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Introduction
In RAN1#112bis meeting, Rel-18 CSI enhancement was discussed with the following agreements:

Agreement
On the Parameter Combination of Type-II codebook refinement for CJT mTRP, only the following linkages are supported (marked ‘x’), for Rel-16 eType-II based
· For NTRP =1, 
· fully reuse seven out of the eight Parameter Combinations from Rel-16 eType-II as indicated in the table below
· FFS (by RAN1#112bis-e): whether to add one more Parameter Combination for L=4 based on the legacy Rel-16 eType-II FD combo {½, ½, ¼, ¼; ½} or the agreed FD combo {½, ½, ½, ½; ½}, or not to add from the indicated seven below
· For NTRP >1, only the following linkages are supported (marked ‘x’)
· Note: Configured linkage(s) are associated with the configured value of NTRP, regardless whether the dynamic TRP selection (the dynamic change of N given NTRP) is configured. Also, the configured linkage(s) are valid for any dynamically selected SD basis and/or any dynamically selected CSI-RS resource (TRP).
· FFS: UE feature/capability to support only a subset of linkages
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Conclusion
On the Parameter Combination of Type-II codebook refinement for CJT mTRP, no additional configuration signalling for indicating the linkage is needed. Per previous agreements (RAN1#111 and 112):
· “The single value of {pv,b} is gNB-configured via higher-layer (RRC) signalling”
· “The set of NL combinations of values for {L1, ..., LNTRP} is gNB-configured via higher-layer (RRC) signalling”
Such configuration shall be according to the supported/agreed linkages.

Conclusion
On the Type-II codebook refinement for CJT mTRP, for Rel-16-based refinement, for NTRP>1, in addition to the supported SD combinations/permutations, there is no consensus on supporting at least one additional combination where at least one of the Ln values (n=1, …, NTRP) is 6

Agreement
On the Parameter Combination of Type-II codebook refinement for CJT mTRP, for NTRP =1, in addition to the already agreed seven Parameter Combinations, support the following Parameter Combination (based on legacy Parameter Combination #6): L=4, {pv;b}={ ½, ½, ¼ , ¼; ½ }

Conclusion 
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the supported values of NL, there is no consensus in adding new value(s) (e.g. NL=3) to, or removing any value from the agreed NL ={1,2,4}

Conclusion
On the Type-II codebook refinement for CJT mTRP, regarding the codebook parameter R, there is no consensus on supporting R=4

Agreement
On the Parameter Combination of Type-II codebook refinement for CJT mTRP, for Rel-17 FeType-II based, 
· For =1, the Rel-17 legacy Parameter Combination is fully reused
· Regarding the combinations {M, beta}, it is proposed to reuse the legacy as below, with restriction on M=2.
	M
	
	Condition

	1
	½ 
	

	
	¾
	

	
	1
	

	2
	½ 
	FFS: N_trp<=3, NL=1

	
	¾ 
	FFS: N_trp<=3, NL =1


· Alpha_n combinations for  are derived from the Ln combinations for Rel-16 based refinement, where each entry in the combination is the nearest value of min{1, 2Ln/Pcsi-rs} to {1/2, ¾, 1}, .
· Note: no other dependency of combinations is introduced, such as dependency on Pcsi-rs.
· FFS: pruning on combinations

Conclusion
On the Parameter Combination of Type-II codebook refinement for CJT mTRP, for Rel-17 FeType-II based, there is no consensus on introducing restriction “NTRP≤3, NL =1” for M=2. 

