63, the following agreement regarding UCI multiplexing on the PUSCH was reached –

· UCI is always multiplexed on the PCell.
However, in the case that there is no transmission on the PCell, but multiple PUSCH transmissions on the SCells, it is FFS which secondary carrier will carry the UCI.  This contribution examines the issues and recommends that SCell selection is done based on a predefined priority.
2. Selection of SCell for UCI multiplexing
In Rel-10, PUCCH will be transmitted only from a single uplink component carrier.  In case of UCI transmission in the same subframe as the PUSCH, the UE can either (1) transmit the PUSCH and PUCCH simultaneously if this mode is supported by the UE or (2) multiplex the UCI onto the PUSCH.  For the latter, in RAN1#63 it was agreed that the UCI will be multiplexed onto the PUSCH of the PCell.  In the case that there is no transmission on the PCell, the UCI will have to be multiplexed onto the SCell.  When multiple SCells are used, it is unclear which SCell will be selected for UCI multiplexing.

Several approaches have been proposed to solve this issue [1-5].  They include–
· SCell selection based on a predefined priority or based on the component carrier index.  For example, the selection may be based on the SCell index (e.g. lowest SCell index is chosen). Alternatively, SCell priority can be preconfigured at higher layers based on certain preference and used for SCell selection.  For instance, the SCell may be preconfigured via RRC based on some priority criteria which may not be directly linked to performance (e.g. based on operator preference or service level).  This will allow the same priority to be applied with respect to UCI multiplexing.  While this approach may not result in the most efficient multiplexing of the UCI, it is simple and can be easily tied to carrier prioritization.   
· SCell selection based on PUSCH transmission format.  With this approach, for example, the UE may select the SCell that results in the lowest UCI overhead.  In addition, it may be easier to control the reliability of the UCI transmission as the UCI can be transmitted on the best SCell.
In [1], it was pointed out that this UCI multiplexing scenario as described is not typical and therefore the solution needs not be optimized from a performance perspective.  Rather, a simple approach requiring no additional complexity at the eNB and UE is preferred.
As a result, it is proposed that, in the case of multiple PUSCHs on SCells, but no PUSCH on the PCell, SCell selection for UCI multiplexing is done based on a predefined priority.  This may include, for example, selecting the SCell with the lowest index, or selecting the SCell based on priority level established by higher layers.
3. Conclusions

It is proposed that, in the case of multiple PUSCHs on SCells, but no PUSCH on the PCell, SCell selection for UCI multiplexing is done based on a predefined priority.
4. References

1. R1-110410, “Selection of SCell for multiplexing UCI on PUSCH,” Huawei, HiSilicon, RAN1#63bis, Dublin, Ireland, Jan. 2011.

2. R1-110075, “Scell Selection for UCI Multiplexing,” Samsung, RAN1#63bis, Dublin, Ireland, Jan. 2011.

3. R1-110043, “SCell selection for UCI transmission,” CATT, RAN1#63bis, Dublin, Ireland, Jan. 2011.

4. R1-110392, “UL CC Selection for UCI Transmission on PUSCH,” LG Electronics, RAN1#63bis, Dublin, Ireland, Jan. 2011.

5. R1-110223, “UL Choice of PUSCH for UCI transmission in case of multiple SCells but no PUSCH on PCell,” Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, RAN1#63bis, Dublin, Ireland, Jan. 2011.





























































































































































































































































