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1 Introduction
As agreed in [1], legacy PDCCH can be used to transmit sDCI. The unused sPDCCH resource can be assigned to sPDSCH is also approved. However, the details of the above issues are still open. In this contribution, we show our opinions on the above issue.
2 Discussion

In RAN1#84 meeting, it is agreed that PDSCH assigned by a sPDCCH can be allocated to unused REs within the sPDCCH region if sPDCCH region is not shared with PDCCH region. In contribution [1]

 REF _Ref462066263 \r \h 
[2], implicit schemes for indication of used resources by sPDCCH(s) is discussed. However some resource allocation restriction may be introduced for sPDCCH or sPDSCH. As discussed in[1], the UE can assume that all resources corresponding to sCCE with logical index larger than the ones for correctly decoded sPDCCH is used for sPDSCH. That is, the sCCE allocating to each sPDCCH cannot be selected based on the optimal frequency position, as illustrated in figure 1, in which the sPDCCH for UE2 cannot be placed on the optimal frequency resource due to the presence of UE1 sPDCCH in adjacent RB. In addition, it is not clear how the solution works with frequency distributed sPDCCH transmission, since the resource between sPDCCH segments cannot be reusable. In contribution [2], sPDSCH band should be preconfigured and one PDCCH PRB set cannot span different sPDSCH bands.  Restriction on sPDSCH scheduling flexibility and sPDCCH resource allocation may be introduced. Furthermore, it is may be unnecessary to limit the UL grant is located on the resource before DL grant. 
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Figure1: An example for resource allocation restriction

A more straightforward way is to indicate the resources used by sPDCCH in DCI. Two possible solutions are shown below:

· Option1: The resources occupied by sPDCCH in the sTTI control region are indicated by DL grant. There are variable mechanisms to achieve this target. For example, contiguous CCEs are used for different sPDCCHs in sTTI control region and the last CCE index of the used CCE is indicated. The rest part of the sTTI control region can be used for data transmission. However, some restrictions may be introduced as the eNB has to assign adjacent CCEs for different scheduled UEs. Another alternative is that eNB informs UE the exact logical index of CCE which are occupied by the other sPDCCH candidates, e.g. through bitmap. Furthermore, CCE groups could be used to reduce the signaling overhead. The CCEs within sTTI control region could be divided into several CCE groups. The group that including CCE(s) occupied by sPDCCH is regarded as the one cannot be used for data transmission. 
· Option2: The resources used for data transmission within sTTI control region are indicated by the DL grant. For example, the CCE index or CCE group index that can be used for data transmission in sTTI control region is indicated to the UE besides resource allocation in data region. UE could derive the resource allocation of PDSCH in sTTI control region from the independent scheduling information. Scheduling flexibility could be achieved without spectrum efficiency degradation.
Although a new bit field has to be introduced for sDCI, UE could still benefit from the additional resources used for data transmission within sTTI control region. Either option1 or option2 can be considered to indicate the unused sPDCCH resources for sPDSCH. In addition, it should be noted that the multiplexing issue may not exist in the case of 2-OS sTTI where one RB with 2 symbols is regarded as the basic control channel element.
Proposal 1: Explicit indication in DL grant for utilization of unused sPDCCH resources should be considered.
3 Conclusion

In this contribution, sPDCCH design issues are further discussed, we have the following proposals:

Proposal 1: Explicit indication in DL grant for utilization of unused sPDCCH resources should be considered.
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