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Background
In RAN#94e, a new work item “MIMO Evolution for Downlink and Uplink” was approved, and the following objectives were agreed for unified TCI framework extension [1].
	1. [bookmark: _Hlk83924038]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:
· Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off
· 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
· Note: the maximum number of CSI-RS ports per resource remains the same as in Rel-17, i.e. 32


Discussions
2.1	CSI enhancement for high/medium UE velocities
2.1.1 Type-II CSI refinement
For Type-II CSI refinement for high/medium UE velocities, the following agreement was made [2]:
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, when N4>1, down-select from the following alternatives (by RAN1#111) for the orthogonal DFT DD basis:
· Alt1. No rotation factor
· Alt2. A rotation factor is selected for each SD basis vector
· FFS: Supported values of rotation factor
Note: At least two companies opine that Alt2 is not aligned either with the agreement in RAN1#110bis-e or WID objective #1

Agreement
For the Type-II codebook refinement for high/medium velocities, for N4>1, study the supported values for Q from (but not limited to) the following candidates, in conjunction with the supported values of N4 and DD units:
· Alt1. Q is determined as a function of N4, e.g., Q=2 for N4=2, and Q=ceil(N4/2) for N4>2
· Alt2. Q is selected from multiple candidate values, e.g., {2, 3, 4, …,} (or a subset thereof, e.g. {2, 3}), the maximum value is FFS
· Alt3. Only single value is supported, e.g. Q=2 only or Q=4 only

Agreement
On the CSI reporting and measurement for the Rel-18 Type-II codebook refinement for high/medium velocities, when UE-side prediction is assumed, study the supported value(s) for δ and WCSI from (but not limited to) the following candidates, in conjunction with the supported values of N4 and DD units:
· δ (slots): {0, 1, 2, 3, 4, 6, 8}, or a subset thereof with at least two values including 0, or a single fixed value (e.g. 0 or 1) 
· WCSI (slots): 1, N4, following periodicity of P/SP-CSI-RS or SP-CSI (e.g., 4, 5, 8, 10, 16, 20, 40),  (d=DD unit size in slots, N4 is unit-less)
FFS: Dependence on sub-carrier spacing should also be studied
 



In our view, the value Q (the number of selected DD basis) = 2 is OK and we think Q should be dependent on N4 according to the offline discussion. Regarding the value of d, non-zero value of d is needed for N4 = 1.
Proposal 1: At least Q = 2 is supported.
Proposal 2: Non-zero value of d is supported for N4 = 1.
2.1.2 Reporting of TRS-based time-correlation/Doppler information via TRS
At RAN1#110bis-e meeting, the following conclusion were made for UE reporting of TRS-based time-correlation/Doppler information via TRS.
	Conclusion
For the Rel-18 TRS-based TDCP reporting, the description in the 2nd and 3rd columns of Table 1 in R1-2210523 (“what to report” and “how to calculate”, respectively) will be used as a reference for further evaluation and down selection in RAN1#111, with the following edit (underlined and in red text):
· Scheme B column 2: “Amplitude  vs. delay value , e.g. Non-zero quantized version of amplitude  for a number of delay values t (quantized amplitude vs delay) ….”




In R1-2210523, the following methods have been listed and discussed.
	TDCP report

	A1. Doppler spread

	A2. Relative Doppler shift per resource

	A3 Single Doppler shift

	A4. Relative Doppler shift per CIR peak

	A5. Doppler spread estimated from peak Doppler frequency

	B. Time-domain correlation profile 



In our view, we think scheme B is simpler. Therefore,
Proposal 3: Scheme B, i.e. Time domain correlation profile, is supported

Conclusion
In this contribution, we have the following proposal:
Proposal 1: At least Q = 2 is supported.
Proposal 2: Non-zero value of d is supported for N4 = 1.
Proposal 3: Scheme B, i.e. Time domain correlation profile, is supported
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