Agreement
On the Parameter Combination of Type-II codebook refinement for CJT mTRP, for Rel-17 FeType-II based, only the following n combinations are supported (after pruning):  
	NTRP
	 combination

	2
	{1/2,1/2}

	
	{1/2,1}, {1,1/2}

	
	{3/4,3/4}

	
	{1,1}

	3
	{1/2, 1/2, 1/2}

	
	{1/2, 1/2, 3/4}, and its permutations

	
	{1/2, 1/2, 1}, and its permutations

	
	{1, 1, 1}

	

4


	{1/2, 1/2, 1/2, 1/2}

	
	{1/2, 1/2, 1/2, 1} and its permutations

	
	{1/2, 1/2, 1, 1}

	
	{1, 1, 1, 1}




Agreement
On the Type-II codebook refinement for CJT mTRP, regarding CBSR, amplitude restriction is CSI-RS-resource-specific.
· FFS: Whether CBSR is always configured for each CSI-RS resource or not 

Conclusion 
On the Type-II codebook refinement for CJT mTRP, regarding CBSR for NTRP>1, there is no consensus in supporting the additional optional soft amplitude restriction. Therefore, only hard amplitude restriction (per CSI-RS resource, based on the legacy design) is supported. 

Conclusion
On the Type-II codebook refinement for CJT mTRP, regarding CBSR for NTRP=1, there is no consensus in supporting the additional optional soft amplitude restriction. Therefore, only hard amplitude restriction (per CSI-RS resource, based on the legacy design) is supported.

Agreement
On the Type-II codebook refinement for CJT mTRP, regarding CBSR, one of the NTRP configured CSI-RS resources must be configured with CBSR, while the remaining (NTRP –1) configured CSI-RS resources can be optionally configured with CBSR
· Note: if CBSR of one particular resource is absent, it means no restriction for SD basis selection for the resource.

Agreement
On the Type-II codebook refinement for CJT mTRP, for mode-1, support the use of per-CSI-RS-resource FD basis selection offset (relative to a reference CSI-RS resource) for independent FD basis selection across N CSI-RS resources, i.e. (example formulation)  where: 
·  is commonly selected across N CSI-RS resources
·  is the layer-common FD basis selection offset for CSI-RS resource n relative to a layer-common reference CSI-RS resource  with  
· Therefore, (N – 1) FD basis selection offset values  are reported
· Basic feature: 
· Optional feature: 
· FFS: UCI design details, details on 

Agreement
On the Type-II codebook refinement for CJT mTRP, for mode-1, the layer-common reference CSI-RS resource  is fixed to the first of the N selected CSI-RS resource(s)
· FFS: Whether more refined definition is needed for “the first”, e.g. related to the ordering of CSI-RS resources in the resource set, depending on RAN2 outcome


Agreement
On the Type-II codebook refinement for CJT mTRP, regarding UCI omission, support reusing the legacy UCI omission mechanism while (Alt3) replacing SD basis index l in legacy Prio calculation with , i.e., SD basis index over all resources: Prio(,l,m,n) = 2Ltot.RI.P(m)+ RI.+RI.l(n)+ 
· FFS: FD permutation P(.) as Rel-16-analogous, or no permutation i.e. P(m)=m

Agreement
On the Type-II codebook refinement for CJT mTRP, regarding UCI omission, reuse the Rel-16 eType-II (legacy) permutation function P(m)

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP,
· For Rel-16 eType-II-based: 
·  where  represents the indices of the N selected CSI-RS resources (out of the NTRP configured CSI-RS resources) 
· The payload of  is determined by  where the maximum is taken over the NL configured {Ln} combinations 
· For Rel-17 FeType-II-based:  
·  where  represents the indices of the N selected CSI-RS resources (out of the NTRP configured CSI-RS resources)
· The payload of  is determined by  where the maximum is taken over the NL configured {an} combinations 
· Note: .

