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1 Introduction
[bookmark: _GoBack]CSI enhancement for Coherent-JT targeting FR1 and up to 4 TRPs, CSI enhancement for high/medium UE velocities and TDCP reporting were agreed for Rel-18 MIMO evolution. And good progress has been achieved for CSI enhancements. 
In this paper, we provided our views on CSI enhancements for CJT, high/medium velocities and TDCP reporting.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
2.1 CJT
	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation: OCPU = X.NTRP where 
· X≥1 when NTRP>1, is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X are common or can depend on the value of NTRP, NL, total sum of {Ln}, and/or other CJT features (e.g. dynamic TRP selection)
· The legacy specification on CPU pools is fully reused
· Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1  
Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’:
· For NTRP=1: reuse legacy Z/Z’ values
· For NTRP>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z/Z’ values
· Capability 2: Legacy Z/Z’ values + r  
· The value(s) of r>0 can depend on the configured NTRP value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’


One remaining issue for CJT is the parameter X to determine CPU occupation OCPU = X.NTRP, in case of number of TRPs increased, the complexity will be increased not only based on the value of NTRP, but also based on the value of sum of {Ln}, so we support the value of X at least depending on the value of NTRP and total sum of {Ln}. A piecewise linear function of NTRP and total sum of {Ln} can be applied to determine the value of X.
And due to the increased number of CSI-RS resources and CSI-RS ports for CJT CSI report, the number of CPUs and the additional value r for Z/Z’ should be increased for CSI computation. While as dynamic TRP selection is supported, the number and the index(es) of CSI-RS resources selected varies, which will lead to different requirements for CSI processing. So we think the CPU occupation and the value r for Z/Z’ should be different according to different cases of CSI-RS resource selection. For example, CPU occupation and the additional value r for Z/Z’ can be based on a function of number of selected CSI-RS resources. For example, at least when N=1, CPU occupation and the values of Z/Z’ should fall back to legacy values, i.e. r=0 and X=1 in this case. In this case, as long as the time interval for CSI report satisfies Z2/Z2’ (r=0 in case of N=1), even the time interval can not satisfy Z2/Z2’+r (in case of N>1), single-TRP CSI can still be reported. 
Proposal 1: Support the parameter X for CPU occupation OCPU = X.NTRP depending on the value of NTRP and total sum of {Ln}.
Proposal 2: Support the parameter X also depending on the dynamic TRP selection, e.g. X = 1 in case of N=1.
Proposal 3: Support the parameter r for Z/Z’ depending on the value of NTRP and the dynamic TRP selection, e.g. r=0 in case of N=1.
2.2 High/medium velocities
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z/Z’
· For N4=1: reuse legacy Z’ values
· For N4>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z’ values
· Capability 2: Legacy Z’ values + r  
· The value(s) of r>0 can depend on the configured N4 value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’
Agreement
Previous agreement is revised as follows
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding the CPU occupation: OCPU = Y.N4 [+4] when P/SP-CSI-RS is configured for CMR, or  OCPU = Y.K  when AP-CSI-RS is configured for CMR
· Y≥1 is defined based on UE capabilities and determined by the UE, and can be different between P/SP-CSI-RS and AP-CSI-RS. 
· FFS: Whether the supported value(s) of Y can depend on codebook parameter values
· The legacy specification on CPU pools is fully reused
· When N4=1, OCPU =4
· OCPU ≥ 4 when P/SP-CSI-RS is configured for CMR
Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding Z
· Based on the two UE capabilities agreed for Z’: 
· Capability 1: 
· For AP CSI-RS: Z=legacy Z+14.(K–1).m 
· For P/SP CSI-RS: Z= legacy Z+w where w>0 
· TBD: Value of w
· Capability 2: 
· For AP CSI-RS: Z= legacy Z+14.(K–1).m + r
· For P/SP CSI-RS: Z= legacy Z+w+r 
· Note: r corresponds to the agreed value for Z’ relaxation in previous agreement.
Note: Since this pertains Type-II, the relevant values are Z2/Z2’


