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Introduction
In RAN1 #113, the following agreements on CSI enhancement have been achieved.
	Agreement
On the Parameter Combination of Type-II codebook refinement for CJT mTRP, for Rel-17 FeType-II based, the only following linkages (marked ‘x’) are supported:
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Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, on PDSCH EPRE assumption for CQI calculation, the UE can assume that the PDSCH EPRE follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources
· Note: For CSI calculation, the combined precoder across N selected (out of the configured NTRP) CSI-RS resources is normalized for each layer and the transmitted PDSCH across N selected (out of the configured NTRP) CSI-RS resources will be used in CSI calculation (up to the editor)
· Note: This doesn’t restrict how NW configures powerControlOffset for each CSI-RS resource in general. It pertains to UE assumption on CQI calculation for the CSI-RS resources used in the same CSI reporting setting for Rel-18 Type-II 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’

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the counting of active resources, reuse legacy definition and resource counting mechanism for active resources

Agreement
On the Type-II codebook refinement for CJT mTRP, for mode-1, the selected value of each of the (N – 1) layer-common FD basis selection offset , assuming its full range of values, is indicated as follows:
· Basic feature: a -bit indicator
· Optional feature: a -bit indicator
Agreement
On the Type-II codebook refinement for CJT mTRP, for mode-1, the (N – 1) layer-common FD basis selection offset values  are located in G1 of UCI part 2

Agreement
On the Type-II codebook refinement for CJT mTRP, revert the following working assumption: 
· 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

Agreement
For the Type-II codebook refinement for high/medium velocities based on Rel-17 FeType-II port selection codebook, the legacy Parameter Combinations are fully reused.

Conclusion
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding CSI calculation and measurement, there is no consensus in supporting the following additional assumption on PDSCH EPRE assumption for CQI calculation:
· Alt 2: The assumed PDSCH EPRE of all the K CSI-RS resources follows the configured powerControlOffset value of one fixed CSI-RS resource, e.g. the first one

Agreement
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

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
For the Rel-18 Type-II codebook refinement for high/medium velocities, 
· for AP CSI -RS, reuse legacy definition and counting mechanism for active resources
· for P/SP CSI-RS, one resource is counted as occupying KP ≥1 active resource(s)
· TBD: the value of KP , e.g. N4, fixed value, or according to UE capability

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, further down-select (by RAN1#113) from the following candidates:
· Alt1: N=2Q-1 where Q=5, s=1/3  
· Alt3: N=2Q where Q=4, s=½
FFS: Whether further overhead reduction is needed for Y>1

Conclusion 
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, there is no consensus on supporting a configurable center threshold

Conclusion
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, there is no consensus on supporting different schemes for different use cases. Therefore, only one scheme is supported

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of phase value, further down-select only one (by RAN1#113) from the following candidates (where  denotes delay):
· Alt3. A given correlation phase value  is quantized to  based on the 4-bit (16-PSK) uniform quantization (full reuse of Rel-16 eType-II W2 phase quantization)
· Alt5. A given correlation phase value  is quantized to  based on the following size-16 alphabet: 
FFS: Whether further overhead reduction is needed for Y>1

Conclusion
For the Rel-18 TRS-based TDCP reporting, regarding the value of parameter Y, there is no consensus in supporting Y=7

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the value of parameter D, the value of D is explicitly configured by the NW via RRC signalling
· Note: this implies that dynamic change of delay for aperiodic TRS resource set is not supported

Agreement
For the Rel-18 TRS-based TDCP reporting, the normalized amplitude for the 1st delay is placed in UCI part 1. 
· Note: This doesn’t imply that two-part UCI is utilized for TDCP reporting (which is aperiodic)

Agreement
For the Rel-18 TRS-based TDCP reporting,
· When Y>1 is supported and the value of Y is configured to be >1, the (Y–1) normalized amplitudes for the 2nd, …, and Yth delays are placed in UCI part 1 in the same location as the normalized amplitude for the first delay
· When phase reporting is supported and switched ON, the Y phases are placed in UCI part 1

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CSI calculation, the UE assumption on the transmitted PDSCH symbols across antenna ports extends the legacy CSI-RS port ordering as follows: (CSI-RS resource index 0, port index 0), (CSI-RS resource index 0, port index 1), …, (CSI-RS resource index 0, port index P-1), …, (CSI-RS resource index N-1, port index 0), (CSI-RS resource index N-1, port index 1), …, (CSI-RS resource index N-1, port index P-1)

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, the value of KP for P/SP-CSI-RS active resource counting is determined based on UE capability, where the candidate values are {1, 2, 4}.

