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9.16.1 [bookmark: _Toc135027655]UE features for NR MIMO evolution
Initial input on UE features for NR-MIMO to be provided by rapporteur. 

Agreement: Agree the following FGs/rows as baseline for further discussions
· All details FFS
	40. NR_MIMO_evo_DL_UL
	40-5-1
	SRS comb offset hopping

	

	40. NR_MIMO_evo_DL_UL
	40-5-2
	SRS cyclic shift hopping
	

	40. NR_MIMO_evo_DL_UL
	40-5-1b
	SRS comb offset hopping combined with legacy group/sequence hopping 
	

	40. NR_MIMO_evo_DL_UL
	40-5-1a
	Comb offset hopping time-domain behavior when repetition factor R>1
	

	40. NR_MIMO_evo_DL_UL
	40-5-4
	SRS with 8 Tx ports—antenna switching
	FFS: separate row for comb8

	40. NR_MIMO_evo_DL_UL
	40-5-4a
	SRS with 8 Tx ports—codebook
	FFS: separate row for comb8

	40. NR_MIMO_evo_DL_UL
	40-5-6
	SRS with TDMed 8 Tx ports—antenna switching
	FFS: separate row for comb8

	40. NR_MIMO_evo_DL_UL
	40-5-7
	SRS with TDMed 8 Tx ports—codebook
	FFS: merge with antenna switching 



Agreement: Agree the following FGs/rows as baseline for further discussions
· All details FFS
	40. NR_MIMO_evo_DL_UL
	40-7-1
	Basic features for Codebook-based 8Tx PUSCH
	FFS: Full-coherent codebook parameters as separate row or component

	40. NR_MIMO_evo_DL_UL
	40-7-2
	Basic features for Non-Codebook-based 8Tx PUSCH
	

	40. NR_MIMO_evo_DL_UL
	40-7-2a
	Association between CSI-RS and SRS for non-codebook case
	

	40. NR_MIMO_evo_DL_UL
	40-7-3
	Maximum number of layers [for rank 5-8]
	FFS: split for codebook and noncodebook is in this row or separate 
FFS: CBG based PUSCH with rank >4 whether component or new row

	40. NR_MIMO_evo_DL_UL
	40-7-4
	UL full power transmission mode 0 
	

	40. NR_MIMO_evo_DL_UL
	40-7-4a
	UL full power transmission mode 1 
	This is a WA

	40. NR_MIMO_evo_DL_UL
	40-7-4b
	UL full power transmission mode 2 
	This is a WA

	40. NR_MIMO_evo_DL_UL
	40-7-5
	PUSCH [for codebook coherency subset]
	

	40. NR_MIMO_evo_DL_UL
	40-7-1a
	(N1,N2) for coherent codebook
	






Agreement: Agree the following FGs/rows as baseline for further discussions
· All details FFS
	40. NR_MIMO_evo_DL_UL
	40-6-1
	Single-DCI based STx2P SDM scheme for PUSCH—codebook 
	FFS: separate row for “2 PTRS ports for SDM scheme”
FFS: separate row “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP”

	40. NR_MIMO_evo_DL_UL
	40-6-1a
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	FFS: separate row for “2 PTRS ports for SDM scheme”
FFS: separate row “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP”

	40. NR_MIMO_evo_DL_UL
	40-6-1b
	Associated CSI-RS resources for noncodebook single-DCI based STx2P SDM scheme for PUSCH
	

	40. NR_MIMO_evo_DL_UL
	40-6-1-2
	New DMRS port entry for single-DCI based SDM scheme
	

	40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	FFS: separate row for “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP”

	40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	FFS: separate row for “Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP”

	40. NR_MIMO_evo_DL_UL
	40-6-2b
	Associated CSI-RS resources for noncodebook  single-DCI based STx2P SFN scheme for PUSCH
	

	40. NR_MIMO_evo_DL_UL
	40-6-3a
	codebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time

	40. NR_MIMO_evo_DL_UL
	40-6-3b
	noncodebook multi-DCI based STx2P PUSCH+PUSCH
	FFS: separate rows for 
· DG-PUSCH+CG-PUSCH
· CG-PUSCH+CG-PUSCH
DG-PUSCH+DG-PUSCH
FFS: how to signal
· Partial-overlapping PUSCHs in time and non-overlapping in frequency
· Overlapping PUSCHs in time and partially overlapping in frequency
· fully overlapping in both frequency and time
· fully overlapping in frequency, partially overlapping in time
· partially or non-overlapping in frequency, partially or fully overlapping in time

