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[bookmark: _Ref111130008]1	Introduction
In [1], the Rel-18 work item for NR MIMO evolution was agreed. The following two objectives of the work item concern CSI enhancements:  
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:
0. [bookmark: _Hlk101857356]Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
0. 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:
0. Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off
0. SRS enhancement to manage inter-TRP cross-SRS interference targeting TDD CJT via SRS capacity enhancement and/or interference randomization, with the constraints that 1) without consuming additional resources for SRS; 2) reuse existing SRS comb structure; 3) without new SRS root sequences
0. Note: the maximum number of CSI-RS ports per resource remains the same as in Rel-17, i.e. 32




In this contribution, we discuss some remaining issues on TRS based TDCP reporting, CSI enhancement for high/ medium UE velocities, and CSI enhancement for coherent JT.




[bookmark: _Ref178064866]2	TRS-based time-domain channel property reporting 
In the RAN4 LS R1-2308807, RAN4 mentions the following RAN4 agreements:

1. If receiver diversity is used, the method to combine TDCP measurement across RX branches shall be left to UE implementation. The reported TDCP amplitude is expected to be no lower than the minimum and no higher than the maximum measured values across the Rx branches if receiver diversity is used. 
1. RAN4 is discussing the feasibility of introducing accuracy requirements for TDCP amplitude measurement. Based on the conclusion of the feasibility study, if further update is needed on the definition, RAN4 shall inform RAN1 in future meetings. 

The second sentence of the first bullet defines the expected behaviour for TDCP amplitude reporting if receiver diversity is used.  We propose that this expected behaviour be captured as part of the TDCP measurement definition in TS 38.215.

###############  Start of TP1 for TS 38.215 V18.0.0 #################
[bookmark: _Toc146730319]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.

The reported TDCP amplitude is expected to be no lower than the minimum and no higher than the maximum measured values across the Rx branches if receiver diversity is used.


	Applicable for
	RRC_CONNECTED



################  End of TP1 for TS 38.215 V18.0.0 #################


[bookmark: _Toc146907158]Adopt TP1 for TS 38.215 V18.0.0.

[bookmark: _Ref189046994]4	Type II Codebook Refinement for CJT 
In this section, we discuss our views on some remaining issues related to Type II codebook refinement for CJT. 

4.1 Inconsistency notation on number of selected TRPs in 38.212 and 38.214 

In 38.212, “”  is used to indicate the number of selected NZP CSI-RS resources for type II CSI while “N” is used in 38.214 as shown below. 

--------------------------------------------------38.212 v18.0.0 section 6.3.2.1.2 --------------------------------------------
[bookmark: _Toc19798739][bookmark: _Toc26467210][bookmark: _Toc29326565][bookmark: _Toc29327715][bookmark: _Toc36045905][bookmark: _Toc36046165][bookmark: _Toc36046311][bookmark: _Toc45209228][bookmark: _Toc51852401][bookmark: _Toc129874479]6.3.2.1.2	CSI
If cqi-BitsPerSubband is configured, this Clause 6.3.2.1.2 applies by taking Subband CQI as Subband differential CQI and replacing the corresponding number of bits 2 by 4.
--- unrelated text omitted ---
The bitwidth for PMI of codebookType=typeII-CJT is provided in Tables 6.3.2.1.2-1B, where the values of , , , , , , ,  and  are given by Clause 5.2.2.2.8 in [6, TS 38.214].
Table 6.3.2.1.2-1B: PMI of codebookType= typeII-CJT
--- unrelated text omitted ---
The bitwidth for PMI of codebookType=typeII-CJT-PortSelection is provided in Tables 6.3.2.1.2-2C, where the values of ,,, , , ,  and  are given by Clause 5.2.2.2.9 in [6, TS 38.214].
Table 6.3.2.1.2-2C: PMI of codebookType= typeII-CJT-PortSelection
--- unrelated text omitted ---

--------------------------------38.214 v18.0.0 section 5.2.2.2.8 -------------------------------------------------------------	The UE may be configured with higher layer parameter restrictedCMR-Selection. If restrictedCMR-Selection is configured, the number of selected CSI-RS resources is . Otherwise, the UE is expected to select  CSI-RS resources, with , and the selection is reported with an -bit bitmap, , where the CSI-RS resources are mapped from bit  to bit  by their ordering in the resource set and the first of the  selected CSI-RS resources corresponds to the nonzero bit with lowest index.
--------------------------------38.214 v18.0.0 section 5.2.2.2.9 -------------------------------------------------------------
-	The UE may be configured with higher layer parameter restrictedCMR-Selection. If restrictedCMR-Selection is configured, the number of selected CSI-RS resources is . Otherwise, the UE is expected to select  CSI-RS resources, with , and the selection is reported with an -bit bitmap, , where the CSI-RS resources are mapped from bit  to bit  by their ordering in the resource set and the first of the  selected CSI-RS resources corresponds to the nonzero bit with lowest index.

