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Introduction
In Rel-16, eType-II codebook and eType-II port selection codebook have been introduced to provide better performance-overhead trade-off over Rel-15 Type II codebooks. The specifications for the eType-II CSI introduction has been approved by RAN#86. In this contribution, we discuss some issues on eType-II CSI that we have identified in the current RAN1 specifications and provide the corresponding text proposals. 
PMI format configuration for eType-II codebook
In current specification, UE is configured with either “wideband” PMI format or “subband” PMI format by RRC parameter pmi-FormatIndicator. The definition of wideband PMI and subband PMI is given in section 5.2.1.4 as follows.
	The reportFreqConfiguration contained in a CSI-ReportConfig indicates the frequency granularity of the CSI Report. A CSI Reporting Setting configuration defines a CSI reporting band as a subset of subbands of the bandwidth part, where the reportFreqConfiguration indicates: 
-	…
-	wideband PMI or subband PMI reporting as configured by the higher layer parameter pmi-FormatIndicator. When wideband PMI reporting is configured, a wideband PMI is reported for the entire CSI reporting band. When subband PMI reporting is configured, except with 2 antenna ports, a single wideband indication (i1 in Clause 5.2.2.2) is reported for the entire CSI reporting band and one subband indication (i2 in clause 5.2.2.2) is reported for each subband in the CSI reporting band. When subband PMIs are configured with 2 antenna ports, a PMI is reported for each subband in the CSI reporting band. 


How this definition applies for eType-II CSI is a bit complex. Although eType-II PMI can deliver sub-band precoder information, it does not align with the definition of subband PMI above. By definition, it should be classified as wideband PMI since one PMI is reported for the entire CSI reporting band. 
However, the current specification is not clear about whether gNB should configure wideband PMI or subband PMI for eType-II CSI. TS 38.214 does not indicate the eType-II PMI is wideband or subband. In TS 38.212 [2], the PMI field is divided into X1 and X2 as legacy, but it does not indicate the X2 filed is wideband or subband either.
In order to avoid confusion on UE behavior and make sure gNB can do the correct configuration for UE to measure CSI-RS and calculate PMI, we think it is needed to clarify this issue in Rel-16 specification. Therefore, we have the following proposal.
Proposal: For eType-II CSI and eType-II port selection CSI, UE shall expect to be configured with wideband PMI format.
Based on the above proposal, we have the following TP.
TP: For TS 38.214
	5.2.2.2.5	Enhanced Type II Codebook
For 4 antenna ports {3000, 3001, …, 3003}, 8 antenna ports {3000, 3001, …, 3007}, 12 antenna ports {3000, 3001, …, 3011}, 16 antenna ports {3000, 3001, …, 3015}, 24 antenna ports {3000, 3001, …, 3023}, and 32 antenna ports {3000, 3001, …, 3031}, and UE configured with higher layer parameter codebookType set to ' typeII-r16'
-	<Unchanged parts are omitted.>
-	The UE shall report the RI value  according to the configured higher layer parameter typeII-RI-Restriction-r16. The UE shall not report .
- 	The UE shall expect the higher layer parameter pmiFormatIndicator is configured as wideband.
<Unchanged parts are omitted.>
5.2.2.2.6	Enhanced Type II Port Selection Codebook
For 4 antenna ports {3000, 3001, …, 3003}, 8 antenna ports {3000, 3001, …, 3007}, 12 antenna ports {3000, 3001, …, 3011}, 16 antenna ports {3000, 3001, …, 3015}, 24 antenna ports {3000, 3001, …, 3023}, and 32 antenna ports {3000, 3001, …, 3031}, and the UE configured with higher layer parameter codebookType set to ' typeII-PortSelection-r16 '
-	<Unchanged parts are omitted.>
-	The values of R is configured as in Clause 5.2.2.2.5.
-	The UE shall expect the higher layer parameter pmiFormatIndicator is configured as wideband.
<Unchanged parts are omitted.>


Conclusion
We discuss the identified issues in the current specification on enhanced Type II CSI. We have the following proposal.
Proposal: For eType-II CSI and eType-II port selection CSI, UE shall expect to be configured with wideband PMI format.
We also provide TP for this proposal as given above in section 2.
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