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[bookmark: _Ref521334010]Introduction
In this contribution, text proposals and views on some remaining issues on Type II codebook refinement for high/medium mobility and coherent-JT are provided.
Text Proposals and discussion
NZP CSI-RS number for interference measurement
Reason for change:
[bookmark: _GoBack]In Rel-15/16/17, if interference measurement is performed on NZP CSI-RS, there is no restriction of “only one resource is configured in the corresponding NZP-CSI-RS-ResourceSet for interference measurement”, i.e., more than one resource in an NZP CSI-RS resource set for interference measurement can be configured. It is reasonable. Because the ports number of NZP CSI-RS for interference measurement may not be supported by only one resource. The supported ports number of an NZP CSI-RS resource is 1, 2, 4, 8, 12, 16, 24, and 32. Up to 18 NZP CSI-RS ports can be configured in an NZP CSI-RS resource set for interference measurement as specified in TS 38.214. One NZP CSI-RS port corresponds to one interference layer. For example, if 18 interference layers are to be measured, it is not possible to configure 18 ports with only one resource. One resource with 16 ports and another resource with 2 ports in an NZP CSI-RS resource set can be configured to support 18 NZP CSI-RS ports.
According to following agreement, legacy specification is fully reused for interference measurement, including the configuration for NZP CSI-RS or CSI-IM in relation to the configured CMR. Based on above discussion, legacy specification supports configuring more than one NZP CSI-RS resource in the corresponding NZP-CSI-RS-ResourceSet for interference measurement. To fully reuse legacy specification, more than one NZP CSI-RS resource should be supported in the corresponding NZP-CSI-RS-ResourceSet for interference measurement for Rel-18 CJT and TypeII Doppler.
	[112bis-e] Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding CSI calculation and measurement, 
· The number of CSI-RS ports is the same for all the K configured CSI-RS resources comprising the CMR and the antenna ports for the same antenna port index across the K CSI-RS resources are the same.
· All the K configured CSI-RS resources comprising the CMR share the same BW and RE locations 
· For interference measurement, legacy specification is fully reused, including the configuration for NZP CSI-RS for interference measurement or CSI-IM in relation to the configured CMR, i.e. only one NZP CSI-RS resource for interference measurement or only one CSI-IM resource can be configured irrespective of the value of K
……


Summary of change:
Remove the text of “If interference measurement is performed on NZP CSI-RS, only one resource is configured in the corresponding NZP-CSI-RS-ResourceSet for interference measurement.” in 38.214.
Consequence if not approved:
Configuration of NZP CSI-RS for interference measurement is restricted.

Proposal-1: 
· For CJT and TypeII Doppler, the following TP is adopted in 5.2.1.4.1 of 38.214.

	[bookmark: _Toc11352113][bookmark: _Toc20318003][bookmark: _Toc27299901][bookmark: _Toc29673168][bookmark: _Toc29673309][bookmark: _Toc29674302][bookmark: _Toc36645532][bookmark: _Toc45810577][bookmark: _Toc130409777]5.2.1.4.1	Resource Setting configuration
<Unchanged text is omitted>
A UE configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI' and codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' is expected to be configured with  CSI-RS resources in a resource set for channel measurement. If interference measurement is performed on CSI-IM, only one resource is configured in the corresponding csi-IM-ResourceSet. If interference measurement is performed on NZP CSI-RS, only one resource is configured in the corresponding NZP-CSI-RS-ResourceSet for interference measurement.
A UE configured with a CSI-ReportConfig with the higher layer parameter N4 and reportQuantity set to 'cri-RI-PMI-CQI', is expected to be configured with  aperiodic CSI-RS resources or with a single periodic or semi-persistent CSI-RS resource in the resource set for channel measurement. For an aperiodic CSI-RS resource set for channel measurement, the  CSI-RS resources are triggered by the same triggering instance and the separation between two consecutive CSI-RS resources is  slots, which is configured by higher layer parameter in the NZP-CSI-RS-ResourceSet. The UE shall assume that the antenna port with the same port index of the  aperiodic CSI-RS resources is the same. If interference measurement is performed on CSI-IM, only one resource is configured in the corresponding csi-IM-ResourceSet. If interference measurement is performed on NZP CSI-RS, only one resource is configured in the corresponding NZP-CSI-RS-ResourceSet for interference measurement.
<Unchanged text is omitted>



NZP-CMR restriction if interference measurement is performed on NZP CSI-RS
Reason for change:
[bookmark: OLE_LINK22]According to the following text, there is also restriction on Rel-18 CJT and TypeII Doppler that only one NZP CSI-RS for channel measurement can be configured when the interference measurement is performed on NZP CSI-RS. It is not correct for Rel-18 CJT and TypeII Doppler. When interference measurement is performed on NZP CSI-RS, K>=1 NZP CSI-RS resources in a NZP CSI-RS resource set should be supported for Rel-18 CJT and TypeII Doppler.
	5.2.1.4.1	Resource Setting configuration
<Unchanged text is omitted>
Except for L1-SINR, if interference measurement is performed on NZP CSI-RS, a UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for channel measurement.
<Unchanged text is omitted>


