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1. Introduction

During the last LAA adhoc meeting, an LS was sent from RAN2 to RAN1, in which the design of downlink HARQ transmission was suggested as follows: 
· Based on the additional complexity, RAN2 suggests that Downlink HARQ processes are not moved to another carrier. Using e.g. RLC retransmissions would be simpler from RAN2 point of view (no specification impact).

Whether the study of cross-carrier HARQ transmission should be precluded was widely discussed in the adhoc meeting, while no conclusion was drawn. In this contribution, we will discuss the necessity of supporting cross-carrier HARQ transmission in the LAA, and provide some suggestions for the further study.  
2. Downlink HARQ transmission for Scell in LAA 
2.1 Necessity of supporting cross-carrier HARQ transmission 
In the current CA framework, the HARQ process is defined per component carrier such that the retransmissions can only occur at the same carrier as the initial transmission. In our opinion, the study of cross-carrier HARQ transmission for PDSCH on Scell in LAA is necessary from the perspective of performance. The specific reasons includes the following aspects,
(1) The opportunity for downlink transmission on unlicensed SCell may not be always available, which may leads to large delay or loss of the packets if the self-carrier HARQ in current CA is applied. 

Specifically, considering that the unlicensed carriers are shared by different RATs and different operators, mechanisms that ensure fair access of different RATs and operators to the unlicensed carriers are necessary. For example, LBT which is required by the regulation in EU is a possible mechanism. With such fairness ensuring methods, the availability of transmission opportunities on unlicensed carrier cannot always be ensured. If self-carrier HARQ transmission is used, large latency may be caused, and the user performance will be degraded, especially for those delay-sensitive traffics, such as VoIP, etc. Therefore, it necessary to take cross-carrier HARQ process into account, so as to allow retransmission happens on other carriers with available recourses for downlink transmission to reduce the transmission latency.
(2) The motivation for LAA is to let the licensed carrier assist the transmission for the access on unlicensed carriers. If the unlicensed carriers cannot achieve the expected performance due to the unavailability on licensed carriers, it is nature and straightforward to let the PCell to assist the transmission.  
Proposal 1: From the perspective of LAA performance, it is preferred to support cross-carrier HARQ. 
2.2 Discussion on the study of cross-carrier HARQ transmission mechanism
Although the cross-carrier HARQ transmission is beneficial for providing reliable transmission in LAA, additional design and complexity may be involved in. Thus, during this SI, both the performance gain and the complexity need to be well studied to provide a clear guidance for future work in WI. 
With respect to the complexity that may be brought by the cross-carrier HARQ design, the possible specification impact on both RAN1 and other TSG RAN groups can all be analyzed for obtaining a whole picture. From RAN1 perspective, the introduction of cross-carrier HARQ transmission may require additional signaling design in DCI for indication of the HARQ process and carrier index. Other mechanisms may be identified in WI phase, but it is not foreseen that spec complexity will be significantly increased due to the support of cross-carrier HARQ, at least from RAN1 perspective.
Regarding to the performance, some system-level evaluations can be performed to assess the gain that can be brought by the cross-carrier HARQ transmission. Considering that the benefit of cross-carrier HARQ mainly comes from the reduced latency, the latency performance should be an important performance metric to analyze. Besides, the both the delay-tolerant and delay-sensitive traffics can be evaluated to reflect the impact of self-carrier HARQ transmission on different services.
Proposal 2: Performance of cross-carrier HARQ transmission is suggested to be evaluated by system-level simulation. Both the delay-tolerant and delay-sensitive traffics can be evaluated to reflect the impact of self-carrier HARQ transmission on different services.
The performance of cross-carrier HARQ transmission is possibly impacted by which carrier is used for retransmission. Cross-carrier HARQ transmission could be considered to happen at any available carriers, including the PCell and/or SCell on the licensed band, as well as other SCells on the unlicensed band. The following listed three alternatives on cross-carrier HARQ transmission for LAA systems were discussed in [4],  
· Alternative 1: LAA ScCell HARQ retransmission only on licensed Pcell and/or ScCells.
· Alternative 2: LAA ScCell HARQ retransmission only on other unlicensed ScCells.
· Alternative 3: LAA SCell HARQ retransmission on other unlicensed SCells and licensed PCell and/or SCells..
The pros and cons of the three alternatives are also analyzed in [4]. Specifically, Alt.1 helps ensure the low latency of traffics that failed on unlicensed Scells, while may introduce extra heavy load on licensed Pcell and/or Scells. Alt.2 is beneficial for avoiding additional traffics on licensed cells and makes better use of the unlicensed Scells, while can not ensure low latency. Alt.3 is a tradeoff between Alt.1 and Alt.2 for balance between the load on Pcell and the latency of the services on unlicensed Scells. The performance of the three alternatives can be evaluated and compared for guidance for future design.  
Proposal 3: Three alternatives of cross-carrier HARQ mechanisms for unlicensed carriers can be considered and evaluated, which are 
· Alternative 1: LAA Scell HARQ retransmission only on licensed Pcell and/or Scells.

· Alternative 2: LAA Scell HARQ retransmission only on other unlicensed Scells.

· Alternative 3: LAA Scell HARQ retransmission on other unlicensed Scells and licensed Pcell and/or Scells..

3. Conclusions 

In this contribution, we present some considerations on HARQ retransmission for the LAA system, and it is proposed that:
Proposal 1: From the perspective of LAA performance, it is preferred to support cross-carrier HARQ. Proposal 2: Performance of cross-carrier HARQ transmission is suggested to be evaluated by system-level simulation. Both the delay-tolerant and delay-sensitive traffics can be evaluated to reflect the impact of self-carrier HARQ transmission on different services.
Proposal 3: Three alternatives of cross-carrier HARQ mechanisms for unlicensed carriers can be considered and evaluated, which are 
· Alternative 1: LAA Scell HARQ retransmission only on licensed Pcell and/or Scells.

· Alternative 2: LAA Scell HARQ retransmission only on other unlicensed Scells.

· Alternative 3: LAA Scell HARQ retransmission on other unlicensed Scells and licensed Pcell and/or Scells..
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