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the alphabet for the quantization of wideband normalized amplitude value, support only (Alt3) N=2Q where Q=4, s=½
· Note: This does not preclude an “invalid” autocorrelation value report

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the alphabet for the quantization of phase value, (Alt3) a given correlation phase value  is quantized to  based on the 4-bit (16-PSK) uniform quantization (full reuse of Rel-16 eType-II W2 phase quantization)

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the value of parameter D, 
· Dbasic = 1 slot
· Confirm the working assumption on the support for D=6 
· Confirm the working assumption on the support for D=10 (only for >=30kHz SCS)

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.

Conclusion
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding CSI calculation and measurement, there is no consensus on the following: a same powerControlOffsetSS value is also assumed for all the K configured CSI-RS resources comprising the CMR

Conclusion
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation with KTRS configured resource sets, there is no consensus on the following: the UE can assume commonly configured powerControlOffsetSS value for all the KTRS configured resource sets

Conclusion
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, there is no consensus on supporting the following: joint use of P and AP-TRS resource sets for TDCP measurement and calculation is supported at least for Y=1 as a UE-optional feature

Conclusion
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, there is no consensus on the following: the UE shall assume the same antenna port for the CSI-RS resources in all the resource sets

Conclusion
No consensus to support the following in Rel-18:
On the Type-II codebook refinement for CJT mTRP, for mode-1 and for only Rel-17 FeType-II based, the following additional restriction on the values (range of values) of  is RRC-configurable: 
· Basic feature:  for ,
· Optional feature: for , 
where  and  is determined/reported by UE with an indicator of  bits.
Note: if the restriction above is not configured, the range of  has the full range, i.e.,  for basic feature and for optional feature.

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’

Agreement
For the Rel-18 TRS-based TDCP reporting, when Y delay(s) are configured
· OCPU=(Y+1).X where X≥1 is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X can depend on the value of D, and whether phase reporting is switched ON
· Reuse legacy Z2/Z2’ values
· To count active resources used for TDCP reporting, reuse the legacy number counting mechanism for CSI-RS resources 
· UE reports the maximum number of active resources for TDCP in UE capability reporting.

Conclusion
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, there is no consensus on the need for further overhead reduction for Y>1

Conclusion
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of phase value, there is no consensus on the need for further overhead reduction for Y>1

Conclusion
On the Type-II codebook refinement for CJT mTRP, there is no consensus in introducing other RRC-configured TRP selection restriction including configuring the value of N




In this contribution, we provide some discussion on CSI enhancement. 
CSI for CJT
CMR configuration
In RAN1 #110, the following on CMR configuration was agreed, where the gNB can configure multiple CSI-RS resources as CMR and the CSI-RS resources should have the same number of CSI-RS ports.
	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP with NTRP>1 TRP/TRP-groups, the following is supported:
· The CMR comprises K>1 NZP CSI-RS resources, where one resource corresponds to one TRP/TRP-group (i.e. K=NTRP)
· Each of the CSI-RS resources has a same number of CSI-RS ports
· Note: The terms TRP and TRP-group are used for discussion purposes only (no spec impact is implied).




With regard to the CSI measurement, the allocated RBs for the CSI-RS resources should also be the same. Otherwise, the measurement bandwidth should be clarified, e.g., whether the UE should measurement CSI based on the union or the overlapped bandwidth for the CMRs. Therefore, a simple solution is to define that the allocated RBs for the CMRs should be the same.
Proposal 1: With regard to CSI measurement, the CSI-RS resources configured as CMR for CJT should be transmitted from the same RBs.

