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1 Introduction
CSI enhancement for Coherent-JT targeting FR1 and up to 4 TRPs, CSI enhancement for high/medium UE velocities and TDCP reporting has been well discussed for Rel-18 MIMO evolution. 
In this paper, we provided our views on some remaining issues on CSI enhancements for CJT, high/medium velocities and TDCP reporting.
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and the mappings from  to , , , , , , , , , and from  to , , , , , , , , , , ,  are as described above, including the ranges of the constituent indices of  and .



In current draft CR for TS, the normalization factor is calculated with all coefficients across TRPs, so the power for each TRP is lower compared to single-TRP transmission, which may not fully utilize multiple TRPs. And in case of multi-TRP hypothesis for NCJT, two PMIs are reported, and there is no additional normalization for the joint of two PMIs. So at least for multi-TRP based CJT, the normalization factor can be based on the coefficients for one TRP (e.g. the maximum sum value among TRPs). And there can be RRC signaling to configure the type of normalization factor for CJT.
Proposal 1: Normalization factor for CJT codebook can be based on a maximum value of coefficients summed for one CSI-RS resource instead of all CSI-RS resources.
An example for TP can be as:
	TS 38.214 v18.0.0
5.2.2.2.8	Enhanced Type II codebook for CJT
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TRS configuration for TDCP
	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)
Agreement 
For the Rel-18 TRS-based TDCP reporting, regarding the value of parameter Y, in addition to Y=1, support Y=2, 3, 4
Agreement
For the Rel-18 TRS-based TDCP reporting, the supported values of KTRS (number of configured TRS resource sets) are {1,2,3} 
· The candidate values {2,3} are UE optional
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If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'tdcp'
-	the value of  is configured by higher layer parameter Y, and  delay values, , are configured by higher layer parameter D, such that the UE is expected to report the amplitude of TDCP measurement, as defined in Clause 5.1 of [7, TS 38.215], for each of the configured delays. Values of  can be configured subject to UE capability. The configurable delay values are , , where the value  is restricted to subcarrier spacing configuration , the values other than  are applicable to subcarrier spacing configurations , and where the values  can be configured subject to UE capability, with .
-	For , if the higher layer parameter phase is configured, the UE is expected to report the amplitude and phase of TDCP measurement for each of the configured delays, if supported by UE capability.
TS 38.215 v18.0.0
5.1.45	Time domain channel property (TDCP)

	Definition
	Time domain channel property (TDCP) is defined as wideband normalized correlation between two CSI-RS transmission occasions, corresponding to CSI-RS resourece(s) from NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-info, that are separated by Dn symbols or slots, depending on the configuration, where Dn is the n-th delay configured value among [placeHolderForRrcParameter-D] configured delay values {D1, …, DY} and Y is number of configured delay values.

The wideband normalized correlation value in TDCP is quantized in amplitude and if configured by [placeHolderForRrcParameter-phaseQuanOn], in phase, as described in Clause 5.2.1.4.5 of [6, TS38.214].
For frequency range 1, the reference point for the TDCP shall be the antenna connector of the UE. For frequency range 2, TDCP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.






For TRS based TDCP reporting, 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 there should be actual TRS transmission on the two symbols separated by Dn symbols or slots for the TDCP reporting. And it was agreed that the number of correlations Y can be {1,2,3,4}, the delay values Dn can be {4 symbols, 1,2,3,4,5,6,10 slots} and the number of TRS sets K can be {1,2,3}. There will be some cases that for the configured Y correlations  with Dn values or there may be cases with mismatched between the Y and Dn values with TRS sets configuration, there is no TRS transmission on the two symbols separated by Dn symbols or slots. 
For example, in case of Y = 4, and Dn = {1, 3, 5, 10} slots with TRS periodicity > 10 slots, only with K=3 TRS sets, it’s impossible to satisfy two symbols separated with {1, 3, 5, 10} slots, as the 4 Dn values need 4 TRS sets, 2nd, 3rd, 4th TRS sets with offset of {3, 5, 10} slots to the 1st TRS set. And for another example, in case of K=1, the available values for Y can only be 1 or 2, and the available values of Dn can only be 4 symbols, 1 slot and 10 slots (if TRS periodicity is 10 slot). For other values of Y and Dn, it’s also impossible to satisfy there are TRS on two symbols separated by Dn for one configured delay, as shown in Figure. 1


Figure 1. Configured offset between TRS not equal to configured value of Dn 
In this case, we think it should be clarified whether the UE not expected to be configured with such configurations or the UE still report TDCP measurement. And in our understanding, it’s preferred that UE is not expected to be configured with the configurations which can not find two TRS separated by Dn symbols or slots for one configured delay value.
Proposal 2: Clarifying that UE is not expected to be configured with Y, Dn and K TRS sets, which leading to no available two TRS separated by Dn symbols or slots.
And we propose TP as:
		Reason for change:
	1. There is no description on UE behaviour if configured TRS sets for TDCP reporting leading to no available CSI-RS resources separated by Dn symbols or slots in TS 38.214.
2. A typo “resourece(s)” in TS 38.215

