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1. [bookmark: _Ref521334010]Introduction
In RAN1 #99 meeting, majority of issues on CSI enhancement for MU-MIMO have been discussed and corresponding agreements were reached. But there are issues with TS 38.214. In this contribution, some test proposals are given to solve those issues.
2. TP for Enhanced Type II Codebook
For Rel-16 enhanced Type II codebook,  is used to indicate the FD basis selected by UE and defined in Table 5.2.2.2.5-4. While  defined in 5.2.2.2.3 is used to indicate the SD basis selected by UE. The range of defined in 5.2.2.2.3 is smaller that of  in Table 5.2.2.2.5-4. defined in 5.2.2.2.3 cannot be applied to the algorithm for calculating selected FD basis index. Hence, defined in 5.2.2.2.3should be replaced by defined in Table 5.2.2.2.5-4 for calculating selected FD basis index, and the following test proposal is proposed.

-------------------------------------------------- Start of text proposal -----------------------------------------------------------
[bookmark: _Toc29673185][bookmark: _Toc29673326][bookmark: _Toc29674319][bookmark: _Ref497329141][bookmark: _Toc12021472]5.2.2.2.5	Enhanced Type II Codebook
*** Unchanged text is omitted ***
For all values of ,  for . The nonzero elements of , identified by  are found from  , for , and from   and , for , using   as defined in 5.2.2.2.3 Table 5.2.2.2.5-4 and the algorithm:
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[bookmark: _Hlk25261061]Find the largest  in Table 5.2.2.2.5-4 such that
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-------------------------------------------------End of text proposal ------------------------------------------------------

Proposal 1:  defined in Table 5.2.2.2.5-4 should be applied to the algorithm for calculating selected FD basis index.

3. TP for Enhanced Type II Port Selection Codebook
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]In clause 5.2.2.2.5 of TS 38.214, are given to define the selected FD basis of the l-th layer. For the enhanced Type II Port Selection Codebook, the selected FD bases of different layers are different. If  is adapted to indicate FD basis, it could not be used to denote the selected FD bases for different layers. In order to overcome this issue, should be replaced by defined as in clause 5.2.2.2.5 of TS 38.214 as well for enhanced Type II port selection codebook. The following test proposal is provided. 

-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc29673186][bookmark: _Toc29673327][bookmark: _Toc29674320]5.2.2.2.6	 Enhanced Type II Port Selection Codebook
*** Unchanged text is omitted ***
The codebooks for 1-4 layers are given in Table 5.2.2.2.6-2, where  is a -element column vector containing a value of 1 in element  and zeros elsewhere (where the first element is element 0), and the quantities  and are defined as in clause 5.2.2.2.5.
-------------------------------------------------End of text proposal ------------------------------------------------------

[bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Proposal 2:  should be used instead of  in clause 5.2.2.2.6.

4. TP for CSI reporting using PUSCH
In Table 5.2.3-1, priority reporting levels for Part 2 CSI of Rel-15 and Rel16 are described. There is no additional table, such as Table 5.2.3-2 to describe priority reporting levels for Part 2 CSI. Therefore, the following test proposal is given.

-------------------------------------------------- Start of text proposal ------------------------------------------------------

[bookmark: _Toc11352132][bookmark: _Toc20318022][bookmark: _Toc27299920][bookmark: _Toc29673191][bookmark: _Toc29673332][bookmark: _Toc29674325]5.2.3	CSI reporting using PUSCH
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]*** Unchanged text is omitted ***



When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where  is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the  CSI reports as defined in Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in increasing order with the lowest subband of csi-ReportingBand as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level. 
-	For Enhanced Type II reports, for a given CSI report , each reported element of indices   and , indexed by  and , is associated with a priority value , with  with , , and , and where  is defined in Clause 5.2.2.2.5. The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-25.2.3-1, where
-	Group 0 includes indices ,  and  ().
-	Group 1 includes indices  (if reported), , the  highest priority elements of ,  , the   highest priority elements of  and the   highest priority elements of  ().
-	Group 2 includes the  lowest priority elements of , the  lowest priority elements of  and the  lowest priority elements of  ().

Table 5.2.3-1: Priority reporting levels for Part 2 CSI
	Priority 0:
For CSI reports 1 to , Group 0 CSI for CSI reports configured as ‘typeII-r16’ or ‘typeII-PortSelection-r16’; Part 2 wideband CSI for CSI reports configured otherwise

	Priority 1:
Group 1 CSI for CSI report 1, if configured as ‘typeII-r16’ or ‘typeII-PortSelection-r16’; Part 2 subband CSI of even subbands for CSI report 1, if configured otherwise

	Priority 2:
Group 2 CSI for CSI report 1, if configured as ‘typeII-r16’ or ‘typeII-PortSelection-r16’; Part 2 subband CSI of odd subbands for CSI report 1, if configured otherwise

	Priority 3:
Group 1 CSI for CSI report 2, if configured as ‘typeII-r16’ or ‘typeII-PortSelection-r16’; Part 2 subband CSI of even subbands for CSI report 2, if configured otherwise

	Priority 4:
Group 2 CSI for CSI report 2, if configured as ‘typeII-r16’ or ‘typeII-PortSelection-r16’. Part 2 subband CSI of odd subbands for CSI report 2, if configured otherwise

	⁞

	Priority :
Group 1 CSI for CSI report , if configured as ‘typeII-r16’ or ‘typeII-PortSelection-r16’; Part 2 subband CSI of even subbands for CSI report , if configured otherwise

	Priority :
Group 2 CSI for CSI report , if configured as ‘typeII-r16’ or ‘typeII-PortSelection-r16’; Part 2 subband CSI of odd subbands for CSI report , if configured otherwise



-------------------------------------------------- End of text proposal ------------------------------------------------------
Proposal 3: Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1.

5. Conclusion
In this contribution, we provided the following test proposals for TS 38.214:
Proposal 1:  defined in Table 5.2.2.2.5-4 should be applied to the algorithm for calculating selected FD basis index.
Proposal 2:  should be used instead of  in clause 5.2.2.2.6.
Proposal 3: Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1.
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