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1. Introduction
Currently, following agreements on sTTI configuration and sTTI length combinations were achieved [1] – [3]:
	Agreement:
· For the combination of sTTI for DL and UL, RAN1 chooses one to be supported among the following alternatives.
· Alt 1. {2,2}, {7,7}
· Alt 2. {2,2}, {2,4}, {7,7}
· Alt 3. {2,2}, {2,7}, {7,7}
· Alt 4. {2,2}, {2,4}, {2,7}, {7,7}
· Note: {a,b} denotes {DL sTTI length, UL sTTI length}.
· Note: DL sTTI length is used for sPDCCH and sPDSCH.
· Note: UL sTTI length is used for sPUSCH and sPUCCH corresponding to sPDCCH and sPDSCH, respectively.
· RAN1 study the necessity of {2,14} and/or {7,14} 

Agreement:
· For a user capable of supporting sTTI, the following {DL,UL} configurations are supported:
· {2,2} and {7,7}
· Working assumption on support of {2,7}. 
· The working assumption is to be confirmed in RAN1 #88 if no significant issues (including no obvious performance gain) are identified.

Agreement:
· For a given UE, the same DL sTTI length is configured for the serving cells within the same PUCCH group for which sTTI operation is configured
· FFS on across two PUCCH groups

Agreement:
· Confirm working assumption on support for {DL, UL} sTTI combination {2,7}.
· 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}
· FFS whether different sTTI combination can be configured for different PUCCH group
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



In this contribution, we present our views on remaining issues related to the above agreements. More specifically, we discuss the necessity of sTTI length combination of {2,14} and/or {7,14} for DL and UL, and sTTI configuration in case of CA. The discussion on shortened processing time for 1ms TTI can be found in our companion contribution [4].

2. Necessity of sTTI lengths combination of {2,14} and/or {7,14}
It was agreed in the last meeting that 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}. Since different sTTI length between DL and UL is already supported by the configuration of {2, 7}, from the specification perspective, there is no additional complexity and efforts to support the sTTI lengths combination of {2,14} and/or {7,14}. Rather supporting of {2,14} and/or {7,14} increases operators’ choices of sTTI operation especially for DL CA and UL non-CA scenario; decreases eNB’s implementation complexity since the eNB is not required to implement new channel receiver by configuring {2,14} or {7,14}. Besides, considering that the shortened TTI for LTE will be a promising starting point of future LTE enhancements especially for latency reduction related aspects, enough flexibility should be guaranteed. Therefore, it is beneficial and necessary to support sTTI lengths combination of {2,14} and/or {7,14}.
Regarding whether different sTTI combination can be configured for different PUCCH group/cell group, since the operation like scheduling and HARQ etc. is relatively independent between PUCCH group/cell group, different sTTI combination should be configured for different PUCCH group/cell group to extend the use case of sTTI operation, for example, UE can achieve best latency by using sTTI combination of {2, 2} in secondary PUCCH group, while maintain UL coverage/capacity by using sTTI combination of {7, 7} or {7, 14} in the primary PUCCH group. Excessively restricting sTTI combinations/configurations will lose market interest in LTE shortened-TTI since similar mechanisms will be supported by the other RAT at the same release.  

Proposal 1:
· It is beneficial and necessary to support sTTI lengths combination of {2,14} and/or {7,14} within a PUCCH cell group/cell group. 
Proposal 2:
· Different sTTI combination across different PUCCH groups are configured separately.
3. sTTI lengths configuration in case of CA 
For the case of CA, restricting the same sTTI/TTI length among all CCs for both DL and UL is quite restrictive. Shortened TTI is useful to shorten TCP slow start phase. For this phase, it is sufficient to utilize some subset of CCs configured for CA; no need to utilize the whole, e.g., 100MHz bandwidth (assuming 20MHz x 5CCs), for TCP-ACK. Introduction of shortened TTI should not restrict CA applications. Current many terminals already support DL-CA and UL-CA, and the number of CCs to be aggregated will be more and more increased in the future. If the introduction of shortened TTI restrict CA applicable scenarios, then the shortened TTI will never be actually operated in the real network.
Regarding the combination of CA and sTTI configuration, higher flexibility is desirable; regardless of CA configurations, at least per-carrier configuration of sTTI or 1ms TTI is necessary to ensure both spectral efficiency and latency reduction. Furthermore, in order not to limit UL coverage especially for DL-CA and UL non-CA, sTTI configuration on DL-CC only (i.e., {2,14} or {7,14}) should also be supported.
As agreed, the same DL sTTI length is configured for the serving cells within the same PUCCH group and UE is configured by higher layers to operate one sTTI combination {DL, UL} within a PUCCH group, the same UL sTTI length for the serving cells within the same PUCCH group is automatically agreed. 
Proposal 3:
· In case of CA, shortened processing time for 1ms TTI is configured for all CCs within a given PUCCH-group/cell-group.
Proposal 4:
· In case of CA, shortened TTI and 1ms TTI can be configured for different CCs separately.

4. Conclusion
In this contribution, we discussed sTTI/TTI lengths between DL and UL and between CCs and reached the following proposals:
Proposal 1:
· It is beneficial and necessary to sTTI lengths combination of {2,14} and/or {7,14} within a PUCCH cell group/cell group. 
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· Different sTTI combination across different PUCCH groups are configured separately and can be different.
Proposal 3:
· In case of CA, shortened processing time for 1ms TTI is configured for all CCs within a given PUCCH-group/cell-group.
Proposal 4:
· In case of CA, shortened TTI and 1ms TTI can be configured for different CCs separately.
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