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Introduction
This contribution provides Samsung’s view on the remaining maintenance issues related to Rel.18 CSI enhancements. 

Type II codebook refinement for coherent-JT

Maintenance issue 1: 5.2.2.5.1b, 38.214

	(Discussed during the spec review after RAN1#114 [2])

38.214, Section 5.2.2.5.1b, powerControlOffset 
· Interpretation1: TRP-common value. For instance, 3dB as in the figured example.
· Interpretation2: No restriction with different values, and an example is also illustrated in the figure. UE implementation perspective, this requires UE to scale each measured  accordingly, before SVD



In RAN1#113 [1], it was agreed that a UE can assume that the PDSCH EPRE follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources as described in the agreement below, and thus we think Interpretation1 (i.e., TRP-common value) is correct based on the agreement, although Interpretation2 can also be applied. Also, there is a note that “this doesn’t restrict how NW configures powerControlOffset for each CSI-RS resource in general. It pertains to UE assumption on CQI calculation for the CSI-RS resources used in the same CSI reporting setting for Rel-18 Type-II CJT.” in the agreement. In our understanding, this note means that powerControlOffset can be differently configured for each CSI-RS resource in general, but for a CSI reporting setting for Rel-18 Type-II CJT, the assumption that UE follows a commonly configured powerControlOffset will/should be pertained/applied.

	Agreement (RAN1#113) [1]
For the Rel-18 Type-II codebook refinement for CJT mTRP, on PDSCH EPRE assumption for CQI calculation, the UE can assume that the PDSCH EPRE follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources
· Note: For CSI calculation, the combined precoder across N selected (out of the configured NTRP) CSI-RS resources is normalized for each layer and the transmitted PDSCH across N selected (out of the configured NTRP) CSI-RS resources will be used in CSI calculation (up to the editor)
· Note: This doesn’t restrict how NW configures powerControlOffset for each CSI-RS resource in general. It pertains to UE assumption on CQI calculation for the CSI-RS resources used in the same CSI reporting setting for Rel-18 Type-II CJT 




Also, as raised by Qualcomm, the current wording of relevant part in the spec draft (shown in the below) can mislead in a way that UE assumes 
1) the PDSCH power on the P antenna ports for each CSI-RS resource would have the same ratio of EPRE to CSI-RS EPRE, corresponding to the powerControlOffset of the respective CSI-RS resource, which can be different from the power portion of each P antenna ports of the selected PMI by the UE, resulting in degraded performance, and 
2) different powerControlOffset values (not a common value) can be configured in the CSI reporting setting for Rel-18 Type-II CJT, which violates the agreement.

	5.2.2.5.1b TS 38.214 spec draft

- a UE can assume that the PDSCH signals for  layers transmitted on the  antenna ports of CSI-RS resource  would have the same ratio of EPRE to CSI-RS EPRE for all , equal to the powerControlOffset of the respective CSI-RS resource.



Hence, we suggest to modify the relevant text as follows:
	In section 5.2.2.5.1b of 38.214,
- a UE can assume that the PDSCH signals for  layers transmitted on the  antenna ports of CSI-RS resource  would have the same ratio of EPRE to CSI-RS EPRE, equal to the commonly configured powerControlOffset of the respective CSI-RS resources  for all .




Proposal 1: Regarding powerControlOffset of Rel-18 CJT, we suggest to modify as follows:

	In section 5.2.2.5.1b of 38.214,
- a UE can assume that the PDSCH signals for  layers transmitted on the  antenna ports of CSI-RS resource  would have the same ratio of EPRE to CSI-RS EPRE, equal to the commonly configured powerControlOffset of the respective CSI-RS resources  for all .




Type II codebook refinement for high/medium velocities

Maintenance issue 2: 5.2.1.4.1, 38.214 

	Conclusion
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding interference measurement, beyond that supported in legacy specification, there is no consensus on supporting any additional enhancement on IMR (including the configuration for NZP CSI-RS for interference measurement or CSI-IM in relation to the configured CMR(s)).
· Note: This implies that only one NZP CSI-RS resource for interference measurement or only one CSI-IM resource can be configured irrespective of the value of NTRP

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



According to the above conclusion and agreement, both CSI-IM and NZP CSI-RS resources are supported for the interference measurement for Rel.18 CJT and Doppler codebooks, however, in the draft spec, only CSI-IM has been captured. This issue was discussed during the spec review after RAN1#114 [2], and the editor suggested to have a discussion, since the support of NZP CSI-RS resource can be inferred/implied based on a later paragraph, highlighted text, copied below. 

	38.214, Section 5.2.1.4.1

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 interference 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



In our view, for consistency, both CSI-IM and NZP CSI-RS resources should be captured in the relevant paragraphs.
 
[bookmark: _Ref146823425]Table 1
	38.214, Section 5.2.1.4.1

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 or NZP CSI-RS, only one resource is configured in the corresponding csi-IM-ResourceSet or NZP-CSI-RS-ResourceSet, respectively.

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 or NZP CSI-RS, only one resource is configured in the corresponding csi-IM-ResourceSet or NZP-CSI-RS-ResourceSet, respectively.



Proposal 2: for Type II Doppler, as agreed, capture both CSI-IM and NZP CSI-RS resources for interference measurement in section 5.2.1.4.1, TS38.214, e.g., as shown in Table 1




Conclusion
In this contribution, the following proposals are made: 

Proposal 1: Regarding powerControlOffset of Rel-18 CJT, we suggest to modify as follows:

	In section 5.2.2.5.1b of 38.214,
- a UE can assume that the PDSCH signals for  layers transmitted on the  antenna ports of CSI-RS resource  would have the same ratio of EPRE to CSI-RS EPRE, equal to the commonly configured powerControlOffset of the respective CSI-RS resources  for all ..



Proposal 2: for Rel.18 Type II Doppler, as agreed, capture both CSI-IM and NZP CSI-RS resources for interference measurement in section 5.2.1.4.1, TS38.214, e.g., as shown in Table 1.


References
[1] Chairman’s notes, RAN1#113
[2] Chairman’s notes, RAN1#114
