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1 Introduction
At the previous RAN1 meetings, the supported {DL, UL} combinations were agreed to be: {2,2}, {2,7} and {7,7}. In particular, it was agreed to allow a single configuration for the CCs within a PUCCH group [1] and different configurations for the CCs across different PUCCH groups [2]. A remaining question is whether different sTTI lengths can be configured for the CCs across PUCCH groups for which sTTI operation is configured.  

The following work assumptions were made regarding the UE capability to support the sTTI combinations in CA scenerios [3]: 
	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


This paper discusses the remaining issues and states our views. Our analysis also considers the support of cross-carrier scheduling together with sTTI operation.  
2. Discussion
2.1 UL sTTI combinations in CA scenarios
Different sTTI lengths lead to different UL coverage. It is therefore beneficial to support different UL sTTI lengths on different CCs to achieve the required flexibility for the network and avoid unnecessary scheduling restrictions. As already pointed out in [4], one potential issue regarding the support of different UL sTTI lengths across CCs is how to share the transmission power among CCs in the power limited case. It should be noted that the power splitting problem only occurs in the power limited case, which can be controlled to some extent in CA due to a single eNB. Solutions based on power control model 2 defined for asynchronous DC would be the simplest way to support power sharing between overlapping UL transmissions. Other options, e.g., prioritizing one TTI length transmission, for the power limited case can be also considered.    
Proposal 1: Consider to support different UL sTTI combinations for CA operation.  
2.2. Capability signaling for sTTI support 
Given the different requirements and implementation complexity, separate fields are defined to indicate the number of supported CCs and MIMO per band combination in current LTE system. This consideration is still valid for sTTI operation and therefore separate UE capabilities should be introduced to indicate the number of supported CCs in DL and UL together with sTTI operation. 
Further, our understanding on sTTI operation is that it affects only the baseband processing capability and, hence, can be generally separated from band combination signalling in order to simplify the capability combinations to be signalled. On the other hand, this baseband processing capability needs to be shared with other functionalities like MIMO. Since the MIMO capability depends on the frequency band and the number of CCs to be aggregated on one band, it seems desirable to jointly indicate the MIMO capability with the sTTI combinations in the case of CA, like in legacy CA signalling. 
For the above mentioned aspects, inputs from RAN4 would be needed in order to study the new capability signalling approach for sTTI operation.
Proposal 2: Define separate UE capabilities per sTTI combination to indicate the maximum number of DL and UL CCs. 
Proposal 3: Indicate the number of UL and DL CCs with sTTI operation and MIMO layers per band/band combination. 

Proposal 4: RAN1 to send LS asking for inputs and confirmations on the discussed aspects from RAN4. 
2.3. Support of cross-carrier scheduling 
Cross-carrier scheduling was adopted in LTE Rel-10 as an important tool for providing inter-cell interference coordination for DL control channels in case of carrier aggregation. The lack of cross-carrier scheduling would pose a restriction for the case of heterogeneous network deployments. While sTTI operation offers desirable latency reduction in Rel-15, not providing full cross-carrier control for sTTI would imply a reduction from the Rel-10 CA functionality. We therefore prefer that cross-carrier scheduling is also supported for sTTI operation. 
Proposal 5: Support cross-carrier scheduling for sTTI operation in CA case. 
3. Conclusions
This contributon considered the remaining issues to enable the sTTI operations in CA scenarios and propose the following: 
Proposal 1: Consider to support different UL sTTI combinations for CA operation.  
Proposal 2: Define separate UE capabilities per sTTI combination to indicate the maximum number of DL and UL CCs. 

Proposal 3: Indicate the number of UL and DL CCs with sTTI operation and MIMO layers per band/band combination. 

Proposal 4: RAN1 to send LS asking for inputs and confirmations on the discussed aspects from RAN4.
Proposal 5: Support cross-carrier scheduling for sTTI operation in CA case. 
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