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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 were agreed for Rel-18 MIMO evolution. And in RAN1#110bis-e meeting, agreements for CSI enhancements were achieved as: 
Agreement
On the Type-II codebook refinement for CJT mTRP, regarding W2 quantization group, for each layer:
· Support the following: (Alt1) One group comprises one polarization across all N CSI-RS resources (Cgroup,phase=1, Cgroup,amp=2)
· FFS: Amplitude quantization table enhancement
· For the amplitude group other than the group associated with the SCI, the reference amplitude is reported
· Working assumption: Alt3 is supported in addition to Alt1 (to be confirmed in RAN1#111)
· (Alt3). One group comprises one polarization for one CSI-RS resource with a common phase reference across N CSI-RS resources (Cgroup,phase=1, Cgroup,amp=2N)
· For each of the (2N–1) amplitude groups (other than the group associated with the SCI), the reference amplitude is reported
· If the support Alt3 in addition to Alt1 is confirmed, only one of the two schemes will be a basic feature for UEs supporting Rel-18 Type-II CJT codebook
Agreement
On the SD basis selection for Type-II codebook refinement for CJT mTRP, on the L parameter, down select from the following alternatives (by RAN1#111):
· Alt1. Each of the {Ln, n=1, ..., N} is gNB-configured via higher-layer (RRC) signaling 
· FFS: The candidate values for Ln, e.g. follow the legacy specification 
· Alt2.  where Ltot is gNB-configured via higher-layer (RRC) signaling and the relative value(s) of {Ln, n=1, ..., N} are reported by the UE 
· TBD: Whether for a given configured value of Ltot, the possible combinations of {Ln, n=1, ..., N} are fixed/pre-determined or gNB-configured via higher-layer (RRC) signaling
· TBD: Whether the value(s) of {Ln, n=1, ..., N} are reported implicitly or explicitly, and whether some value(s) don’t need to be reported 
· FFS: The candidate values for Ln
· Alt3. An L parameter is gNB-configured via higher-layer (RRC) signaling and {Ln, n=1, ..., N} are determined from the value of L 
· TBD: How to determine {Ln, n=1, ..., N} from L, e.g. L1=L and other Ln = L/2
· FFS: The candidate values for L
· Alt4. Lmax is gNB-configured via higher-layer (RRC) signaling and the relative value(s) of {Ln, n=1, ..., N} are reported by the UE 
· The relative value(s) of {Ln, n=1, ..., N} are reported by the UE, such that 
· TBD: Whether the value(s) of {Ln, n=1, ..., N} are reported implicitly or explicitly, and whether some value(s) don’t need to be reported
· FFS: The candidate values for Ln
Agreement
On the Type-II codebook refinement for CJT mTRP, regarding the codebook parameters, for a given CSI-RS resource, the supported value(s) of the following parameters follow the legacy (Rel-16 regular eType-II and Rel-17 PS FeType-II) specification: 
· N1, N2, N3, O1, O2 
· M (only for design based on Rel-17 PS FeType-II)
For the following parameters, decide in RAN1#111 whether the supported value(s) follow the legacy (Rel-16 regular eType-II and Rel-17 PS FeType-II) specification or further refinement is needed: 
· R: including, e.g. supporting only R=1, or supporting larger R values
· Mv/pv (Rel-16 regular eType-II): including, e.g. supporting smaller pv values such as {1/8, 1/4, 1/2} for v=1,2 and/or removing larger legacy value(s)
· : including, e.g. supporting smaller values such as {1/16, 1/8, 3/8} 
Note: The outcome of Parameter Combination discussion will further restrict the supported combinations of parameter value(s)
FFS: For N>1, whether the maximum 2N1N2 (identical to the number of CSI-RS ports used for CMR) is limited to 32 just as in legacy specification
Agreement
For the Rel-18 TRS-based TDCP reporting, down select one of the following alternatives by RAN1#110bis-e:
· AltA. Based on Doppler profile
· E.g., Doppler spread derived from the 2nd moment of Doppler power spectrum, average Doppler shifts, Doppler shift per resource, maximum Doppler shift, relative Doppler shift, etc
· AltB. Based on quantized amplitude of time-domain correlation profile
· E.g. Correlation within one TRS resource, correlation across multiple TRS resources
· Note: The correlation over one or more lags of TRS resource may be considered.  The lags may be within one TRS burst or different TRS bursts
Note: Different alternatives may or may not apply to different use cases  
FFS: The need for a measure of confidence level in the TDCP report, and/or UE behaviour when the quality of TDCP measurement is not sufficiently high
FFS: TDCP parameter(s) signaled with respect to each alternative
Agreement
On the Type-II codebook refinement for CJT mTRP, the selection of N CSI-RS resources is performed by UE and reported as a part of CSI report where N{1,..., NTRP} 
· N is the number of cooperating CSI-RS resources, while NTRP is the maximum number of cooperating CSI-RS resources configured by gNB via higher-layer signaling
· The selection of N out of NTRP CSI-RS resources is reported via NTRP-bit bitmap in CSI part 1
· Note: The value of N is inferred from the selection
· A restricted configuration (gNB-configured via higher-layer signaling) where N=NTRP is supported
· NTRP-bit bitmap is not reported when the restriction is configured
· FFS: Whether other RRC-configured TRP selection restriction including configuring the value of N is supported
· This feature is UE optional 
Note: This agreement does not impact the decision on Ln being configured by gNB or selected by UE
Note: per WID and previous agreement, the candidate values for NTRP of are 1, 2, 3, and 4.
