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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In Rel-16, the enhancements to CSI for MU-MIMO are specified in the following aspects [1]:
· Specify overhead reduction, based on Type II CSI feedback, taking into account the tradeoff between performance and overhead 
· Perform study and, if needed, specify extension of Type II CSI feedback to rank >2  
In RAN1 #95, it was agreed to support DFT-based compression codebook [2][3]. Comparing to Type II codebook in Rel. 15, the calculation complexity of CSI based on DFT-based compression codebook is higher. To ease UE implementation, the UE capability reporting for DFT-based compression codebook in Rel-16 should be carefully considered. In this contribution, we will discuss and show our viewpoints on this topic.
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UE capability reporting for Type II codebook in Rel-15
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Recall the UE capability reporting for Type II codebook in Rel-15. Four-component UE feature in Rel-15 includes: 
· Comp.1: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
· Comp.2: Parameter “” (number of beams) in codebook generation, where x is index of Tx ports, corresponding to 4, 8, 12, 16, 24 and 32 ports
· Comp. 3: Support amplitude scaling type
· Comp. 4: Support amplitude subset restriction level.
In the above UE feature parameters, the first component determines the implementation complexity of channel estimation at UE, the second component determines the complexity of eigendecomposition (EVD) in PMI calculation[4], the third component determine the complexity of LCC calculation and the last one is related to codebook subset restriction (CBSR). 
Because DFT-based compression codebook in Rel-16 is enhanced from Type II codebook in Rel-15, the above UE feature parameters can be used as the start point of UE capability reporting for DFT-based compression codebook in Rel-16.
Proposal 1: For the UE capability reporting for DFT-based compression codebook in Rel-16, the UE feature parameters for Type II codebook in Rel-15 can be used as the start point. 
UE capability reporting for DFT-based compression codebook in Rel-16
In RAN1 #96bis, the following was agreed on the candidate value of L:
	Agreement
Support L=6 for the following combinations of p and beta
· p value equals to 1/4, beta value equals to {1/4, ½, 3/4}
· p value equals to 1/2, beta value equals to 1/4
Above applies only for the case of 32 ports, rank 1 or 2, R=1
Note that the payload size for L=6 should not exceed that of Rel-15 type-2 codebook
The above feature is UE optional
FFS: Further specification support to relax UE processing complexity


For some UE implementation methods, the value of L, i.e., the number of SD basis, determines the dimension of effective covariance matrix and therefore determines the computational demands of EVD at UE. Hence, in the above agreement, the support of L=6 will be reported by UE as an optional feature.
Besides the value of L, the number of EVD operations at the UE highly affects the computational complexity of DFT-based compression codebook. The number of EVD operations equals the number of FD compression units. In Rel-16, the PMI subband size can be half of the configured CQI subband size under R = 2 [5].  In this context, the number of FD compression units in Rel-16 is given by ,where  denotes the number of the subbands selected by the higher layer parameter csi-ReportingBand, i.e., the total number of “1” in csi-ReportingBand and the maximum value of  depends on the bandwidth of BWP and the configured subband size.
It means that comparing with Rel-15, the maximum value of FD compression units in Rel-16 and the corresponding budget on computational resource for EVD operation should be doubled. To ease UE implementation, a new UE capability of the supported number of FD compression units  can be signaled to the gNB and then the gNB will guarantee that the configured number of FD compression units  is satisfied.
Here we consider the signaling of the supported number of FD compression units  rather than the signaling of supporting R = 2 is reported because the former enable the flexibility in scheduling at the gNB. For example, if one UE can support 19 EVD operations in one CSI reporting, then it can only inform gNB that R=2 is not supported. In this context, gNB can only configure the PMI subband size same as the CQI subband size. It prevents the gNB from configuring UE to perform the more precise PMI estimation on some particular FD compression units with a half of CQI subband size. Actually, the number of EVD operations highly determining the PMI calculation complexity cannot really be characterized by the value of R. When the number of selected subband  is small, e.g., 3, or 4, the number of FD compression units and the corresponding number of EVD operations under R = 2 are 6 or 8, which is much smaller than 19 and within UE’s capability. 
Nevertheless, if gNB relies on the supported number of FD compression units, e.g.  = 19, reported by UE, then gNB is allowed to configure various combination of csi-ReportingBand, subband size and R for UE, only under the condition that the resulting number of PMI subbands is within UE’s capability, i.e., . 
In Rel-15, the maximum number of FD compression units is 19, which can serve as the lower bound of . To avoid the ambiguity of the PMI subband size when the size of the edge CQI subbands is smaller than the configured subband size, we propose that the edge CQI subbands are not divided into two PMI subbands[5]. In this context, the maximum value of  is 36, and therefore the reported UE capability of the supported number of FD compression units  lies in the range .
Proposal 2: Supporting the number of FD compression units is up to UE capability, e.g. values range from 19 to 36, whilst minimizing other specification changes/restrictions. 
In addition, both the existing UE capability of L and the new UE capability of  heavily influence the implementation complexity from EVD operations. The above two capabilities of L and  may be mutually dependent. The supported maximum number of FD compression units  under L=4 must be different from that under L=2, except the advanced UE who can support PMI estimation with both L = 4 and . Hence it is reasonable for UE to a set of combinations of L and .
Proposal 3: A set of combinations of number of beams L and number of FD compression units , i.e., {L, S} can be signaled to gNB.

Conclusion
In this contribution, we provide our views on the UE capability reporting for MU-CSI in Rel-16. The proposals are summarized as below.
Proposal 1: For the UE capability reporting for DFT-based compression codebook in Rel-16, the UE feature parameters for Type II codebook in Rel-15 can be used as the start point. 
[bookmark: _GoBack]Proposal 2: Supporting the number of FD compression units is up to UE capability, e.g. values range from 19 to 36, whilst minimizing other specification changes/restrictions.
Proposal 3: A set of combinations of number of beams L and number of FD compression units , i.e., {L, S} can be signaled to gNB.
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