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Discussion and decision
1 Introduction

In RAN#72, the new work item for shortened TTI and processing time for LTE was approved [1]. Regarding the shortened TTI, the updated WID was approved in RAN#73 [2]. 

In RAN1#89, the followings related to sTTI configuration were agreed. 
	Conclusion: There is no consensus to support {2,14} and {7,14} in this WI

Agreement:
· sTTI operation is configured per CC

Agreement
· If sTTI is configured on any SCell within a PUCCH group, the cell carrying PUCCH shall be configured with sTTI with the sTTI combination of the PUCCH group

Agreement:
· sTTI operation can also be configured in a DL only SCell 

Working assumption
· UE capability signaling on the maximum number of CCs for sTTI operation is defined

· FFS on joint or separate UE capability on the maximum number of DL CCs and UL CCs

· FFS per sTTI combination

· FFS: Whether sTTI specific band/band combination is required

Agreement:
· If multiple processing timelines for a given sTTI combination are allowed, then only one processing timeline per PUCCH group is configured.configured for the serving cells across different PUCCH groups for which sTTI operation is configured



This contribution considers a remaining issue on sTTI configuration.
2 Discussions 
Number of carriers supported for CA scenarios


When eCA is introduced, up to 32 carriers can be aggregated. However, it needs to be further considered whether a UE supporting sTTI operations when 32 carriers are configured. As the number of carriers configured increases, the sTTI operations may not be feasible with a given minimum processing time. Therefore, when a UE reports its UE capability, the available maximum number of carriers supporting sTTI operations should be reported.

Proposal 1: Confirm the working assumption that UE capability includes the available maximum number of carriers supporting sTTI operations.
DL/UL sTTI length configuration for CA scenarios


It is agreed to use one of the combinations {2,2}, {2,7}, and {7,7} for {DL, UL} sTTI lengths within a PUCCH group. Also, different DL sTTI length can be used for different PUCCH group. There is not a big problem to use different UL sTTI length can be used for different PUCCH group. In other words, different combinations among {2,2}, {2,7}, and {7,7} for {DL, UL} sTTI lengths can be configured for different PUCCH groups. Among sTTI combinations, there is a better one for a specific PUCCH group according to TA values, the number of CCs and UL coverage. Therefore, the eNB may decide which sTTI length combination is appropriate for some PUCCH group based on some criterion. 
Proposal 2: Different DL and UL sTTI length combinations can be used for different PUCCH groups. 
Cross-carrier scheduling


By using carrier indicator field (CIF) value in DCI formats, cross-carrier scheduling is supported in legacy LTE. This cross-carrier scheduling can be similarly used for sTTI operations. Within a PUCCH group, the same DL sTTI length is used so that DL sTTI pattern is almost the same except sTTI 0 and sTTI1. One issue to be discussed is how to deal with the case of sTTI boundaries in different serving cells for cross-carrier scheduling. 
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Figure 1: Examples of cross-carrier scheduling for sTTI operations: (a) 2-symbol PDCCH for Pcell, 1-symbol PDCCH for Scell, (b) 3-symbol PDCCH for Pcell, 2-symbol PDCCH for Scell.
Proposal 3: Cross-carrier scheduling within the same PUCCH group is supported. 
Proposal 4: Discuss how to deal with the case of sTTI boundaries in different serving cells for cross-carrier scheduling.
3 Conclusions
In this contribution, the aspect of sTTI configuration is discussed. It can be summarized as below. 
Proposal 1: Confirm the working assumption that UE capability includes the available maximum number of carriers supporting sTTI operations.
Proposal 2: Different DL and UL sTTI length combinations can be used for different PUCCH groups.
Proposal 3: Cross-carrier scheduling within the same PUCCH group is supported.
Proposal 4: Discuss how to deal with the case of sTTI boundaries in different serving cells for cross-carrier scheduling.
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