Note that N is also used in Rel-17 further enhanced type II port selection codebook to indicate the window size for selecting the second frequency domain basis vector, where N can be 2 or 4.  To avoid potential ambiguity, one possible option is to replace N by  in 38.214 for CJT.  In addition, the range of the selected TRP, , may also be aligned between 38.212 and 38.214, either from 0 to -1 or from 1 to .  We propose the following TP for TS 38.214 V18.0.0:

###############  Start of TP2 for TS 38.214 V18.0.0 #################
[bookmark: _Toc130409795][bookmark: _Toc146791797]5.2.2.2.8	Enhanced Type II codebook for CJT
--- unaffected text omitted ---
· The UE may be configured with higher layer parameter restrictedCMR-Selection. If restrictedCMR-Selection is configured, the number of selected CSI-RS resources is . Otherwise, the UE is expected to select  CSI-RS resources, with , and the selection is reported with an -bit bitmap, , where the CSI-RS resources are mapped from bit  to bit  by their ordering in the resource set and the first of the  selected CSI-RS resources corresponds to the nonzero bit with lowest index.

--- unaffected text omitted ---
[bookmark: _Toc130409797][bookmark: _Toc146791798]5.2.2.2.9	Further enhanced Type II port selection codebook for CJT
--- unaffected text omitted ---
· The UE may be configured with higher layer parameter restrictedCMR-Selection. If restrictedCMR-Selection is configured, the number of selected CSI-RS resources is . Otherwise, the UE is expected to select  CSI-RS resources, with , and the selection is reported with an -bit bitmap, , where the CSI-RS resources are mapped from bit  to bit  by their ordering in the resource set and the first of the  selected CSI-RS resources corresponds to the nonzero bit with lowest index.

################  End of TP2 for TS 38.214 V18.0.0 #################


[bookmark: _Toc146907141]The notation for the number of selected TRP in Rel-18 CJT is not aligned between 38.212, where  is used, and 38.214, where  is used.
[bookmark: _Toc146907159]Adopt TP2 for TS 38.214 V18.0.0.
 

4.2 Inconsistency notation on priority formula in 38.212 and 38.214
Priority function  is referred for type II CJT in 38.212, while  is used in 38.214 as shown below. They are not aligned.

----------------------------------------------------------38.212 section 6.3.2.1.2---------------------------------------------------------

Table 6.3.2.1.2-5E: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeII-CJT
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Table 6.3.2.1.2-1B, if reported;

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1B:, , , , and  highest priority bits of  highest priority bits of  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if present and if reported;

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-1B  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported;




Table 6.3.2.1.2-5G: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeII-CJT-PortSelection
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Table 6.3.2.1.2-2C, if reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-2C:  highest priority bits of
 highest priority bits of ,  and highest priority bits of, in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if present and if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Table 6.3.2.1.2-2C  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on the corresponding function  defined in clause 5.2.3 of TS38.214, if reported



----------------------------------------------38.214 section 5.2.3 CSI reporting using PUSCH--------------------------------------

-	For Enhanced Type II for CJT reports, for a given CSI report , each reported element of  and , indexed by ,  and , is associated with a priority value , with , for , ,  and ,  and where  and  are defined in Clause 5.2.2.2.8. The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where

-	For Further Enhanced Type II Port Selection for CJT reports, for a given CSI report , each reported element of  and , indexed by , ,  and , is associated with a priority value , for , ,  and ,  and where  is defined in Clause 5.2.2.2.8. The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where:

[bookmark: _Toc146907142]The notation for the priority formula for Rel-18 CJT is not aligned between 38.212, where  is used, and 38.214, where  is used.
[bookmark: _Toc146907160]Align the priority function for Rel-18 CJT between 38.212 and 38.214.



6	Conclusion
In the previous sections we made the following observations: 
Observation 1	The notation for the number of selected TRP in Rel-18 CJT is not aligned between 38.212, where  is used, and 38.214, where  is used.
Observation 2	The notation for the priority formula for Rel-18 CJT is not aligned between 38.212, where  is used, and 38.214, where  is used.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt TP1 for TS 38.215 V18.0.0.
Proposal 2	Adopt TP2 for TS 38.214 V18.0.0.
Proposal 3	Align the priority function for Rel-18 CJT between 38.212 and 38.214.
[bookmark: _In-sequence_SDU_delivery] 
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