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Discussion/Decision
1 Introduction
In RAN#68, it was decided to support max. 4 layer in transmission mode 3 and 4 and then the relevant LS was sent to RAN1 as well as RAN2 and RAN4 [1]. This contribution discusses RAN1 specifications necessary to support max. 4 layer in transmission mode 3 and 4.
2 Discussion
In subsection 5.2.2.6 of TS36.212 [2], it was specified on bit width for RI feedback for PDSCH transmission. 
	5.2.2.6 
Channel coding of control information

…

For rank indication (RI) (RI only, joint report of RI and i1, and joint report of RI and PTI)

· The corresponding bit widths for RI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2, 5.2.2.6.2-3, 5.2.2.6.3-3, 5.2.3.3.1-3, 5.2.3.3.1-3A, 5.2.3.3.2-4, and 5.2.3.3.2-4A, which are determined assuming the maximum number of layers as follows:
· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

· If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and ue-Category (without suffix).
· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

· If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and ue-Category (without suffix). 

· Otherwise the maximum number of layers is determined according to the minimum of the number of PBCH antenna ports and ue-Category (without suffix).
...


According to RI bit width determination in section 5.2.2.6, RI bit width for transmission mode 3 and 4 in legacy is determined according to the min. of the number of PBCH antenna ports and ue-Category (without suffix). Since category 4 is also indicated in case of catergory 6 or 7 [3], RI bit width is no more than 2 which is the number of layer from category 4 in UE capability. Different from the legacy behavior of determining RI bit width from ue-Category, a new indication is needed to define a new UE behavior of determining RI bit width for max. 4 layer in order to enable max. 4 layer in transmission mode 3 and 4. To define such an indication, offline discussion is on-going in RAN2 where a likely conclusion is to introduce a signalling mean to indicate the number of layer itself for a serving cell (the name would be possibly maxLayers-RI-report and the exact name is up to RAN2). As an example, maxLayers-RI-report to enable max. 4 layer in transmission 3 and 4 can be signalled as 4 for a serving cell. Therefore, RI bit width should be determined according to the min. of the number of PBCH antenna ports and maxLayers-RI-report if such parameter is signalled for the serving cell. 
Proposal 1: If maxLayers-RI-report to enable max. 4 layer in TM 3 and 4 is signalled for a serving cell, RI bit width should be determined according to the min. of the number of PBCH antenna ports and maxLayers-RI-report.
Also, in subsection 5.1.4.1.2 of TS36.212 [2], UE procedure to determine the total number of soft channel bits was specified as below.
	5.1.4.1.2
Bit collection, selection and transmission

…
If the UE signals ue-Category-v12xx indicating UE category 0, or if the UE signals ue-Category-v12xx not indicating UE category 0 and is configured by higher layers with altCQI-Table-r12 for the DL cell, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-Category-v12xx. Otherwise, if the UE signals ue-Category-v11xx, and is configured by higher layers with altCQI-Table-r12 for the DL cell, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-Category-v11xx. Otherwise, if the UE signals ue-Category-v1020, and is configured with transmission mode 9 or transmission mode 10 for the DL cell, Nsoft is the total number of soft channel bits [4] according to the UE category indicated by ue-Category-v1020 [6]. Otherwise, Nsoft is the total number of soft channel bits [4] according to the UE category indicated by ue-Category (without suffix) [6].

If Nsoft = 35982720 or 47431680, 
KC= 5, 

elseif Nsoft = 7308288 and the UE is configured by higher layers with altCQI-Table-r12,

if the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell in the transmission mode configured for the UE or if the ReportFourLayers-r10 is set to SETUP for the DL cell,
KC  = 3

else

KC  = 3/2

end if.

elseif Nsoft = 3654144 and the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell or the ReportFourLayers-r10 is set to SETUP for the DL cell, 
KC  = 2

else 

KC  = 1

End if.…


According to the total number of soft channel bits determination in section 5.1.4.1.2, the total number of soft channel bits for transmission mode 3 and 4 in case that a legacy UE signals ue-Category-v1020 is determined depending on the UE category indicated by ue-Category (without suffix). In this case, the total number of soft channel bits is 1827072 because catergory 6 or 7 UEs also indicate category 4 [3]. In order to enable max. 4 layer in transmission mode 3 and 4, the total number of soft channel bits should be based on ue-Category-v1020 instead of ue-Category (without suffix). Therefore, the total number of soft channel bits should be determined according to the UE category indicated by ue-Category-v1020 if maxLayers-RI-report to enable max. 4 layer in transmission mode 3 and 4 is signalled for a serving cell.
Proposal 2: If maxLayers-RI-report to enable max. 4 layer in TM 3 and 4 is signalled for a serving cell, the total number of soft channel bits should be determined according to the UE category indicated by ue-Category-v1020.
3 Proposal
As discussed in the contribution, we propose the followings: 
Proposal 1: If maxLayers-RI-report to enable max. 4 layer in TM 3 and 4 is signalled for a serving cell, RI bit width should be determined according to the min. of the number of PBCH antenna ports and maxLayers-RI-report.
Proposal 2: If maxLayers-RI-report to enable max. 4 layer in TM 3 and 4 is signalled for a serving cell, the total number of soft channel bits should be determined according to the UE category indicated by ue-Category-v1020.
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