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Introduction 
This contribution discusses issues related to Rel. 18 codebook enhancements for medium/high speed UEs and coherent JT based on the agreements made in RAN1#112-bis-e [1] and prioritized for RAN1#113 in the offline email discussions.  
CSI enhancements for medium/high velocity UEs
	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
· On PDSCH EPRE assumption for CQI calculation, a same powerControlOffset value is assumed for all the K configured CSI-RS resources comprising the CMR 
· Alt 1: The configured powerControlOffset value is the same for all the K configured CSI-RS resources comprising the CMR
· Alt 2: The assumed PDSCH EPRE of all the K CSI-RS resources follows the configured powerControlOffset value of one fixed CSI-RS resource, e.g. the first one
Note: This may imply that existing section 5.2.2.2.75 of TS38.214 can apply to Rel-18 Type-II Doppler codebook in terms of Rel-18 CMR (burst of CSI-RS resources) and Rel-18 CSI reference resource
Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the required number and/or occupation time of CPUs, the values of Z/Z’, and total number active/simultaneous CSI-RS resource/ports, decide, in RAN1#113, at least based on the following factors: 
· The measurement of K>1 CSI-RS resources for Type-II CSI required to perform UE-side prediction, UE-side prediction based on multiple CSI-RS occasion(s) before CSI triggering (FFS whether to support), CSI-RS occasion(s) after CSI triggering and, when the configured N4 value is >1, DD compression (when the configured N4 value is >1) 


In RAN1#112-bis-e, the above agreements have been made regarding CSI calculation and measurement. For the Type-II codebook enhancement for high/medium velocities, it has been agreed to support K CSI-RS resources for the CSI measurement and calculation.  It has been agreed that for any number () of CSI-RS resources only one NZP CSI-RS or one CSI-IM is configured for the interference management. Regarding the powercontroloffset () value for the  CSI-RS resources, two alternatives have been agreed. For Alt 1, the configured values are assumed to be identical for all the  configured CSI-RS resources, whereas for Alt 2, the UE considers the value of any one of the configured  CSI-RS resources for the CSI calculation. Alt 2 can be interpreted as follows. In a first case, the UE uses the configured values for the precoder calculation and for the CQI calculation uses a  value of any one of the  CSI-RS resources. In a second case, the UE uses the same configured value for the precoder calculation as well as for the CQI calculation. However, these details are transparent and are not specified. Therefore, for simplicity it is reasonable to assume that for the PDSCH EPRE assumption for CQI calculation, the configured  values should be the same for all the K configured CSI-RS resources comprising the CMR. 