In addition, in RAN1 #113, the following on TCI state indication for PDSCH for CJT when two TCI states are indicated is agreed. Further, the gNB can also indicate a common TCI state for the PDSCH for CJT.
	Agreement
On unified TCI framework extension for S-DCI based MTRP, the following two alternatives are supported for PDSCH-CJT applying both indicated joint TCI states (if the UE supports two indicated joint/DL states for PDSCH-CJT):
· Alt1: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA
· Alt2: PDSCH DMRS port(s) is QCLed with the DL RSs of both indicated joint TCI states with respect to QCL-TypeA except for QCL parameters {Doppler shift, Doppler spread} of the second indicated joint TCI state
Introduce a UE capability on which alternative(s) is supported, and either one of above alternatives can be configured by RRC according to the UE capability
Note: In Rel-18, RAN1 has no consensus to support Alt3
· Alt3: PDSCH DMRS port(s) is QCLed with the DL RS of the first indicated joint TCI state with respect to QCL-TypeA and QCLed with the DL RS of the second indicated joint TCI state with respect to QCL-TypeB




For CMR for CJT, the TCI configuration should follow the same approach as the PDSCH to avoid CSI mismatch, thus, the gNB can choose one of the following approaches for the TCI indication for the CMRs for CJT:
· Option 1: The gNB indicates a common TCI state for the CMRs for CJT
· Option 2: The gNB indicates two different TCI states for the CMRs for CJT
· Option 2a: The CMRs are QCLed with the two DL RSs in the TCI states with respect to QCL-TypeA
· Option 2b: The CMRs are QCLed with the two DL RSs in the TCI states with respect to QCL-TypeA expect for {Doppler shift, Doppler spread} of the second indicated TCI state
Proposal 2: To avoid CSI mismatch, the TCI indication for CMRs for CJT should be based on the same approach as TCI indication for PDSCH for CJT, where the gNB can indicate the TCI states for the CMRs for CJT based on one of the following options:
· Option 1: The gNB indicates a common TCI state for the CMRs for CJT
· Option 2: The gNB indicates two different TCI states for the CMRs for CJT
· Option 2a: The CMRs are QCLed with the two DL RSs in the TCI states with respect to QCL-TypeA
· Option 2b: The CMRs are QCLed with the two DL RSs in the TCI states with respect to QCL-TypeA expect for {Doppler shift, Doppler spread} of the second indicated TCI state


TDCP report
TDCP measurement behavior
Usually, a UE should have more than one Rx ports. Then the UE can measure the TDCP from the more the one Rx ports. However, it is unnecessary for the UE to report the TDCP for each Rx ports, since such Rx ports should share similar time domain channel correlation property. Therefore, similar to other metric, e.g., L1-RSRP/L1-SINR, the reported TDCP should be measured based on the average TDCP across the Rx ports.
Proposal 3: The reported TDCP should be the average TDCP measured across the Rx ports.

Processing delay for TDCP report
The minimal processing delay for TDCP report has not been defined. Since the TDCP measurement is in wideband manner, similar delay as the wideband CSI report can be reused. Thus, the minimum processing delay Z1 and Z1’ can be reused. 
Proposal 4: Reuse the (Z1, Z1’) as the CSI computation time for TDCP report. 

Conclusion
In this contribution, we provided discussion on CSI enhancement. Based on the discussion, the following proposals have been achieved.
CSI for CJT
Proposal 1: With regard to CSI measurement, the CSI-RS resources configured as CMR for CJT should be transmitted from the same RBs.
Proposal 2: To avoid CSI mismatch, the TCI indication for CMRs for CJT should be based on the same approach as TCI indication for PDSCH for CJT, where the gNB can indicate the TCI states for the CMRs for CJT based on one of the following options:
· Option 1: The gNB indicates a common TCI state for the CMRs for CJT
· Option 2: The gNB indicates two different TCI states for the CMRs for CJT
· Option 2a: The CMRs are QCLed with the two DL RSs in the TCI states with respect to QCL-TypeA
· Option 2b: The CMRs are QCLed with the two DL RSs in the TCI states with respect to QCL-TypeA expect for {Doppler shift, Doppler spread} of the second indicated TCI state
TDCP report
Proposal 3: The reported TDCP should be the average TDCP measured across the Rx ports.
Proposal 4: Reuse the (Z1, Z1’) as the CSI computation time for TDCP report. 
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