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding CSI calculation and measurement, 
· For the configured NTRP CSI-RS resources comprising the CMR, the restriction specified for Rel-17 NCJT CSI is fully reused, i.e. the configured NTRP CSI-RS resources are located either in the same slot or two consecutive slots
· On PDSCH EPRE assumption for CQI calculation, down-select between the two alternatives: 
· Alt1. The UE can assume that the PDSCH EPRE for a given CSI-RS port follows the configured powerControlOffset value associated with its respective CSI-RS resource
· Alt2. The UE can assume that the PDSCH EPRE for a given CSI-RS port follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources
· Alt3. The UE can assume that the PDSCH EPRE for a given CSI-RS port follows a commonly configured powerControlOffset value defined as averagePDSCH-to-averageCSIRS EPRE ratio, where averagePDSCH and averageCSIRS are average power across for all the N selected CSI-RS resources 
· Alt4. The UE can assume that the PDSCH EPRE divided by N for a given CSI-RS port follows a commonly configured powerControlOffset value for all the N selected CSI-RS resources
· Alt 5: The UE can assume that the PDSCH EPRE for a given CSI-RS port follows the powerControlOffset value for one of the configured NTRP CSI-RS resources
· Note: In legacy specification, different CSI-RS resources can be configured with different powerControlOffset values 
· Decide, in RAN1#113, whether an ordering of CSI-RS port indices (e.g. according to the CSI-RS resource ID in TS38.331) for CSI calculation needs to be specified or not
Note: The total number of CSI-RS ports summed across N selected (out of the configured NTRP) CSI-RS resources will be used in the TS38.214 equation for CSI calculation

Conclusion
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding interference measurement, beyond that supported in legacy specification, there is no consensus on supporting any additional enhancement on IMR (including the configuration for NZP CSI-RS for interference measurement or CSI-IM in relation to the configured CMR(s)).
· Note: This implies that only one NZP CSI-RS resource for interference measurement or only one CSI-IM resource can be configured irrespective of the value of NTRP

Agreement
On the Type-II codebook refinement for CJT mTRP, regarding the required number of CPUs and the values of Z/Z’, decide, in RAN1#113, at least based on the following factors: 
· The potential increase in the total number of CSI-RS ports due to the selection/configuration of N/ NTRP CSI-RS resources for Type-II CSI
· The support for dynamic TRP selection, wherein N CSI-RS resources are selected out of the configured NTRP CSI-RS resources 
· Note: The fall-back of gNB configuring N=NTRP via RRC signalling is supported
· The support for dynamic {Ln} selection, wherein 1 out of NL {Ln} combinations is selected 
· Note: The fall-back of gNB configuring NL=1 is supported

Agreement
For the Type-II codebook refinement for high/medium velocities, when a UE is configured with X=2 for CQI calculation and reporting, the 2nd CQI is located in UCI part 2

Agreement
For the Type-II codebook refinement for high/medium velocities, when WCSI>1, if a UE supports X=2 for CQI calculation, the value of X (either 1 or 2) is gNB-configured via higher-layer (RRC) signalling 

Agreement
For the Type-II codebook refinement for high/medium velocities, when a UE is configured with X=2 for CQI calculation and reporting, the 2nd CQI includes 4-bit wideband CQI and 2-bit sub-bands CQIs calculated independently from the 1st CQI

Conclusion
For the Type-II codebook refinement for high/medium velocities, there is no consensus on supporting the following additional features when the value of N4 is 1 (or configured to 1):
· X=2 TD CQIs 
· Additional constraint on the value of d: only d=1 is allowed 

Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the bitmap(s) for indicating the locations of the NZCs, 
· When the UE is configured with Q=1: for each layer, one 2-dimensional bitmap of size-2LM reusing the legacy design is used
· When the UE is configured with Q=2: for each layer,
· Basic feature: two 2-dimensional bitmaps, each of size-2LM reusing the legacy design for each of the two selected DD basis vectors, are used
· Optional feature, if the following down-selection succeeds: down-select from the following two alternatives in RAN#112bis-e: 
· Alt3A: A single 2-dimensional bitmap of size  to report the selected  pairs of FD basis vector and DD basis vector and a single 2-dimensional bitmap of size  for indicating the location of the NZCs, where each row corresponds to a selected SD basis vector and each column corresponds to one of the selected  pairs of FD basis vector and DD basis vector.
· Alt4’: Q different bitmaps are supported for each layer, each of the Q bitmaps corresponds to DD basis q = 0 or 1.
· For each polarization, each of the Q bitmaps contains bits included in a set of SD basis and FD basis pairs , satisfying , where
· , 
·  is the SD basis indicated by SCI
· Two polarizations have same set of  in the bitmap

Conclusion
There is no consensus on the support of optional bitmap for Q=2

Agreement
For the Type-II codebook refinement for high/medium velocities,
· For Rel-16 eType-II-based: 
· For Rel-17 FeType-II-based:  
· Note:  and .