Summary of change:
Remove the restriction that only one NZP-CSI-RS for channel measurement can be configured when the interference measurement is performed on NZP CSI-RS for Rel-18 CJT and TypeII Doppler.
Consequence if not approved:
NZP CSI-RS for interference measurement is not supported if K>1 NZP CSI-RS resources in a NZP CSI-RS resource set are configured for Rel-18 CJT and TypeII Doppler.
Proposal-2: 
· For CJT and TypeII Doppler, the following TP is adopted in 5.2.1.4.1 of 38.214.
	5.2.1.4.1	Resource Setting configuration
<Unchanged text is omitted>
Except for L1-SINR, a CSI-ReportConfig configured with reportQuantity set to 'cri-RI-PMI-CQI' and codebookType set to 'typeII-CJT-r18', 'typeII-CJT-PortSelection-r18', 'typeII-Doppler-r18', or 'typeII-Doppler-PortSelection-r18', if interference measurement is performed on NZP CSI-RS, a UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for channel measurement. Except for L1-SINR, the UE configured with the higher layer parameter nzp-CSI-RS-ResourcesForInterference may expect no more than 18 NZP CSI-RS ports configured in a NZP CSI-RS resource set.
<Unchanged text is omitted>



restrictedCMR-Selection for =1
In latest TS 38.214 and higher layer parameters list(R1-2310692), there is no description on the supported values of higher layer parameter restrictedCMR-Selection for =1, and no clear agreement about this. If the supported value of restrictedCMR-Selection can be “OFF” for =1, the NTRP-bit bitmap will be reported according to current TS 38.214 which is not align with the following agreement.
	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, support
      ……
· if NTRP =1, that the NTRP-bit bitmap (for dynamic TRP selection) is not reported


Proposal-3: 
· For CJT, clarify the supported value of restrictedCMR-Selection when =1.
We can either clarify that restrictedCMR-Selection can only be “ON” for =1, or clarify that restrictedCMR-Selection can be “ON” and “OFF” for =1.
If the value of restrictedCMR-Selection can only be “ON” for =1, we suggest to add the restriction in 38.214. Otherwise, if the value of restrictedCMR-Selection can be “ON” and “OFF” for =1, we suggest to correct current spec to ensure that the NTRP-bit bitmap for dynamic TRP selection is not reported.
Proposal-4: 
· For CJT, adopt the following TP in 5.2.2.2.8 of 38.214, or add the following comment for higher parameter, if the value of restrictedCMR-Selection can only be “ON” for =1.
	5.2.2.2.8	Enhanced Type II codebook for CJT
    <Unchanged text is omitted>
-	The UE may be configured with higher layer parameter restrictedCMR-Selection. When , restrictedCMR-Selection is always configured. If restrictedCMR-Selection is configured, the number of selected CSI-RS resources is . Otherwise, the UE is expected to select  CSI-RS resources, with , and the selection is reported with an -bit bitmap, , where the CSI-RS resources are mapped from bit  to bit  by their ordering in the resource set and the first of the  selected CSI-RS resources corresponds to the nonzero bit with lowest index. 
<Unchanged text is omitted>



	Parameter name in the spec
	Description
	Value range
	Comment

	restrictedCMR-Selection
	enabling/disabling CSI-RS resource (TRP) restriction
ON: N=NTRP
OFF: dynamic TRP selection, i.e. N out of NTRP CSI-RS resources selected and reported by UE
	{ON,OFF}
	Only “ON” can be configured for NTRP=1.


· For CJT, adopt the following TP in 5.2.2.2.8 of 38.214, if value of restrictedCMR-Selection can be “ON” and “OFF” for =1.
	5.2.2.2.8	Enhanced Type II codebook for CJT
<Unchanged text is omitted>
-	The UE may be configured with higher layer parameter restrictedCMR-Selection. If restrictedCMR-Selection is configured, the number of selected CSI-RS resources is . Otherwise, the UE is expected to select  CSI-RS resources, with , and if , the selection is reported with an -bit bitmap, , where the CSI-RS resources are mapped from bit  to bit  by their ordering in the resource set and the first of the  selected CSI-RS resources corresponds to the nonzero bit with lowest index.
<Unchanged text is omitted>


[bookmark: OLE_LINK5][bookmark: OLE_LINK6]
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: _Toc11352132][bookmark: _Toc20318022][bookmark: _Toc27299920][bookmark: _Toc29673191][bookmark: _Toc29673332][bookmark: _Toc29674325][bookmark: _Toc36645555][bookmark: _Toc45810600][bookmark: _Toc130409802]5.2.3	CSI reporting using PUSCH
<Unchanged text is omitted>
[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
<Unchanged text is omitted>
[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
<Unchanged text is omitted>


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal-5: 
· For Type II Doppler, the following TP is adopted in 6.3.2.1.2 of 38.212.
	6.3.2.1.2	CSI
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 TS 38.214 [6], 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 TS 38.214 [6], 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-6: 
· For Type II Doppler, the following TP is adopted in 6.3.2.1.2 of 38.212.
	6.3.2.1.2	CSI
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-7: 
· For Type II Doppler, the following TP is adopted in 6.3.2.1.2 of 38.212.
	6.3.2.1.2	CSI
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







