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1   Discussion

We expressed our views regarding CSI reporting for sTTI in the email discussion [90b-LTE-11]. This contribution is a revision of R1-1718294 submitted to the last meeting and elaborates on some aspects of CSI request, and computation for shortened TTI (sTTI) operation.
It has been agreed that
· Only aperiodic CSI reporting is intended to be supported for the sTTI operation in Rel-15 WI with up to 3-bit trigger. 
· FFS: Restrictions
· For A-CSI triggered by sDCI, the reporting timeline is the same as the sPUSCH scheduling timeline
· For the sTTI based aperiodic CSI reporting, the subband sizes are increased at least for 2/3os sTTI as compared to those of the legacy LTE.
· The subband size is FFS

A UE is expected to look for control signaling (sPDCCH sent in an sTTI or PDCCH sent in legacy control region or EPDCCH) that grants resources for either sTTI based transmission or a regular 1ms TTI based transmission. If the control signaling includes a ‘CSI request’, the UE includes CSI information in the transmission granted by the control channel. How the UE computes included CSI information should depend on whether the CSI request corresponds to sTTI based operation (sCSI), or whether the CSI request corresponds to regular TTI based operation (rCSI).
1.1. CSI request for sTTI

The eNB may request CSI reports belonging to different transmission modes (or the same transmission mode, but with additional restrictions for sTTI compared to 1ms-TTI), UE-specific RS configurations, CQI bands, etc. corresponding to the different TTI length. 
An sPDCCH can trigger a sCSI report. According to the agreement “legacy PDCCH can be used to transmit sDCI (DCI for sPDSCH and/or sPUSCH)”, if the triggering happens in the legacy control region, the legacy PDCCH can trigger the sCSI report. Similar to the existing capability for triggering CSI reports for different csi-processes, serving cells, etc, it can be beneficial to enable PDCCH (DCI) to trigger reports for both sTTI and regular 1ms-TTI simultaneously. Such simultaneous triggering can 

(a) save control resources/avoid blocking by using only one PDCCH candidate instead of two candidates for triggering aperiodic CSI request from the same UE. This is especially important if high aggregation level is used for the UE. 

(b) avoid delay in getting timely CSI feedback by not delaying the trigger to another subframes 

The sCSI report can be sent on PUSCH (with n+3 timing). Such an approach would save control resources by transmitting only DCI and not sDCI in case the UE has only DCI-related operation at the moment and would need sDCI just to trigger CSI report for sTTI operation.
Proposal 1: sPDCCH or PDCCH (DCI or sDCI) can trigger a CSI report for sTTI operation.

Proposal 2: eNB can simultaneously request CSI reports in PDCCH for sTTI and regular TTI using similar CSI request fields already used for triggering CSI report for different CSI processes, or serving cells.
1.2. CSI computation for sTTI

1.2.1. CSI-reference resource definition ford sTTI
If the CSI request corresponds to sTTI based operation, the UE can assume a ‘CSI reference resource’ corresponding to sTTI operation. Alternately, if the CSI request corresponds to regular TTI based operation, the UE can assume a ‘CSI reference resource’ corresponding to regular TTI operation. Allowing the UE to assume different types of CSI resources for regular and sTTI based operation improves the accuracy of CSI information transmitted by the UE. For example, if the CSI request corresponds to sTTI based operation, the ‘CSI reference resource’ can correspond to a reference sTTI in time domain and a set of PRBs within the reference sTTI in frequency domain. If the CSI request corresponds to regular TTI operation, the ‘CSI reference resource’ can correspond to a reference subframe in time domain and a set of PRBs within the reference subframe in frequency domain.

Proposal 3: A ‘CSI reference resource’ for sTTI-based operation should be defined.
During the email discussion, overhead assumptions associated with CSI reference resource were discussed, and some companies suggested to define the control overhead based on the configured sPDCCH-RB sets. It should be noted that sPDCCH-RB sets can be configured as large as the whole system bandwidth, especially for small system bandwidths, and data can be allocated with help of a reuse mechanism. In which case, the assumed control overhead corresponding to sPDCCH-RB sets can be inappropriate, for 2/3OS sTTI.

For 2/3-OS, control overhead consideration based on sPDCCH-RB set size may need some scaling/modification since the RB-set(s) can be quite large, e.g., given the limitation of 16 sCCEs on search space size, control overhead assumption can be at most 16 sCCEs in an sTTI.
Observation 1: For 2/3 OS, assuming control overhead of sPDCCH-RB set(s) size for CSI reference resource may be inappropriate, especially for small system bandwidth/large sPDCCH-RB set size.   
1.2.2. Subband size for sTTI

In our view, the subband size should not be very large in-order to achieve rather accurate CSI estimation. It may also be beneficial to have the subband size & sRBG size be multiple of each other. 

The subband size can be equal to 6,6,12,12 RBs for 5,10,15, and 20 MHz, respectively. If resource allocation type is configured by RRC, for resource allocation type 2, 4,6,12,12 RBs for 5,10,15, and 20 MHz, respectively can be used as subband size.
Proposal 4: The subband size equals to 6,6,12,12 RBs for 5,10,15, and 20 MHz, respectively. If resource allocation type is configured by RRC, for resource allocation type 2, the subband size is 4,6,12,12 RBs for 5,10,15, and 20 MHz, respectively.

If the same transmission mode is used for sTTI and 1ms-operations, if the 1ms-CSI is dropped due to collision with sTTI UL signals, the sCSI reports may be useful for scheduling PDSCH transmissions. From this perspective also, having a very large subband size (e.g., 12 RBs for 5 MHz or 24 RBs for 15/20 MHz) may provide less accurate CSI information for 1ms PDSCH scheduling. 
2. Conclusions

In this contribution we have discussed CSI aspects for sTTI operation and the following observation and proposals:

Observation 1: For 2/3 OS, assuming control overhead of sPDCCH-RB set(s) size for CSI reference resource may be inappropriate, especially for small system bandwidth/large sPDCCH-RB set size.
Proposal 1: sPDCCH or PDCCH (DCI or sDCI) can trigger a CSI report for sTTI operation.
Proposal 2: eNB can simultaneously request CSI reports in PDCCH for sTTI and regular TTI using similar CSI request fields already used for triggering CSI report for different CSI processes, or serving cells.
Proposal 3: A ‘CSI reference resource’ for sTTI-based operation should be defined.
Proposal 4: The subband size equals to 6,6,12,12 RBs for 5,10,15, and 20 MHz, respectively. If resource allocation type is configured by RRC, for resource allocation type 2, the subband size is 4,6,12,12 RBs for 5,10,15, and 20 MHz, respectively.