Agreement
For the Type-II codebook refinement for high/medium velocities based on Rel-16 eType-II regular codebook, at least the following Parameter Combinations are supported 
	
	
	

	
	
	
	

	4
	1/4
	1/4
	1/4 

	4
	1/4
	1/4
	1/2 

	4 (*)
	1/2
	1/4
	1/2

	4 (*)
	1/4 
	1/4 
	3/4 

	6 (*)
	1/4
	--
	1/2 

	6 (*)
	1/4 
	-- 
	3/4 


 (*) Note: From legacy. For L=6, the same restriction and UE optionality as legacy apply
· Select at most 3 additional Parameter Combinations from the list below 
	
	
	

	
	
	
	

	2
	1/8
	1/16
	1/4

	2
	1/8
	1/16
	1/2

	2(*)
	¼ 
	1/8 
	¼ 

	2 (*)
	¼ 
	1/8
	½ 

	4
	1/8
	1/16
	1/4 

	4 (*)
	¼ 
	1/8 
	1/4 


(*) Note: From legacy.
· FFS: UE feature/capability to support only a subset of Parameter Combinations

Agreement
For the Type-II codebook refinement for high/medium velocities based on Rel-16 eType-II regular codebook, in addition to the already agreed six Parameter Combinations, the following three Parameter Combinations are supported:
	
	
	

	
	
	
	

	2
	1/8
	1/16
	¼

	2 (*)
	¼ 
	1/8
	½ 

	4 (*)
	¼ 
	1/8 
	¼ 




Agreement
On the Type-II codebook refinement for high/medium velocities, regarding UCI omission, support reusing the legacy UCI omission mechanism with (Alt3) the following priority function: Prio(,l,m,q)=2L.RI.Mv.q + 2L.RI.P(m)+ RI.l +  where P(m) = m
· Note: This implies that DD basis is designated the least priority
· FFS: Details on the location of the new UCI parameters in G0/1/2

Agreement
On the Type-II codebook refinement for high/medium velocities, regarding UCI omission
· When X=2 is configured, the 2nd TD CQI location reuses the legacy rule for the 2nd codeword CQI when RI>4, i.e. wideband CQI in G0, even-indexed sub-band CQIs in G1, odd-indexed sub-band CQIs in G2
· FFS: When the configured value of N4 is >1, whether the DD basis selection indicator is placed in G0 or G1

Agreement
On the Type-II codebook refinement for high/medium velocities, regarding UCI omission, when the configured value of N4 is >12, the DD basis selection indicator is placed in G1

Conclusion
On the Type-II codebook refinement for high/medium velocity, regarding CBSR, there is no consensus in supporting the additional optional soft amplitude restriction. Therefore, only hard amplitude restriction (based on the legacy design) is supported. 

Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding CSI calculation and measurement, 
· The number of CSI-RS ports is the same for all the K configured CSI-RS resources comprising the CMR and the antenna ports for the same antenna port index across the K CSI-RS resources are the same.
· All the K configured CSI-RS resources comprising the CMR share the same BW and RE locations 
· For interference measurement, legacy specification is fully reused, including the configuration for NZP CSI-RS for interference measurement or CSI-IM in relation to the configured CMR, i.e. only one NZP CSI-RS resource for interference measurement or only one CSI-IM resource can be configured irrespective of the value of K
· On PDSCH EPRE assumption for CQI calculation, a same powerControlOffset value is assumed for all the K configured CSI-RS resources comprising the CMR 
· Alt 1: The configured powerControlOffset value is the same for all the K configured CSI-RS resources comprising the CMR
· 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
Note: This may imply that existing section 5.2.2.2.75 of TS38.214 can apply to Rel-18 Type-II Doppler codebook in terms of Rel-18 CMR (burst of CSI-RS resources) and Rel-18 CSI reference resource

Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the required number and/or occupation time of CPUs, the values of Z/Z’, and total number active/simultaneous CSI-RS resource/ports, decide, in RAN1#113, at least based on the following factors: 
· The measurement of K>1 CSI-RS resources for Type-II CSI required to perform UE-side prediction, UE-side prediction based on multiple CSI-RS occasion(s) before CSI triggering (FFS whether to support), CSI-RS occasion(s) after CSI triggering and, when the configured N4 value is >1, DD compression (when the configured N4 value is >1) 

Conclusion
For the Type-II codebook refinement for high/medium velocities, regarding SCI definition, there is no consensus on supporting the index remapping scheme analogous to that for FD basis for DD basis. Therefore,  is a –bit indicator where  and Q is the number of DD basis vectors (1 or 2)

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, 
· At least the following size-Q quantization alphabet is supported:  where 
· TBD: supported value(s) of N (e.g.  or a larger value), Q, s (e.g. ½, ¼, 1/8, …), whether a center threshold is also supported (and if so, higher-layer configured)
· FFS: Whether different schemes can be supported for different use cases

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, down-select (by RAN1#113) from the following candidates:
· Alt1: N=2Q-1 where Q=5, s={1/5, ¼, 1/3} 
· Alt2: N=2Q where Q=3, s={¼, 1/3, ½, 2/3, ¾} 
· Alt3: N=2Q where Q=4, s={¼, ½, 2/3, ¾} 
· Alt4: N={2Q –1, …, 2Q+1 –1} (i.e., 7-15) where Q=3, s={1/5, ¼, 1/3, 2/5, ½, 3/5, 2/3, ¾, 4/5} 
· Alt4A: N={2Q , 2Q+0.5,…, 2Q+1-0.5} (i.e., 8, 8.5,…,15.5) where Q=3, s={1/5, ¼, 1/3, 2/5, ½, 3/5, 2/3, ¾, 4/5}
Once an alternative is selected, reducing the number of candidate values for s is not precluded. 
Companies can simulate each alternative with and without a configurable center threshold

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding phase quantization, down-select (by RAN1#113) from the following candidates:
· Alt1. 1-bit (early vs. late) phase indicator 
· Alt2. 3-bit (8-PSK) uniform quantization
· Alt3. 4-bit (16-PSK) uniform quantization (full reuse of Rel-16 eType-II W2 phase quantization)
· Alt4. Adaptive/gNB-configurable phase quantizer e.g. , where
· : legacy (Rel.16) based
· Linear: legacy -PSK 
· Exponential: legacy Rel.16 amplitude,  or 
·  a slope value from  depending on the amplitude ) of the 1st correlation (smallest delay), e.g. the slope decreases towards 0 as  increases towards 1 
· 
· Alt5. A given correlation phase value  is quantized to  based on the following alphabet (where  denotes delay):      
· Alt6. A given correlation phase value  is quantized to  based on the following alphabet (where  denotes delay and p(.) denotes amplitude quantization values used for Rel-16 e-TypeII codebook and ): 
· Mode 1: ,     
· Mode 2:      
· The quantization mode is selected by UE and reported to gNB.
· Alt7. A given correlation phase value  is quantized to  based on the following alphabet: , with , . TBD value(s) of 
The evaluation should consider the impact of delay tracking operation at the UE where the phase difference between two slots can be close to zero.
Note: This proposal doesn’t preclude the UE supporting only smaller delay values (e.g. 4-symbol only) for the phase report (which is already optional)

Agreement
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, confirm the following working assumption as an agreement with the following change
· KTRS ≥1 TRS resource set(s) can be configured in the CSI reporting setting when ReportQuantity is ‘tdcp’ 
· Note: the TRS resource set(s) configured for TDCP report do not impact or impose any new requirements on the UE behavior when processing TRS used as QCL type A/D source for reception of PDxCH.
· No further spec enhancement on TRS is supported 
· [All the TRS resources in the configured resource set(s) share the same RE locations]
· FFS: Whether to add further restrictions on the TRS resource set(s) on, e.g. QCL relationship, power control, [RE location], slot offset between TRS resource set(s), relation with resource set used for legacy usage  