Conclusions
In this contribution, we provide the following proposal:
Proposal-1: 
· For CJT and TypeII Doppler, the following TP is adopted in 5.2.1.4.1 of 38.214.
	5.2.1.4.1	Resource Setting configuration
<Unchanged text is omitted>
A UE configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI' and codebookType set to 'typeII-CJT-r18' or 'typeII-CJT-PortSelection-r18' is expected to be configured with  CSI-RS resources in a resource set for channel measurement. If interference measurement is performed on CSI-IM, only one resource is configured in the corresponding csi-IM-ResourceSet. If interference measurement is performed on NZP CSI-RS, only one resource is configured in the corresponding NZP-CSI-RS-ResourceSet for interference measurement.
A UE configured with a CSI-ReportConfig with the higher layer parameter N4 and reportQuantity set to 'cri-RI-PMI-CQI', is expected to be configured with  aperiodic CSI-RS resources or with a single periodic or semi-persistent CSI-RS resource in the resource set for channel measurement. For an aperiodic CSI-RS resource set for channel measurement, the  CSI-RS resources are triggered by the same triggering instance and the separation between two consecutive CSI-RS resources is  slots, which is configured by higher layer parameter in the NZP-CSI-RS-ResourceSet. The UE shall assume that the antenna port with the same port index of the  aperiodic CSI-RS resources is the same. If interference measurement is performed on CSI-IM, only one resource is configured in the corresponding csi-IM-ResourceSet. If interference measurement is performed on NZP CSI-RS, only one resource is configured in the corresponding NZP-CSI-RS-ResourceSet for interference measurement.
<Unchanged text is omitted>


Proposal-2: 
· For CJT and TypeII Doppler, the following TP is adopted in 5.2.1.4.1 of 38.214.
	5.2.1.4.1	Resource Setting configuration
<Unchanged text is omitted>
Except for L1-SINR, a CSI-ReportConfig configured with reportQuantity set to 'cri-RI-PMI-CQI' and codebookType set to 'typeII-CJT-r18', 'typeII-CJT-PortSelection-r18', 'typeII-Doppler-r18', or 'typeII-Doppler-PortSelection-r18', if interference measurement is performed on NZP CSI-RS, a UE does not expect to be configured with more than one NZP CSI-RS resource in the associated resource set within the resource setting for channel measurement. Except for L1-SINR, the UE configured with the higher layer parameter nzp-CSI-RS-ResourcesForInterference may expect no more than 18 NZP CSI-RS ports configured in a NZP CSI-RS resource set.
<Unchanged text is omitted>



Proposal-3: 
· For CJT, clarify the supported value of restrictedCMR-Selection when =1.
Proposal-4: 
· For CJT, adopt the following TP in 5.2.2.2.8 of 38.214, or add the following comment for higher parameter, if the value of restrictedCMR-Selection can only be “ON” for =1.
	5.2.2.2.8	Enhanced Type II codebook for CJT
    <Unchanged text is omitted>
-	The UE may be configured with higher layer parameter restrictedCMR-Selection. When , restrictedCMR-Selection is always configured. If restrictedCMR-Selection is configured, the number of selected CSI-RS resources is . Otherwise, the UE is expected to select  CSI-RS resources, with , and the selection is reported with an -bit bitmap, , where the CSI-RS resources are mapped from bit  to bit  by their ordering in the resource set and the first of the  selected CSI-RS resources corresponds to the nonzero bit with lowest index. 
<Unchanged text is omitted>



	Parameter name in the spec
	Description
	Value range
	Comment

	restrictedCMR-Selection
	enabling/disabling CSI-RS resource (TRP) restriction
ON: N=NTRP
OFF: dynamic TRP selection, i.e. N out of NTRP CSI-RS resources selected and reported by UE
	{ON,OFF}
	Only “ON” can be configured for NTRP=1.


· For CJT, adopt the following TP in 5.2.2.2.8 of 38.214, if value of restrictedCMR-Selection can be “ON” and “OFF” for =1.
	5.2.2.2.8	Enhanced Type II codebook for CJT
<Unchanged text is omitted>
-	The UE may be configured with higher layer parameter restrictedCMR-Selection. If restrictedCMR-Selection is configured, the number of selected CSI-RS resources is . Otherwise, the UE is expected to select  CSI-RS resources, with , and if , the selection is reported with an -bit bitmap, , where the CSI-RS resources are mapped from bit  to bit  by their ordering in the resource set and the first of the  selected CSI-RS resources corresponds to the nonzero bit with lowest index.
<Unchanged text is omitted>


Proposal-5: 
· For Type II Doppler, the following TP is adopted in 6.3.2.1.2 of 38.212.
	6.3.2.1.2	CSI
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 TS 38.214 [6], 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 TS 38.214 [6], 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-6: 
· For Type II Doppler, the following TP is adopted in 6.3.2.1.2 of 38.212.
	6.3.2.1.2	CSI
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-7: 
· For Type II Doppler, the following TP is adopted in 6.3.2.1.2 of 38.212.
	6.3.2.1.2	CSI
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
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