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Introductions
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we discuss some of the remaining open issues and a TP on Rel-16 MUCSI enhancement. 

UE feature 
In the RAN1#99 meeting [1], we have the following agreement related to UE capability:
Agreement
On the # of PMI subbands: 
· Mandatory support for R=1
· Optional support for N3>19
FFS: whether it is mandatory or optional for R=2 and N3<=19
· To be discussed during the Rel-16 UE capability discussions
In the above agreement there is one FFS point yet to be resolved. First of all, since the PMI computation complexity is dependent on whether R is supported or not, R = 2 requires a higher UE capability than not supporting R. Secondly, some gains are observed with R = 2 only for the case of large number CQI SBs as well as large bandwidth, while the benefit of R = 2 is not clear for small CQI subband number and small bandwidth. Thirdly, from UE’s perspective, we should be careful about those new features for keeping a successful UE implementation in real life. Therefore, it’s better to support optional UE capabilitiy for R = 2 and N3<=19 with a separate indication for explicitly enabling this complex calculation. 
Proposal1: R = 2 and N3<=19 is an optional capability with a separate indication.

Following agreement was achieved on maximum number of configured aperiodic CSI report settings:
Agreement
In Rel-16, for CSI report other than beam report:
· Increase the maximum number of configured aperiodic CSI Report Settings a UE can report per BWP (RRC parameter maxNumberAperiodicCSI-PerBWP-ForCSI-Report) up to 8, subject to UE capability
· The maximum number of configured aperiodic CSI Report Settings a UE supports is part of UE capability
· Note: This increases the value range of the associated UE capability signaling from 1...4 to 1...8
· Note: FFS for FR2 whether UE can report a value larger than 4
Whether UE can report a value larger than 4 for FR2 is FFS. The motivation for increasing the value range for FR2 is not very clear. In FR2, where highly directional antenna with analogue beamforming is deployed, most likely the number for CSI-RS ports will be small such as 2, then there is no motivation for supporting type II CSI. In this case, there is no need to increase supported value larger than 4 for aperiodic CSI Reporting settings. 
Proposal2: for FR2, the maximum number of configured aperiodic CSI reporting settings a UE can report is same as Rel-15


TP for R = 2
Following agreement was made in RAN1#98bis.
Agreement
For Rel.16 Type II codebook, when R=2:
· When the actual CQI sub-band size is equal to the configured CQI sub-band size, the CQI sub-band is split into two equal parts wherein each part corresponds to a PMI sub-band. 
· For edge CQI sub-bands:
· When an edge CQI sub-band size is less than or equal to the half of the configured CQI sub-band size, there is only one PMI sub-band with the same size as the edge CQI sub-band. 
· Otherwise, when an edge CQI sub-band size is greater than half of the configured CQI sub-band size, there are two PMI sub-bands wherein the size of the edge PMI sub-band is smaller than the other PMI sub-band (whose size is half of the configured CQI sub-band size).

[bookmark: _GoBack]According to the agreement [2], there is only one PMI sub-band if an edge CQI sub-band size is less then or equal to the half of the configured CQI sub-band size, while two PMI sub-bands are calculated if an edge CQI sub-band size is greater than half of the configured CQI sub-band size. However, the description of edge CQI sub-bands in sub-clause 5.2.2.2.5 in TS 38.214[3], the candidate values of are 0,1…, while value 0 represents the last sub-band size equal to . Obviously, the last sub-band size is greater than half of the configured CQI sub-band size, i.e., result 0 of shall lead to two PMI sub-bands  corresponding to the last CQI sub-band. A TP is proposed to correct the error as below:

---------------------------- Start of proposed TP for 38.214 (section 5.2.2.2.5)-----------------------------------------------<<unchanged part omitted>>
-	When :
-	For each subband in csi-ReportingBand that is not the first or last subband of a BWP, two precoding matrices are indicated by the PMI: the first precoding matrix corresponds to the first  PRBs of the subband and the second precoding matrix corresponds to the last  PRBs of the subband.
-	For each subband in csi-ReportingBand that is the first or last subband of a BWP
-	If , one precoding matrix is indicated by the PMI corresponding to the first subband. If , two precoding matrices are indicated by the PMI corresponding to the first subband: the first precoding matrix corresponds to the first  PRBs of the first subband and the second precoding matrix corresponds to the last  PRBs of the first subband.
-	If , ,one precoding matrix is indicated by the PMI corresponding to the last subband. If , , two precoding matrices are indicated by the PMI corresponding to the last subband: the first precoding matrix corresponds to the first  PRBs of the last subband and the second precoding matrix corresponds to the last   PRBs of the last subband.
<<unchanged part omitted>>
----------------------------End of proposed TP for 38.214 -----------------------------------------------------------
Proposal3: agree above TP for 38.214
Conclusion
In this contribution we discussed two different aspects of Rel-16 MU CSI enhancement. Based on our analysis, we have following proposals:
Proposal1: R = 2 and N3<=19 is an optional capability with a separate indication.
Proposal2: for FR2, the maximum number of configured aperiodic CSI reporting settings a UE can report is same as Rel-15
Proposal3: agree above TP for 38.214
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