Agreement
For the Rel-18 TRS-based TDCP reporting, for TDCP measurement and calculation, at least the following restrictions are supported:
· When all the configured KTRS resource sets are periodic, the UE can assume that all the resource sets share a same QCL-Type-A/C and, if applicable, Type-D source 
· If the joint use of P and AP-TRS resource sets is supported for TDCP measurement and calculation, when one of the KTRS configured resource sets is aperiodic, the UE can assume that the aperiodic resource set is configured with QCL-Type-A and, if applicable, Type-D source with the resources of the one of the (KTRS – 1) periodic TRS resource sets 
· Note: Following the legacy specification, no more than 1 of the KTRS resource sets is aperiodic 
· TBD (RAN1#113): whether the joint use of P and AP-TRS resource sets is supported for TDCP measurement and calculation or not 
· [bookmark: _Hlk133320860]FFS: whether the UE shall assume the same antenna port for the CSI-RS resources in all the resource sets 

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
· FFS: Whether Y=7 is also supported 

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)

Conclusion
For the Rel-18 TRS-based TDCP reporting, there is no consensus on specifying a new priority rule. Therefore, the priority of the CSI report(s) associated with TDCP reporting is the same as CSI report(s) not carrying L1-RSRP or L1-SINR

In this contribution, we further discuss the details of CSI enhancement for high/medium UE velocities and coherent JT.
Discussion
1.1. CSI enhancement for high/medium mobility UEs
· Remaining issue
	
	Issue
	Topic

	1.1
	Type-II CJT 
	Finalize Parameter Combination: linkage for Rel-17-based 

	1.2
	
	Further details on CSI measurement and calculation: EPRE assumption, further restriction on CMR, further restriction on dynamic TRP selection

	1.3
	
	Finalize CPU and Z/Z’ issues

	1.4
	
	Conclude on WA Alt3 for amplitude quantization

	2.1
	Type-II Doppler
	Finalize Parameter Combination: candidates and linkage for Rel-17-based    

	2.2
	
	Further details on CSI measurement and calculation: EPRE assumption, further restriction on CMR

	2.3
	
	Finalize CPU and Z/Z’ issues

	3.1
	TDCP
	Finalize restrictions on TRS configuration

	3.2
	
	Finalize amplitude quantization

	3.3
	
	Finalize phase quantization

	3.4
	
	Finalize FFS on Dbasic, D, and Y


· Issue 2.1
Since only N4 =1 is supported for Rel-17 based enhancement, according to our result in 112 meeting [R1-2300250], legacy parameter is good. We don’t see the need for further enhancement.
Proposal 1: On Rel-17 based CSI enhancement for high/medium UE velocities, reuse the legacy parameter combination.
· Issue 2.2
	Agreement
For the Rel-18 Type-II codebook refinement for high/medium velocities, regarding CSI calculation and measurement, 
· The number of CSI-RS ports is the same for all the K configured CSI-RS resources comprising the CMR and the antenna ports for the same antenna port index across the K CSI-RS resources are the same.
· All the K configured CSI-RS resources comprising the CMR share the same BW and RE locations 
· For interference measurement, legacy specification is fully reused, including the configuration for NZP CSI-RS for interference measurement or CSI-IM in relation to the configured CMR, i.e. only one NZP CSI-RS resource for interference measurement or only one CSI-IM resource can be configured irrespective of the value of K
· On PDSCH EPRE assumption for CQI calculation, a same powerControlOffset value is assumed for all the K configured CSI-RS resources comprising the CMR 
· Alt 1: The configured powerControlOffset value is the same for all the K configured CSI-RS resources comprising the CMR
· 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
Note: This may imply that existing section 5.2.2.2.75 of TS38.214 can apply to Rel-18 Type-II Doppler codebook in terms of Rel-18 CMR (burst of CSI-RS resources) and Rel-18 CSI reference resource




