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[bookmark: OLE_LINK19]In the last two RAN1 meetings, some agreements have been achieved on Rel-18 UE features for CSI CJT enhancement. Additionally, more UE feature groups have been proposed and require further discussion in current meeting. Hence, in this contribution, we provide our views on Rel-18 UE features for CJT CSI enhancement.






























UE feature for CJT CSI enhancement 

In RAN1#112b-e [1], we have the following agreement relate to the factors that effect the required number of CPUs and the values of Z/Z’ for Type-II codebook refinement for CJT mTRP.

	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



[bookmark: OLE_LINK5]Based on the above agreement, we know that the total number of CSI-RS ports, dynamic TRP selection and dynamic {Ln} selection are the three important factors that effect the computational complexity of UE.  However, these factors may not be sensitive to whether the CJT type II codebook is based on Rel-16 or Rel-17. For example,  the same dynamic TRP selection method can be applied to the Type II codebook refinements for CJT mTRP based on Rel-16 and Rel-17. Moreover, for rank3 and rank4, the most important factor that effect the UE computational complexity is SVD or eigen decomposition, which is the same for CJT mTRP based on Rel-16 and Rel-17.Considering the aforementioned factors, we believe that some UE feature groups are common across the  Rel-16 and Rel-17 based Type II codebook refinements for CJT mTRP, such as FG 40-3-1-9, FG 40-3-1-10, FG 40-3-1-24, and FG 40-3-1-25.
  
Then, in RAN1#114[2], the following agreements have been achieved related to the UE features for Type-II codebook refinement for CJT mTRP.

	Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[3. A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling



Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	1. Support of N=N_TRP only
2. Support of N_L=1 only
[3. A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC] 
	No
	N/A
	N/A
	FFS: CPU occupation
	Optional with capability signaling






According to the above agreements, when N=N_TRP=1, FG 40-3-1-1 and FG 40-3-1-5 revert to regular eType II and Fetype II codebooks respectively. Therefore, we consider the mixed codebooks no longer need to consider both regular eType II and Fetype II codebooks. Based on the above analysis, the following proposal is suggested.
Proposal 1: For FGs family 40-3-1 ‘Type-II codebook refinement for CJT mTRP’, the following proposal is provided in red.
[bookmark: _Ref129681832]
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
Support of R =1 only
Support of rank 1, 2
[A-CSI only]
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[bookmark: OLE_LINK13][Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]OCPU = X.NTRP，and X{1,1.5,2}

Note: when  N=N_TRP=1, OCPU =1
	Optional with capability signaling

	

Unchanged text is omitted


	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for Rel-17-based CJT type-II codebook
	Support of N=N_TRP only
Support of N_L=1 only
Support of R =1 only
Support of rank 1, 2
[A-CSI only]
 FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG
	[2-35]
	Yes
	N/A
	　
	[Per-band 
Per-BC]
	No
	N/A
	N/A
	FFS: CPU occupation

OCPU = X.NTRP，and X{1,1.5,2}

Note: when  N=N_TRP=1, OCPU =1
	Optional with capability signaling

	

[bookmark: OLE_LINK12]Unchanged text is omitted


	40. NR_MIMO_evo_DL_UL
	40-3-1-9
	Support for 2NN1N2 >32 [conditioned upon support for 40-3-1-1 and/or 40-3-1-2] 
	[bookmark: OLE_LINK16]Support of 2NN1N2 >32 for Rel-16 and/or Rel-17 based CJT type-II codebook

FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously
FFS: A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one CJT CSI measurement

	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-10
	[bookmark: OLE_LINK17]Additional support for dynamic selection of N<N_TRP [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	Additional support for dynamic selection of  N<N_TRP for Rel-16 and/or Rel-17 based CJT type-II codebook
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-11
	Active CSI-RS resources and ports for mixed Type-II-CJT codebook types in any slot
	analogous to 23-9-5
Note: the existing codebook (TypeI, Type II and NCJT) should be considered
	
	
	
	
	
	
	
	
	
	

	
Unchanged text is omitted


	40. NR_MIMO_evo_DL_UL
	40-3-1-15
	dynamic selection of N<N_TRP for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “support of N=N_TRP only”
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-16
	dynamic selection of N<N_TRP for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N=N_TRP only”
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-17
	Number of  N_L>1 combinations across for Rel-16-based CJT type-II codebook 
	Update 40-3-1-1 with “support of N_L=1 only”
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-18
	Number of N_L>1 combinations across for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “support of N_L=1 only”
	
	
	
	
	
	
	
	
	
	

	
Unchanged text is omitted


	40. NR_MIMO_evo_DL_UL
	40-3-1-21
	Active CSI-RS resources and ports in the presence of mixed codebooks 
	FFS: which codebooks

	
	
	
	
	
	
	
	
	
	

	
Unchanged text is omitted


	40. NR_MIMO_evo_DL_UL
	40-3-1-24
	Support of Rank 3 and 4 for  CJT type-II codebook
	Support of Rank 3 and 4 for Rel-16 and/or Rel 17-based CJT type-II codebook
	
	
	
	
	
	
	
	
	
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-25
	[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Support of  N_L>1 combinations for CJT Type-II codebook
	Support of  N_L>1 combinations for Rel-16 and/or Rel 17-based CJT type-II codebook
	
	
	
	
	
	
	
	
	
	






Conclusions
In this contribution, our views on Rel-18 UE features for CSI CJT refinement are presented in above. Further discussion in current meeting is required.
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