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1	Introduction
In legacy LTE, two types of CSI reporting is adopted: (1) aperiodic CSI reporting, and (2) periodic CSI reporting, where the former scheme provides support for sub-band reporting (both UE-selected and configured by a higher layer signaling) as well as wideband reporting, while the latter scheme provides support for wide-band reporting as well as UE-selected sub-band reporting. The aperiodic CSI reporting is triggered via a CSI request field within the DCI formats 0 and 4, where the interpretation of the bits is indicated via a higher-layer signaling. Under the periodic CSI reporting, the type of reporting as well as the transmission modes are signaled to the UE; based on this information, a UE can deduce the reporting mode. 
For sTTI capable user, besides the need for 1ms TTI reporting, a separate CSI reporting for the low latency operation may need to be supported. This is because, since these operations have different requirements and provide difference performances, in general, it is reasonable to assume that their TMs can be configured separately. 
Proposal 1: The TMs of the 1ms LTE and sTTI operation should be configured independently.
In this paper, we discuss the issues related to CSI reporting configuration/triggering under the sTTI operation.
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As mentioned above, the TMs of the 1ms LTE and sTTI operation should be configured independently. Hence, for periodic CSI reporting for sTTI operation, the reporting mode, CSI periodicity and offsets, and sub-band size should be defined separately.
Proposal 2: Under the periodic CSI reporting for the sTTI operation, the reporting parameters such as the reporting mode, CSI periodicity and offsets, and sub-band size should be configured independent of those of the legacy LTE. 
For aperiodic CSI reporting, it is important to decide how sTTI reporting should be triggered. Overall, this can be done in three different ways: 
1. A legacy DCI triggers CSI reporting for 1ms TTI and sDCI triggers a CSI reporting for sTTI.
2. A legacy DCI triggers a CSI reporting for both 1ms TTI and sTTI.
3. An sDCI triggers CSI reporting for both 1ms TTI and sTTI.

The final approach is not preferable since it requires an sPUSCH to carry a large payload size. However, both scheme (1) and (2) have their own benefits, and can be considered. In particular, scheme (1) is the natural design choice which makes the CSI triggering independent across different TTI lengths; each one of the two can be triggered based on the need. Scheme (2) can also be considered and used as a keepalive mechanism, when sPUSCH is not scheduled for some time. In order to employ this scheme, the interpretation of the 2-bit CSI triggering field can be defined by higher layers such that each 2-bit combination can be associated with 1ms CSI reporting and/or sTTI CSI reporting. Hence, we have:
Proposal 3: For aperiodic CSI reporting, consider the following two cases:
· A legacy DCI triggers CSI reporting for 1ms TTI and sDCI triggers a CSI reporting for sTTI.
· A legacy DCI triggers a CSI reporting for both 1ms TTI and sTTI.
· 

Proposal 4: For sTTI CSI triggering via legacy DCI, the interpretation of the 2-bit CSI triggering field can be defined by higher layers such that each 2-bit combination can be associated with 1ms CSI reporting and/or sTTI CSI reporting.
3	CSI Reference Resource for sTTI Operation
In legacy LTE, a UE can be configured to report CQI to assist the eNB in choosing the proper MCS to use for PDSCH. A UE then has to report the CQI value corresponding to the largest MCS that ensures BLER < 0.1. To do this, a UE assumes a PDSCH over the CSI reference resource (subframe) with some assumptions (e.g., a 3-symbol PDCCH and CP length of non-MBSFB subframes, etc.), and computes the CQI index.
In a 2-symbol sTTI operation, both 2-symbol and 3-symbol sTTIs are available in the DL. Assuming the same TBS over both 2-symbol and 3-symbol sTTIs, the coding rate under the latter is lower. Hence, depending on whether the CSI reference sTTI has 2 or 3 symbols, the CQI index would be different. In this case, a user can compute the CQI index assuming always a 2-symbol reference sTTI resource. 
Proposal 5: For a 2-symbol CSI reporting, the reference sTTI resource is a 2-symbol sTTI.
4	CSI Process Capability
The number of configurable CSI processes is a UE capability. For sTTI capable users, it makes sense to define this capability as a function of the number of CSI processes that can be configured for 1ms TTI as well as sTTI operations. In particular, a UE may declare multiple capabilities each with a different combination of the number of CSI processes that can be supported for 1ms TTI and sTTI.
Proposal 6: The number of configurable CSI processes for a UE can be declared via multiple different capabilities, each with a different combination of the number of CSI processes that can be supported for 1ms TTI and sTTI.
Finally, in legacy LTE, the configuration of each CSI processes includes the indication of the ratio between PDSCH and CSI-RS EPRE. When a CSI process is configured for sTTI operation, this ratio should be set independent of that of the legacy LTE. 
Proposal 7: When a CSI process is configured for sTTI operation, the ratio between sPDSCH EPRE and CSI-RS EPRE should be set independent of that of the legacy LTE.
5	Conclusions 
Proposal 1: The TMs of 1ms LTE and sTTI operation should be configured independently.
Proposal 2: Under the periodic CSI reporting for the sTTI operation, the reporting parameters such as the reporting mode, CSI periodicity and offsets, and sub-band size should be configured independent of those of the legacy LTE. 
Proposal 3: For aperiodic CSI reporting, consider the following two cases:
· A legacy DCI triggers CSI reporting for 1ms TTI and sDCI triggers a CSI reporting for sTTI.
· A legacy DCI triggers a CSI reporting for both 1ms TTI and sTTI.

Proposal 4: For sTTI CSI triggering via legacy DCI, the interpretation of the 2-bit CSI triggering field can be defined by higher layers such that each 2-bit combination can be associated with 1ms CSI reporting and/or sTTI CSI reporting.
Proposal 5: For a 2-symbol CSI reporting, the reference sTTI resource is a 2-symbol sTTI.
Proposal 6: The number of configurable CSI processes for a UE can be declared via multiple different capabilities, each with a different combination of the number of CSI processes that can be supported for 1ms TTI and sTTI.
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