Proposal: Support ALT1, i.e., the configured powerControlOffset value is the same for all the  configured CSI-RS resources for CMR.
Regarding the timing requirements, parameter  is the number of OFDM symbols between the last symbol of the PDCCH triggering the aperiodic CSI report and the first symbol of the PUSCH carrying the CSI report and  is the number of OFDM symbols between the last of the aperiodic CSI-RS used to calculate the report and the first symbol of the PUSCH carrying the CSI report. As  CSI-RS resources are supported for Rel. 18 Type-II codebook enhancements,  can be defined as the number of OFDM symbols between the first or the last aperiodic CSI-RS resource and the first symbol of the PUSCH which carries the CSI report. Therefore, since the CSI calculation is based on the  CSI-RS resources, which are separated by m slots comprising  OFDM symbols each, higher values for  and  need to be defined by adding a factor of  to the existing values of  and . 
Proposal: Z’ can be defined as the number of OFDM symbols between the X-th CSI-RS resource and the first symbol of PUSCH carrying the CSI report.
· For X = 1, add  to the existing values of Z and Z’,
· For X = K, add   to the existing values of Z,
where S is the number of symbols in each slot. 
Rel-16/17 Type-II codebook refinement for C-JT targeting FDD
In RAN1#109-e, it was agreed to specify Type-II codebook refinements for coherent joint transmission (CJT) multi-TRP (mTRP). For CJT mTRP, multiple geographically separated TRPs or RRHs are assumed to be well synchronized in time and frequency as well as the phase and amplitude of their antenna arrays are calibrated, so that the UE can coherently combine the data streams or multiple layers simultaneously transmitted from the TRPs/RRHs. In the following, based on the agreements from RAN1#112-bis-e and offline discussion, additional details related to the PDSCH EPRE assumption for Type-II CJT mTRP are discussed. 
	[112bis-e] Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CSI calculation and measurement, 
· [bookmark: _Hlk133268130]For the configured NTRP CSI-RS resources comprising the CMR, the restriction specified for Rel-17 NCJT CSI is fully reused, i.e. the configured NTRP CSI-RS resources are located either in the same slot or two consecutive slots
· On PDSCH EPRE assumption for CQI calculation, down-select between the two alternatives: 
· Alt1. The UE can assume that the PDSCH EPRE for a given CSI-RS port follows the configured powerControlOffset value associated with its respective CSI-RS resource
· Alt2. The UE can assume that the PDSCH EPRE for a given CSI-RS port follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources
· [bookmark: _Hlk133270389]Alt3. The UE can assume that the PDSCH EPRE for a given CSI-RS port follows a commonly configured powerControlOffset value defined as averagePDSCH-to-averageCSIRS EPRE ratio, where averagePDSCH and averageCSIRS are average power across for all the N selected CSI-RS resources 
· Alt4. The UE can assume that the PDSCH EPRE divided by N for a given CSI-RS port follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources
· Alt 5: The UE can assume that the PDSCH EPRE for a given CSI-RS port follows the powerControlOffset value for one of the configured NTRP CSI-RS resources
· Note: In legacy specification, different CSI-RS resources can be configured with different powerControlOffset values 
· Decide, in RAN1#113, whether an ordering of CSI-RS port indices (e.g. according to the CSI-RS resource ID in TS38.331) for CSI calculation needs to be specified or not
[bookmark: _Hlk133241962]Note: The total number of CSI-RS ports summed across N selected (out of the configured NTRP) CSI-RS resources will be used in CSI calculation
Offline proposal 1.B.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 for a given CSI-RS port 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 signal 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 


Five alternatives have been agreed in RAN1#112-bis-e on the PDSCH EPRE assumption for CQI calculation. Alt 1 and Alt 2. 
With Alt 1, UE can assume that for a given CSI-RS port, the PDSCH EPRE follows the configured powercontroloffset () value associated with its respective CSI-RS resource. With Alt 2, UE can assume that for a given CSI-RS port, the PDSCH EPRE follows a commonly configured value associated with all  selected resources. Alt 2 is a special case of Alt 1, as the  values for all  selected CSI-RS resources are identical. With Alt 3, the UE can assume that for a given CSI-RS port, the PDSCH EPRE follows commonly configured value, whereas the  value is defined as the ratio of average PDSCH EPRE to average CSI-RS EPRE across all  selected CSI-RS resources. Alt 4 is like Alt 2 as the  values are scaled with a factor . With Alt 5, the UE can assume that for a given CSI-RS port, the PDSCH EPRE follows the  value associated with any one of the configured CSI-RS resources. 
In our view, UE considers the  values of each CSI-RS resource when calculating the precoder and moreover as the precoder is calculated jointly across all CSI-RS resources, we think Alt 1 results in an optimal performance. Also considering the real-world scenarios, the transmit power may be different across TRPs which could imply that the  values are different for each TRP. Therefore, we support Alt 1. Since the  values are considered by the UE while calculating the precoder, configuring common  values as in Alt 2 also works. Therefore, we support the offline proposal 1.B.1. 
Proposal: Support Alt 2 i.e., the UE can assume that the PDSCH EPRE for a given CSI-RS port follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources. 
Conclusions
Based on the above discussion, we have the following observations and proposals.
Proposal: Support ALT1, i.e., the configured powerControlOffset value is the same for all the  configured CSI-RS resources for CMR.
Proposal: Z’ can be defined as the number of OFDM symbols between the X-th CSI-RS resource and the first symbol of PUSCH carrying the CSI report.
· For X = 1, add  to the existing values of Z and Z’, 
· For X = K, add   to the existing values of Z, 
where S is the number of symbols in each slot. 
Proposal: Support Alt 2 i.e., the UE can assume that the PDSCH EPRE for a given CSI-RS port follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources. 
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