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Introduction
This contribution discusses the scheme where two-stage FD bases report is combined with SCI Alt3.3 and Alt3.4.
Discussion 
For the window-based two-stage FD bases report with SCI Alt3.3, UE may find the best window for each layer independently, then apply a cyclic-shift to the best window with the respect of its starting point. So, the best window of each layer are aligned at FD basis 0, and  can be fixed in the spec. 
· An illustration is shown in Figure 1, where layer 0 has coefficients associated with FD basis 0, 1, 3 and 5, while layer 1 has coefficients associated with FD basis 0, 1, 13 and 15. So the best window for layer 0 is starting from 0 to 5 (assuming the configured window size  is configured as 6), while the best window for layer 1 is starting from 13 to 2. Then, UE may shift the coefficients of layer 1 by 3, so that the window of layer 0 and layer 1 are aligned.


Figure 1. Illustration of SCI Alt3.3 + window-based two-stage FD bases report
For the window-based two-stage FD bases report with SCI Alt3.4, UE has to first align the SCI on FD basis 0. Then, the UE calculates the best  jointly considering the coefficients across all layers, and report . 
· An illustration is shown in Figure 2. The strongest coefficient is aligned to FD basis 0, while the actual span of the FD basis of layer 0 and layer 1 would be 8 (from 13 to 5). Since the configured window size is 6, it cannot capture the entire span of layer 0 and layer 1. The UE may find a sub-optimal window for layer 0 and layer 1 (e.g., the last two FD coefficients of layer 0 are not included in the window).


Figure 2. Illustration of SCI Alt3.4 + window-based two-stage FD bases report
Based on the above analysis, it can be seen that the UPT of SCI Alt3.4 would be inferior to SCI Alt3.3. From overhead perspective, SCI Alt3.4 can achieve at most 3-bit less than Alt3.3 per layer for SCI, while reporting  may need 6 more bits, so the overhead of Alt3.4 is at most 6 bits less than Alt3.3. Then, it is questionable whether the 6-bit overhead saving can be used to justify the performance loss.
From implementation perspective, SCI Alt3.3 with two-stage FD bases report allows a per-layer operation, which enables a nested-structure among ranks. That is, once the best window for layer 0 is chosen for RI=1, it does not need to recalculate the window for RI=2,3,4. However, SCI Alt3.4 with two-stage FD bases report requires a joint search for  across all layers. Such joint search has to be done per rank. That is, the  decided for RI=1 is not applicable to RI=2, 3 and 4.
Observation 1: SCI Alt3.4 + window-based two-stage FD bases selection achieves lower UPT than SCI Alt3.3 + window-based two-stage FD bases selection.
Observation 2: SCI Alt3.4 + window-based two-stage FD bases selection requires a joint search across all layers for the window, which is more complicated than the per-layer operation of SCI Alt3.3 + window-based two-stage FD bases selection.
Proposal: Do not support SCI Alt3.4 in Rel-16 Type II codebook.
Conclusion
In this contribution, we discuss the SCI design with window-based two-stage FD bases report.
Observation 1: SCI Alt3.4 + window-based two-stage FD bases selection achieves lower UPT than SCI Alt3.3 + window-based two-stage FD bases selection.
Observation 2: SCI Alt3.4 + window-based two-stage FD bases selection requires a joint search across all layers for the window, which is more complicated than the per-layer operation of SCI Alt3.3 + window-based two-stage FD bases selection.
Proposal: Do not support SCI Alt3.4 in Rel-16 Type II codebook.
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