On the PDSCH EPRE assumption for AP CSI-RS, it was agreed a same powerControlOffset value is assumed for all the K configured CSI-RS resources comprising the CMR. Regarding the Alt1 and Alt2, Alt1 is preferred, which is the same as the offline agreement on powerControlOffset for CJT.
Proposal 2: On the PDSCH EPRE assumption for high/medium mobility UEs, support Alt1: The configured powerControlOffset value is the same for all the K configured CSI-RS resources comprising the CMR. 
· Issue 2.3
	Agreement
For the Type-II codebook refinement for high/medium velocities, regarding the required number and/or occupation time of CPUs, the values of Z/Z’, and total number active/simultaneous CSI-RS resource/ports, decide, in RAN1#113, at least based on the following factors: 
· The measurement of K>1 CSI-RS resources for Type-II CSI required to perform UE-side prediction, UE-side prediction based on multiple CSI-RS occasion(s) before CSI triggering (FFS whether to support), CSI-RS occasion(s) after CSI triggering and, when the configured N4 value is >1, DD compression (when the configured N4 value is >1) 



On the number / duration of CPU and the number of active CSI-RS, we think legacy rule is fine: CSI reporting associated with K CSI-RS occupies K CPUs (the gain of N4>1 is marginal so there is no need to be relevant to N4), from DCI triggering to the PUSCH reporting. The number of active CSI-RS is K.
Proposal 3: For CSI enhancement for high medium UE velocities, K CPUs occupied from DCI triggering to PUSCH reporting, and the number of active CSI-RS resource is K.
1.2. CSI enhancement for coherent JT transmission
It was agreed that a set of NL combinations of values for {L1, ..., LNTRP} could be gNB-configured via RRC signaling for SD basis selection, and candidate combinations of {Ln} were also agreed. Based on the agreed combinations, the total number of Ln can be up to 16 for one layer, which is significantly larger than the value with S-TRP. Considering the UE complexity would be increased accordingly, the supported total number of SD basis across all CSI-RS resources should be reported via UE capability, and then gNB can configure a proper combination based on the reporting. 
Proposal 4: The supported total number of SD basis across CSI-RS resources Ltot should be reported via UE capability.
It was agreed in RAN1#111 meeting to support Cgroup,phase=1, Cgroup,amp=2 (Alt1) for W2 quantization group for each layer. Cgroup,phase=1, Cgroup,amp=2N was also agreed as working assumption to be confirmed in RAN1#111 meeting. Evaluation results were provided by many companies showing that Alt3 cannot provide additional throughput gain over Alt1 but with higher overhead. It is proposed to only support one alternative in Rel-18. Considering the high feedback overhead for CJT, Alt1 should be used as basic feature for UE supporting Rel-18 Type-II CJT codebook, if the working assumption is confirmed.
Proposal 5: Regarding W2 quantization group for each layer, propose to only support Alt 1. 
On PDSCH EPRE assumption for CQI calculation for CJT mTRP, 5 options were proposed for further discussion. 
· Alt1 reuses current mechanism for NC-JT, and no further specification impact is needed. However, it is unclear why gNB would configure different values of powerControlOffset for different TRPs. The scenarios and benefits should be justified, since additional UE complexity is needed. 
· Alt2 introduces some configuration restriction at gNB side, and then no additional processing on H is needed for CQI estimation. It also simplifies the gNB configuration. 
· Alt3 has similar effect as Alt2, but additional UE processing is needed since average power is used. 
· Alt4 is difficult to work in our understanding. The value of N is determined by UE during CSI measurement, but the EPRE should be decided before CSI measurement and after channel estimation. Furthermore, the gNB is unable to determine the value of powerControlOffset since N is dynamically reported by UE. 
· Alt5 is similar to Alt2 with different signaling indication. However, it is very strange that gNB configures different values of powerControlOffset for different resources but only one of the values is applied. Furthermore, the corresponding TRP/resource may not selected by UE. 
In summary, Alt2 is preferred due to its simplification in signaling design and UE processing.
Proposal 6: On PDSCH EPRE assumption for CQI calculation of CJT mTRP, prefer Alt2.
For CJT transmission, up to NTRP CSI-RS resources corresponding to NTRP TRPs can be configured, and UE can select N CSI-RS resources via CSI reporting. Based on the following agreement, only CSI corresponding to one transmission hypothesis is reported, and UE is not mandated to calculate CSI for multiple transmission hypotheses. In this case, for the NTRP CSI-RS resources, at least NTRP CPUs would be occupied in case of NL=1, considering gNB can configure N=NTRP and UE can also report N=NTRP. For NL>1, UE should calculate CSI based on each of the NL combinations for the N TRPs, and at most NL*NTRP CPUs would be occupied. In case that N is reported by UE, UE may optionally calculate CSI for multiple transmission hypotheses based on different values of N and different TRP combinations. Then the number of occupied CPUs may be significantly larger than NL*NTRP, which can be reported by UE via UE capability.
	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.



