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1	Introduction
In RAN1 #88, it was agreed that:
Agreement:
· The UE is configured by higher layers to operate one of the following sTTI combination {DL, UL} within a PUCCH group: {2, 2}, {2, 7} and {7, 7}.

In RAN1 #88b, it was further agreed that:
Agreement:
· Different DL sTTI length can be configured for the serving cells across different PUCCH groups for which sTTI operation is configured.
· FFS: If different UL sTTI lengths can be configured for the serving cells across different PUCCH groups for which sTTI operation is configured.

The remaining question to answer is that whether a UE can be configured with different sTTI lengths across two different PUCCH groups. In this contribution paper, we discuss this issue.
The second part of this paper focuses on the CA operation, and discusses the number of CCs to support, as well as whether a cross-carrier scheduling should be adopted.
2	UL sTTI Lengths in Different PUCCH Groups
Whether a UE can be configured with different sTTI lengths across different PUCCH groups is directly dependent on whether/under what conditions power sharing/splitting is feasible. For example, if a 2-symbol sTTI is adopted in an UL CC of one PUCCH group, while a 1-slot sTTI is adopted in an UL CC of another group, and these CCs are inter-band, then power sharing scheme proposed in the dual connectivity context may be employed. However, it is not clear whether the same approach can be used when the UL CCs are intra-band. Hence, we have:
Proposal 1: RAN1 should ask for RAN4’s feedback on whether/under what conditions power sharing/splitting across TTIs with different lengths is possible.
3	CA Operation for an sTTI Capable UE 
For an sTTI-capable UE, the first question to answer is how many CCs are supported. Of course, a UE that can support a larger number of CCs would provide a higher data rate. However, as the number of CCs grows, the UCI payload increases as well. Given that the UL is coverage limited, this may limit the overall system performance. Thus, introducing ways to reduce this overhead is essential. One solution could be to adopt ACK/NAK bundling in time/frequency/spatial domain. Also, the adopted solutions may be dependent on the sTTI lengths since a 2-symbol and a 1-slot UL sTTIs provide different coverage and performance.
Proposal 2: In choosing the maximum number of supportable CCs, adopting solutions to reduce the UL overhead should be considered. These solutions may be sTTI dependent.
Another aspect to consider under the CA operation is whether cross-carrier scheduling is supported or not. Cross-carrier scheduling is introduced under the carrier aggregation operation, specifically for heterogeneous networks, where inter-cell interference can be significant. In CA, cross-carrier scheduling enables the UE to receive the PDCCH targeted for one CC on another CC. That way, the inter-cell interference impact can be managed. This makes sense since PDCCH is wide-band, and may be prone to significant interference. However, in sTTI operation, at least the sPDCCH is expected to be narrow-band, it is not clear if cross-carrier scheduling brings any benefit. Also, if cross-carrier scheduling is adopted, a 3-bit carrier indicator should be included in the grant, which increases the control overhead. Note that similar discussions occurred when cross-carrier scheduling for EPDCCH was introduced. As a result, we propose:
Proposal 3: Further discuss whether or not to support cross-carrier scheduling for sPDCCH. 
4	Conclusions 
Proposal 1: RAN1 should ask for RAN4 feedback on whether/under what conditions power sharing/splitting across TTIs with different lengths is possible.
Proposal 2: In choosing the maximum number of supportable CCs, adopting solutions to reduce the UL overhead should be considered. These solutions may be sTTI dependent.
Proposal 3: Further discuss whether or not to support cross-carrier scheduling for sPDCCH. 
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