Note: only one transmission hypothesis is reported. UE is not mandated to calculate CSI for multiple transmission hypotheses.
In this paper, we provided our views on CSI enhancements for CJT, high/medium velocities and TDCP reporting.
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2.1 CSI enhancements for CJT
One issue to be confirmed is the working assumption on relative amplitude coefficient across TRPs, we think the relative amplitude coefficients can be beneficial to provide finer granularity for amplitude without much overhead increasing, and either one can be determined as basic feature. 
Proposal 1: Confirm the WA to support (2N–1) amplitude groups for CJT (i.e. Alt 3) .
And in the offline discussion, additional parameter values (e.g. smaller values for pv and ) were proposed for CJT based on multi-TRP, the key target is to reduce the CSI overhead. As we agreed that number of TRPs can be selected and reported by the UE, it’s possible that single-TRP hypothesis is selected (actually legacy codebook is applied), even the configuration is based on multi-TRP hypothesis, and in this case, the smaller values are not suitable at least for single-TRP hypothesis, which will lead to worse performance than legacy. So we think the configuration of parameter values should be further studied. 
Proposal 2: At least single-TRP hypothesis and multi-TRP hypothesis should be considered for configuration of the parameters (e.g. pv and ) . For example, the additional introduced smaller values are applied for multi-TRP hypothesis.
Furthermore, as more than one TRPs are involved for the enhanced codebook, CSI payload is increased, and consequently, the priority rules should be updated, at least after the codebook structure is fixed. For example, further considering the priority between codebook indicators among TRPs. 
Proposal 3: CSI payload partitioning and priorities should be further discussed.
2.2 CSI enhancements for high/medium velocities
Based on the enhanced CSI, multiple PMIs corresponding to different time instances can be obtained, while legacy CQI is calculated conditioned on one PMI corresponding to a single time instance, so we think more than one CQI conditioned on PMIs corresponding to different time instances should be studied.
Proposal 4: Support more than one CQI conditioned on different PMIs corresponding to different time instances.
2.3 CSI enhancements for TDCP
Considering the complexity, time-domain correlation profile is preferred for TDCP reporting, and the TRS resource overhead for TDCP measurement should be considered. For example, current TRS design is intended for fine time/frequency tracking, and TDCP reporting seems not require so tense resources.
Proposal 5: For TRS based TDCP, Alt B (time-domain correlation profile) is slightly preferred. And TRS resource overhead should be considered.
3 Conclusion
In this contribution, we provided our views on CSI enhancement for CJT and high/medium velocities, and we propose:
Proposal 1: Confirm the WA to support (2N–1) amplitude groups for CJT (i.e. Alt 3) .
Proposal 2: At least single-TRP hypothesis and multi-TRP hypothesis should be considered for configuration of the parameters (e.g. pv and ) . For example, the additional introduced smaller values are applied for multi-TRP hypothesis.
Proposal 3: CSI payload partitioning and priorities should be further discussed.
Proposal 4: Support more than one CQI conditioned on different PMIs corresponding to different time instances.
Proposal 5: For TRS based TDCP, Alt B (time-domain correlation profile) is slightly preferred. And TRS resource overhead should be considered.
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