The remaining issue for CSI for high/medium velocities is the parameter r for Z/Z’, due to the increased number of CSI-RS resources for high/medium velocities CSI report, the number of CPUs and the values of Z/Z’ should be increased for CSI computation. And the last symbol for counting Z’ should be the last symbol of the latest CSI-RS resource, which may be a number of slots after the DCI triggering the CSI report, leading to limited interval between the last CSI-RS resource to the PUSCH carrying the CSI. If the interval not satisfying the CSI computation delay requirement, we think it’s still possible to report CSI without DD bases (N4=1), which is better than nothing reported or updated.
Proposal 4: If Z’ not satisfied for CSI with DD compression, fall back to CSI report without DD compression (N4=1) can be supported.
2.3 TDCP
	Agreement
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, confirm the following working assumption as an agreement with the following change
· KTRS ≥1 TRS resource set(s) can be configured in the CSI reporting setting when ReportQuantity is ‘tdcp’ 
· Note: the TRS resource set(s) configured for TDCP report do not impact or impose any new requirements on the UE behavior when processing TRS used as QCL type A/D source for reception of PDxCH.
· No further spec enhancement on TRS is supported 
· [All the TRS resources in the configured resource set(s) share the same RE locations]
· FFS: Whether to add further restrictions on the TRS resource set(s) on, e.g. QCL relationship, power control, [RE location], slot offset between TRS resource set(s), relation with resource set used for legacy usage  
Agreement
For the Rel-18 TRS-based TDCP reporting, for a configured value of Y and a set of configured delay values {D1, …, DY}, for the n-th delay Dn (n=1, …, Y), the respective TDCP calculation is defined as wideband normalized correlation between two TRS symbols separated by Dn symbols
· Send a LS to RAN4 to solicit their inputs on whether additional description/definition is needed, e.g. averaging across RX ports. Final LS in R1-2306137.
Agreement
For the Rel-18 TRS-based TDCP reporting,
· Support the following D (delay) values: 4 symbols, 1 slot, 2 slots, 3 slots, 4 slots, 5 slots
· Working assumption: Support the following D (delay) values in a separate UE Feature Group: 6 slots, 10 slots
FFS: The value of Dbasic
FFS: Applicability of each D value candidate for different SCS values and/or other parameters (e.g. Y, quantization)


For TRS based TDCP reporting, one issue to be clarified is the slot offset configured for TRS, as it was agreed that the TDCP calculation is correlation between two TRS symbols separated by Dn symbols and Dn is the delay values configured by RRC, so we would like to clarify that for a given value of Dn, whether there should be actual TRS transmission on the two symbols separated by Dn symbols. If the answer is yes, the TRS configuration (at least for slot offset) should follow the configured values of Dn. And if the answer is no, UE needs extra processing (interpolation or extrapolation) if there is no TRS transmission, whether additional value for Z2/Z2’ needs to be determined.
Proposal 5: Clarifying that for a given delay value Dn, whether there should be actual TRS transmission on the two symbols separated by Dn symbols. For example, if the answer is yes, then the TRS configuration should follow the configured values of Dn.
Another issue is the applicability of each value of Dn, in our understanding, the time domain correlation within one or two slots is not that useful (especially for 4 symbols delay), it’s smaller than channel coherent time. The delay for time domain correlation calculation should be large enough, otherwise the value will very near to 1, which can not reflect time domain property well. We know there may be case that TRS set with only one slot can be configured, while in this case, if we would like to measure TDCP, another TRS set is needed. So at least for 4 symbols delay, we prefer to introduce restriction of the applicability, for example, 4 symbols delay is only applicable when Y>1.
Proposal 6: Regarding 4 symbols delay for TRS based TDCP reporting, support to restrict it’s only applicable for Y>1.
3 Conclusion
In this contribution, we provided our views on CSI enhancement for CJT and high/medium velocities, and we propose:
Proposal 1: Support the parameter X for CPU occupation OCPU = X.NTRP depending on the value of NTRP and total sum of {Ln}.
Proposal 2: Support the parameter X also depending on the dynamic TRP selection, e.g. X = 1 in case of N=1.
Proposal 3: Support the parameter r for Z/Z’ depending on the value of NTRP and the dynamic TRP selection, e.g. r=0 in case of N=1.
Proposal 4: If Z’ not satisfied for CSI with DD compression, fall back to CSI report without DD compression (N4=1) can be supported.
Proposal 5: Clarifying that for a given delay value Dn, whether there should be actual TRS transmission on the two symbols separated by Dn symbols. For example, if the answer is yes, then the TRS configuration should follow the configured values of Dn.
Proposal 6: Regarding 4 symbols delay for TRS based TDCP reporting, support to restrict it’s only applicable for Y>1.
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