	
	

	Summary of change:
	1. Add the description that UE is expected to be configured with TRS sets with corresponding CSI-RS resources separated by Dn symbols or slots for TDCP reporting.
2. Correct the typo, “resourece(s)” to “resource(s)”

	
	

	Consequences if not approved:
	It is ambiguous for UE behaviour whether to report TDCP reproting or not if configured TRS sets for TDCP reporting leading to no available CSI-RS resources separated by Dn symbols or slots.
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5.2.1.4.5	TDCP Reporting

If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'tdcp'
-	the value of  is configured by higher layer parameter Y, and  delay values, , are configured by higher layer parameter D, such that the UE is expected to be configured with  CSI-RS Resource Sets with corresponding CSI-RS resource(s) separated by Dn symbols or slots to report the amplitude of TDCP measurement, as defined in Clause 5.1 of [7, TS 38.215], for each of the configured delays. Values of  can be configured subject to UE capability. The configurable delay values are , , where the value  is restricted to subcarrier spacing configuration , the values other than  are applicable to subcarrier spacing configurations , and where the values  can be configured subject to UE capability, with .
-	For , if the higher layer parameter phase is configured, the UE is expected to report the amplitude and phase of TDCP measurement for each of the configured delays, if supported by UE capability.

	TS 38.215 v18.0.0
5.1.45	Time domain channel property (TDCP)

	Definition
	Time domain channel property (TDCP) is defined as wideband normalized correlation between two CSI-RS transmission occasions, corresponding to CSI-RS resource(s) from NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-info, that are separated by Dn symbols or slots, depending on the configuration, where Dn is the n-th delay configured value among [placeHolderForRrcParameter-D] configured delay values {D1, …, DY} and Y is number of configured delay values.

The wideband normalized correlation value in TDCP is quantized in amplitude and if configured by [placeHolderForRrcParameter-phaseQuanOn], in phase, as described in Clause 5.2.1.4.5 of [6, TS38.214].
For frequency range 1, the reference point for the TDCP shall be the antenna connector of the UE. For frequency range 2, TDCP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.






3 Conclusion
In this contribution, we provided our views on remaining issues on CSI enhancement for CJT and TDCP reporting, and we propose:
Proposal 1: Normalization factor for CJT codebook can be based on a maximum value of coefficients summed for one CSI-RS resource instead of all CSI-RS resources.
An example for TP can be as:
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5.2.2.2.8	Enhanced Type II codebook for CJT
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Proposal 2: Clarifying that UE is not expected to be configured with Y, Dn and K TRS sets, which leading to no available two TRS separated by Dn symbols or slots.
And we propose TP as:
		Reason for change:
	1. There is no description on UE behaviour if configured TRS sets for TDCP reporting leading to no available CSI-RS resources separated by Dn symbols or slots in TS 38.214.
2. A typo “resourece(s)” in TS 38.215

	
	

	Summary of change:
	1. Add the description that UE is expected to be configured with TRS sets with corresponding CSI-RS resources separated by Dn symbols or slots for TDCP reporting.
2. Correct the typo, “resourece(s)” to “resource(s)”

	
	

	Consequences if not approved:
	It is ambiguous for UE behaviour whether to report TDCP reproting or not if configured TRS sets for TDCP reporting leading to no available CSI-RS resources separated by Dn symbols or slots.
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5.2.1.4.5	TDCP Reporting

If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'tdcp'
-	the value of  is configured by higher layer parameter Y, and  delay values, , are configured by higher layer parameter D, such that the UE is expected to be configured with  CSI-RS Resource Sets with corresponding CSI-RS resource(s) separated by Dn symbols or slots to report the amplitude of TDCP measurement, as defined in Clause 5.1 of [7, TS 38.215], for each of the configured delays. Values of  can be configured subject to UE capability. The configurable delay values are , , where the value  is restricted to subcarrier spacing configuration , the values other than  are applicable to subcarrier spacing configurations , and where the values  can be configured subject to UE capability, with .
-	For , if the higher layer parameter phase is configured, the UE is expected to report the amplitude and phase of TDCP measurement for each of the configured delays, if supported by UE capability.

	TS 38.215 v18.0.0
5.1.45	Time domain channel property (TDCP)

	Definition
	Time domain channel property (TDCP) is defined as wideband normalized correlation between two CSI-RS transmission occasions, corresponding to CSI-RS resource(s) from NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-info, that are separated by Dn symbols or slots, depending on the configuration, where Dn is the n-th delay configured value among [placeHolderForRrcParameter-D] configured delay values {D1, …, DY} and Y is number of configured delay values.

The wideband normalized correlation value in TDCP is quantized in amplitude and if configured by [placeHolderForRrcParameter-phaseQuanOn], in phase, as described in Clause 5.2.1.4.5 of [6, TS38.214].
For frequency range 1, the reference point for the TDCP shall be the antenna connector of the UE. For frequency range 2, TDCP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
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Dn, what is the UE behaviour?


