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1 Introduction
In the RAN1 #55bis meeting, it was agreed that there is one transport block and one HARQ entity per scheduled component carrier (from the UE perspective) and a UE may receive multiple component carriers simultaneously [1]. In RAN1 #59 Jeju meeting, it was decided to support the inclusion of a Carrier Indicator Field (CIF) consisting of a fixed 3 bits to dynamically indicate the component carrier where PDSCH or PUSCH transmission is scheduled. The CIF allows the component carrier on which PDCCH is transmitted to be different from the component carriers on which PDSCH or PUSCH is transmitted. The configuration for the presence of the CIF is UE specific [2].
In this document we consider the retransmission in the presence of the CIF in the DL PDCCH.

2 Introduction

The current RAN1 agreement is that one HARQ entity takes charge of one scheduled component carrier (CC) from the UE perspective [1]. In the latest version of 36.912 [3], it is worded that each transport block is mapped to a single component carrier only where all possible HARQ retransmissions also take place.
The above two basic agreements construct the framework of retransmission in LTE-A. For PDCCH with no CIF, the retransmission is fixed on the same scheduled DL/UL CCs [4]. With this, the PDCCH contents regarding HARQ process would be kept the same as in Rel8 LTE. Therefore, 3bits for HARQ process number are needed per CC in the DL. For PDCCH with CIF, the retransmission for cross-carrier scheduling needs to be further considered.

The introduction of the CIF allows for the PDCCH and PDSCH of one transmission to be located in different CCs. The scheduled CC is indicated by CIF in PDCCH. Above basic agreements on HARQ are also applicable for the scenario with CIF. One HARQ entity takes charge of one scheduled CC. The HARQ entity maintains a number of parallel HARQ processes for its managed CC allowing transmissions to take place continuously while waiting for HARQ feedback on the successful or unsuccessful reception of previous transmissions. When an unsuccessful reception happens for one transmission, the redundancy retransmission will take place with the same HARQ process on the same CC managed by the HARQ entity as for previous transmission. As shown in Figure 1, the PDSCH of the retransmission is constrained to be on the same CC with the same HARQ process as for its initial transmission. For including CIF, the PDCCH of initial transmission and retransmission could be scheduled on any CC among UE’s DL CC set. Here no additional bits except CI need to be introduced in the PDCCH. The HARQ process set could be implicitly mapped to the CI which indicates the PDSCH.
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Figure 1. Retransmission for cross-carrier scheduling
So we could deduce the following proposal:

Proposal:  In case of cross-carrier scheduling, PDCCH for PDSCH retransmission can be　allocated on any scheduled CCs.
3 Conclusions
In this contribution, we further considered the retransmission for cross-carrier scheduling with CIF in the PDCCH. We have the following proposal: 

Proposal:  In case of cross-carrier scheduling, PDCCH for PDSCH retransmission can be　allocated on any scheduled CCs.
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