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[bookmark: _Ref521334010]Introduction
Since RAN1#109e meeting, good progress has been made on the design of Type II codebook refinement for CJT and high Doppler. In this contribution, text proposal and RRC parameter for high/medium mobility and coherent-JT are provided.
CSI enhancement for high/medium UE velocities
Text Proposal to 38.212
The priority function is different for N4=1 and N4>1. For N4=1, the legacy priority function  is reused. For N4>1, the priority function  is newly defined. The related descriptions in 38.214 are shown as following. Therefore, we suggest to correct it according to 38.214.
	[bookmark: _Hlk25262362]-	For Enhanced Type II and Enhanced Type II for predicted PMI configured with higher layer parameter , for a given CSI report , each reported element of  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 5.2.3-1, where
……
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]-	For Enhanced Type II for predicted PMI configured with , for a given CSI report , each reported element of   and , indexed by ,  and , is associated with a priority value , for , ,  and . 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 5.2.3-1, where
……


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal-1: 
· For Type II Doppler, the following TP is proposed to 38.212.
	Table 6.3.2.1.2-5F: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType= typeII-Doppler
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Table 6.3.2.1.2-1C, if reported;
The second time-domain wideband CQI as in Table 6.3.1.1.2-8B, if present and reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1C:, , , , and  highest priority bits of
 highest priority bits of  and highest priority bits of, in decreasing order of priority based on the corresponding function  for N4 = 1 or  for N4 > 1 defined in clause 5.2.3 of TS38.214, if present and if reported;
The second time-domain subband differential CQI of all even subbands with increasing order of subband number, as in Table 6.3.1.1.2-8B, if present and if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1C  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  for N4 = 1 or  for N4 > 1 defined in clause 5.2.3 of TS38.214, if reported;
The second time-domain subband differential CQI of all odd subbands with increasing order of subband number, as in Table 6.3.1.1.2-8B, if present and if reported






The cited Table for typeII-Doppler-PortSelection in Table 6.3.2.1.2-5B is incorrect. The Tables 6.3.2.1.2-2D are newly provided for the PMI bitwidth of codebookType=typeII-Doppler-PortSelection, so we suggest to add the citation in Table 6.3.2.1.2-5B.
Proposal-2: 
· For Type II Doppler, the following TP is proposed to 38.212.
	Table 6.3.2.1.2-5B: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeII-PortSelection-r17 or typeII-Doppler-PortSelection
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Tables 6.3.2.1.2-2B/2D, if reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-2B/2D:  highest priority bits of
 highest priority bits of  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-2B/2D  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported






The cited Table for typeII-Doppler in Table 6.3.2.1.2-5F is incorrect. The Table 6.3.2.1.2-8B are newly provided for the RI/CQI bitwidth of codebookType=typeII-Doppler, so we suggest to modify the citation in Table 6.3.2.1.2-5F.
Proposal-3: 
· For Type II Doppler, the following TP is proposed to 38.212.
	Table 6.3.2.1.2-5F: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType= typeII-Doppler
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Table 6.3.2.1.2-1C, if reported;
The second time-domain wideband CQI as in Table 6.3.12.1.2-8B, if present and reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1C:, , , , and  highest priority bits of
 highest priority bits of  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if present and if reported;
The second time-domain subband differential CQI of all even subbands with increasing order of subband number, as in Table 6.3.12.1.2-8B, if present and if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1C  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported;
The second time-domain subband differential CQI of all odd subbands with increasing order of subband number, as in Table 6.3.12.1.2-8B, if present and if reported








RRC Parameter
The number of CSI-RS resources in one CSI-RS resource set for the CMR of Type II Doppler codebook can be configured by the following legacy RRC signaling. Therefore, it is not necessary to add a new RRC parameter for the number of CSI-RS resources.
	NZP-CSI-RS-ResourceSet ::= SEQUENCE {
    nzp-CSI-ResourceSetId NZP-CSI-RS-ResourceSetId,
    nzp-CSI-RS-Resources SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceId,
    repetition                 ENUMERATED { on, off }     OPTIONAL,   -- Need S
    aperiodicTriggeringOffset  INTEGER(0..6)              OPTIONAL,   -- Need S
    trs-Info                   ENUMERATED {true}          OPTIONAL,   -- Need R
    ...,
    [[
    aperiodicTriggeringOffset-r16  INTEGER(0..31)         OPTIONAL   -- Need S
    ]],
    [[
    pdc-Info-r17                   ENUMERATED {true}     OPTIONAL,  -- Need R
    cmrGroupingAndPairing-r17      CMRGroupingAndPairing-r17  OPTIONAL,  -- Need R
    aperiodicTriggeringOffset-r17  INTEGER (0..124)           OPTIONAL,  -- Need S
    aperiodicTriggeringOffsetL2-r17  INTEGER(0..31)           OPTIONAL   -- Need R
    ]]
}


Proposal-4: 
· Delete the following RRC parameter K.
	Parameter name in the spec
	New or existing?
	Description
	Value range

	K=1 for P/SP NZP CSI-RS resource
K=4,8,12 for Ap NZP CSI-RS resources
	New
	CMR
	1,4,8,12



Conclusions
In this contribution, we provide the following text proposal and RRC parameter proposal:
Proposal-1: 
· For Type II Doppler, the following TP is proposed to 38.212.
	Table 6.3.2.1.2-5F: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType= typeII-Doppler
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Table 6.3.2.1.2-1C, if reported;
The second time-domain wideband CQI as in Table 6.3.1.1.2-8B, if present and reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1C:, , , , and  highest priority bits of
 highest priority bits of  and highest priority bits of, in decreasing order of priority based on the corresponding function  for N4 = 1 or  for N4 > 1 defined in clause 5.2.3 of TS38.214, if present and if reported;
The second time-domain subband differential CQI of all even subbands with increasing order of subband number, as in Table 6.3.1.1.2-8B, if present and if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1C  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  for N4 = 1 or  for N4 > 1 defined in clause 5.2.3 of TS38.214, if reported;
The second time-domain subband differential CQI of all odd subbands with increasing order of subband number, as in Table 6.3.1.1.2-8B, if present and if reported






Proposal-2: 
· For Type II Doppler, the following TP is proposed to 38.212.
	Table 6.3.2.1.2-5B: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeII-PortSelection-r17 or typeII-Doppler-PortSelection
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Tables 6.3.2.1.2-2B/2D, if reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-2B/2D:  highest priority bits of
 highest priority bits of  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-2B/2D  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported






Proposal-3: 
· [bookmark: _GoBack]For Type II Doppler, the following TP is proposed to 38.212.
	Table 6.3.2.1.2-5F: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType= typeII-Doppler
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Table 6.3.2.1.2-1C, if reported;
The second time-domain wideband CQI as in Table 6.3.12.1.2-8B, if present and reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1C:, , , , and  highest priority bits of
 highest priority bits of  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if present and if reported;
The second time-domain subband differential CQI of all even subbands with increasing order of subband number, as in Table 6.3.12.1.2-8B, if present and if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1C  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported;
The second time-domain subband differential CQI of all odd subbands with increasing order of subband number, as in Table 6.3.12.1.2-8B, if present and if reported






Proposal-4: 
· Delete the following RRC parameter K.
	Parameter name in the spec
	New or existing?
	Description
	Value range

	K=1 for P/SP NZP CSI-RS resource
K=4,8,12 for Ap NZP CSI-RS resources
	New
	CMR
	1,4,8,12
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