Proposal 7: For the number of CPUs for CSI measurement of CJT with NTRP configured CSI-RS resources and NL SD basis combinations, at least NL*NTRP CPUs should be assumed. For case of UE selection of N TRPs, additional values can be reported via UE capability.
Conclusion
In this contribution, we discuss the possible enhancements to CSI feedback for mobility and coherent JT. To summarize, we have the following proposals:
Proposal 1: On Rel-17 based CSI enhancement for high/medium UE velocities, reuse the legacy parameter combination.
Proposal 2: On the PDSCH EPRE assumption for high/medium mobility UEs, support Alt1: The configured powerControlOffset value is the same for all the K configured CSI-RS resources comprising the CMR. 
Proposal 3: For CSI enhancement for high medium UE velocities, K CPUs occupied from DCI triggering to PUSCH reporting, and the number of active CSI-RS resource is K.
Proposal 4: The supported total number of SD basis across CSI-RS resources Ltot should be reported via UE capability.
Proposal 5: Regarding W2 quantization group for each layer, propose to only support Alt 1. 
Proposal 6: On PDSCH EPRE assumption for CQI calculation of CJT mTRP, prefer Alt2.
[bookmark: _GoBack]Proposal 7: For the number of CPUs for CSI measurement of CJT with NTRP configured CSI-RS resources and NL SD basis combinations, at least NL*NTRP CPUs should be assumed. For case of UE selection of N TRPs, additional values can be reported via UE capability.
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Appendix
	Parameter
	Value

	Duplex, Waveform 
	FDD, OFDM 

	Multiple access 
	OFDMA 

	Scenario
	Dense Urban (Macro only) 

	Frequency Range
	FR1 only, 2GHz.

	Inter-BS distance
	200m 

	Channel model
	According to the TR 38.901 

	Antenna setup and port layouts at gNB
	Companies need to report which option(s) are used between
· 32 ports: (8,8,2,1,1,2,8), (dH,dV) = (0.5, 0.8)λ 
· 16 ports: (8,4,2,1,1,2,4), (dH,dV) = (0.5, 0.8)λ
Other configurations are not precluded.

	Antenna setup and port layouts at UE
	4RX: (1,2,2,1,1,1,2), (dH,dV) = (0.5, 0.5)λ for rank > 2
2RX: (1,1,2,1,1,1,1), (dH,dV) = (0.5, 0.5)λ for (rank 1,2) Type II overhead reduction
Other configuration is not precluded.

	BS Tx power 
	41 dBm

	BS antenna height 
	25m 

	UE antenna height & gain
	Follow TR36.873 

	UE receiver noise figure
	9dB

	Modulation 
	Up to 256QAM 

	Coding on PDSCH 
	LDPC
Max code-block size=8448bit 

	Numerology
	Slot/non-slot 
	14 OFDM symbol slot

	
	SCS 
	15kHz 

	Number of RBs
	52 for 15 kHz SCS

	Simulation bandwidth 
	10 MHz for 15kHz

	Frame structure 
	Slot Format 0 (all downlink) for all slots

	MIMO scheme
	SU/MU-MIMO with rank adaptation

	CSI feedback 
	Feedback assumption at least for baseline scheme
· CSI feedback periodicity (full CSI feedback):  5 ms, 
· Scheduling delay (from CSI feedback to time to apply in scheduling) : 4 ms

	Traffic model
	FTP model 1 with packet size 0.5 Mbytes

	UE distribution
	outdoor only 

	UE receiver
	MMSE-IRC

	Feedback assumption
	Realistic

	Channel estimation
	Realistic
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