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1. Introduction 
[bookmark: _Hlk101465064]In RAN#94e, the Rel-18 WID for NR MIMO evolution for downlink and uplink was approved [1], in which two potential enhancements are for CSI enhancement for high/medium UE velocities and coherent JT (CJT) as shown below:
	1. Study, and if justified, specify CSI reporting enhancement for high/medium UE velocities by exploiting time-domain correlation/Doppler-domain information to assist DL precoding, targeting FR1, as follows:
· Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
· UE reporting of time-domain channel properties measured via CSI-RS for tracking
4. Study, and if justified, specify enhancements of CSI acquisition for Coherent-JT targeting FR1 and up to 4 TRPs, assuming ideal backhaul and synchronization as well as the same number of antenna ports across TRPs, as follows:
· [bookmark: _Hlk102055940]Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off
· Note: the maximum number of CSI-RS ports per resource remains the same as in Rel-17, i.e. 32


In this contribution, we will share our views for the CSI enhancements for high/medium UE velocities and coherent JT scheme respectively.
2. Type-II codebook refinement for CJT
2.1 EPRE assumption for CSI calculation 
[bookmark: _Hlk134789271]In RAN1#112bis-e meeting [2], we have the following agreement on PDSCH EPRE assumption for CQI calculation:
	Agreement
[bookmark: _Hlk134783354]For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CSI calculation and measurement, 
· 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
· [bookmark: _Hlk134783367]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
· 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
Note: The total number of CSI-RS ports summed across N selected (out of the configured NTRP) CSI-RS resources will be used in the TS38.214 equation for CSI calculation



On PDSCH EPRE assumption for CQI calculation, we have the 5 alternatives in the above agreement.
For Alt 1 and Alt 2, UE could just assume the channel of PDSCH , wherein the  is the measured channel from CSI-RS resource #n, and the  is the power offset between PDSCH and CSI-RS based on  the configured powerControlOffset. After getting the , UE just perform PMI calculation, and determine the CQI based on the calculated PMI. The PMI and CQI calculation have already considered the effect of power offset between PDSCH and CSI-RS.
For Alt 3, with one configured average PcOffset while the number of selected TRPs will be variable based on UE’s interest, it will cause unnecessary CQI calculation impairment.
For Alt 4, the exact power offset for each CSI-RS resource is the common PcOffset divided by N, so UE have to consider different PcOffset for CQI/PMI calculation depending on the number of selected TRPs N. UE need to consider different calculation hypotheses, which will bring much UE computation complexity and potential biased TRP/CQI/PMI selection/calculation results.
For Alt 5, we are not clear whether the meaning is the same as Alt 2 that PDSCH EPRE just follow one common PcOffset. If it is the case, Alt 2 has clearer description for this scheme.
[bookmark: _Hlk134783401]Between Alt 1 and Alt 2, we are not clear with the additional benefits from different PcOffset supported by Alt1, since dynamic TRP selection and W2 coefficients amplitude selection have already been agreed. Besides, same PcOffset configuration might simplify gNB and UE implementation, so we prefer Alt 2.
[bookmark: _Hlk134789233]Proposal 1: For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding PDSCH EPRE assumption for CQI calculation, support Alt 2:
· 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

3. [bookmark: _Hlk111134215]Type-II codebook refinement for high/medium UE velocities
3.1 EPRE assumption for CSI calculation 
In RAN1#112bis-e meeting [2], we have the following agreement on PDSCH EPRE assumption for CQI calculation:
	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
· [bookmark: _Hlk134789518]On PDSCH EPRE assumption for CQI calculation, a same powerControlOffset value is assumed for all the K configured CSI-RS resources comprising the CMR 
· [bookmark: _Hlk134794319]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



On PDSCH EPRE assumption for CQI calculation, we have the 2 alternatives in the above agreement.
Since we have agreed that a same powerControlOffset is assumed for all the K configured CSI-RS resources comprising the CMR, we think there is not essentially difference between the two alternatives. We support either Alt 1 or Alt 2.
Between Alt 1 and Alt 2, we sightly prefer Alt 2. For Alt 2, if only one configured powerControlOffset value of one fixed CSI-RS resource is used for the CQI calculation, then the other powerControlOffset values of other fixed CSI-RS resources can be used for other CSI reports, e.g., some CSI report not for high/medium velocities. 
Proposal 2: For the Rel-18 Type-II codebook refinement for high/medium velocities, on PDSCH EPRE assumption for CQI calculation, our first preference is Alt 2, and our second preference is Alt 1:
· 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

3.2 UCI omission 
In RAN1#112bis-e meeting [2], we have the following agreement on UCI omission for high/medium UE velocities:
	Agreement
On the Type-II codebook refinement for high/medium velocities, regarding UCI omission, support reusing the legacy UCI omission mechanism with (Alt3) the following priority function: Prio(,l,m,q)=2L.RI.Mv.q + 2L.RI.P(m)+ RI.l +  where P(m) = m
· Note: This implies that DD basis is designated the least priority
· FFS: Details on the location of the new UCI parameters in G0/1/2

Agreement
On the Type-II codebook refinement for high/medium velocities, regarding UCI omission
· When X=2 is configured, the 2nd TD CQI location reuses the legacy rule for the 2nd codeword CQI when RI>4, i.e. wideband CQI in G0, even-indexed sub-band CQIs in G1, odd-indexed sub-band CQIs in G2
· FFS: When the configured value of N4 is >1, whether the DD basis selection indicator is placed in G0 or G1



We have agreed that the DD basis will be designated with the least priority in the priority function, so we think it should be natural to put the DD basis selection indicator in G1, instead of G0, which has the highest priority. Besides, in Rel-16 Type-II codebook, FD basis selection indicator is reported in G1, and the FD basis selection should have higher or equal priority than DD basis selection, since the frequency domain selectivity effect play much more important role in PMI calculation. 
Proposal 3: When the configured value of N4 is >1, the DD basis selection indicator should be placed in G1.
 
4. Conclusion

Proposal 1: For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding PDSCH EPRE assumption for CQI calculation, support Alt 2:
· 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
Proposal 2: For the Rel-18 Type-II codebook refinement for high/medium velocities, on PDSCH EPRE assumption for CQI calculation, our first preference is Alt 2, and our second preference is Alt 1:
· 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
Proposal 3: When the configured value of N4 is >1, the DD basis selection indicator should be placed in G1.
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