	40. NR_MIMO_evo_DL_UL
	40-6-3b-1
	Associated CSI-RS resources for noncodebook multi-DCI based STx2P PUSCH+PUSCH
	

	40. NR_MIMO_evo_DL_UL
	40-6-4
	Single-DCI based STx2P SFN scheme for PUCCH
	

	40. NR_MIMO_evo_DL_UL
	40-6-5
	Support grouped-based beam reporting for STx2P
	



Agreement: Agree the following FGs/rows as baseline for further discussions
· All details FFS
	40. NR_MIMO_evo_DL_UL
	40-2-1
	Basic feature for multi-DCI based intra-cell Multi-TRP operation with two TA enhancement
	FFS: split joint TCI states and separate DL/UL TCI states into two rows/FGs
FFS: what to do/signal when UE also supports multi-DCI based STxMP PUSCH+PUSCH
FFS: what to do/signal about absolute TA command MAC CE
FFS: Maximum number of n-TimingAdvanceOffset value per serving cell

	40. NR_MIMO_evo_DL_UL
	40-2-2
	Basic feature for multi-DCI based inter-cell Multi-TRP operation with two TA enhancement
	FFS: split joint TCI states and separate DL/UL TCI states into two rows/FGs
FFS: what to do/signal when UE also supports multi-DCI based STxMP PUSCH+PUSCH
FFS: what to do/signal about absolute TA command MAC CE
FFS: Maximum number of n-TimingAdvanceOffset value per serving cell

	40. NR_MIMO_evo_DL_UL
	40-2-4
	Support of a PDCCH order sent by one TRP triggers RACH procedure (specifically PRACH) towards a different TRP based on CFRA 
	FFS: merge with 40-2-2
FFS: inter-/intra-cell

	40. NR_MIMO_evo_DL_UL
	40-2-5
	TCI states of one CORESET Pool associated to both TAGs
	This is a WA
FFS: split joint TCI states and separate DL/UL TCI states into two rows/FGs

	40. NR_MIMO_evo_DL_UL
	40-2-6
	Rx timing difference larger than CP length
	

	40. NR_MIMO_evo_DL_UL
	40-2-8
	The maximum number of TAGs all CCs 
	



Agreement: Agree the following FGs/rows as baseline for further discussions
· All details FFS
	40. NR_MIMO_evo_DL_UL
	40-1-1
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of configured joint TCI states per CC per BWP
FFS: maximum number of activated joint TCI states across all CCs
FFS: separate row for TRP-specific BFR with unified TCI framework
FFS: what to do/signal about additional support of applying different TCI state of PDSCH, PUCCH or PUSCH from that of the scheduled/activated PDCCH when the UE applies one indicated joint/DL/UL TCI state to the PDSCH, PUCCH or PUSCH

	40. NR_MIMO_evo_DL_UL
	40-1-1a
	Unified TCI with joint DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of activated joint TCI states per CC

	40. NR_MIMO_evo_DL_UL
	40-1-2
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with single activated TCI codepoint per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams
FFS: maximum number of activated DL TCI states per CC
FFS: maximum number of activated UL TCI states per CC
FFS: separate row for TRP-specific BFR with unified TCI framework

	40. NR_MIMO_evo_DL_UL
	40-1-2a
	Unified TCI with separate DL/UL TCI update for single-DCI based multi-TRP with multiple activated TCI codepoints per CC
	FFS: separate rows intra-cell and inter-cell multi-TRP
FFS: separate row for additional support of DCI format 1_1 and 1_2 configured with [TCI selection field]
FFS: what to do/signal about two default beams

	40. NR_MIMO_evo_DL_UL
	40-1-3
	Per aperiodic CSI-RS resource/resource set configuration for TCI selection in S-DCI based MTRP
	FFS: separate rows for resource set 

	40. NR_MIMO_evo_DL_UL
	40-1-4
	Support of two TCI states for CJT Tx scheme for PDSCH
	FFS: how to signal QCL subset 

	40. NR_MIMO_evo_DL_UL
	40-1-7
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	

	40. NR_MIMO_evo_DL_UL
	40-1-7a
	Unified TCI with joint DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	

	40. NR_MIMO_evo_DL_UL
	40-1-9
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with single activated TCI codepoint per CORESETPoolIndex per CC
	

	40. NR_MIMO_evo_DL_UL
	40-1-9a
	Unified TCI with separate DL/UL TCI update for multi-DCI based multi-TRP with multiple activated TCI codepoints per CORESETPoolIndex per CC
	

	40. NR_MIMO_evo_DL_UL
	40-1-12
	Common multi-CC TCI state ID update and activation for single-DCI based multi-TRP
	

	40. NR_MIMO_evo_DL_UL
	40-1-13
	Common multi-CC TCI state ID update and activation for multi-DCI based multi-TRP
	



Agreement: Agree the following FGs/rows as baseline for further discussions
· All details FFS
	40. NR_MIMO_evo_DL_UL
	40-3-3-1
	TDCP (Time Domain Channel Properties) report
	1. Support of Y=1 delay value for TDCP report
2. Basic delay value, component candidate value <= D_basic = 1 slot  
 3. Support of amplitude report

	40. NR_MIMO_evo_DL_UL
	40-3-3-2
	Number of delay values
	Number Y>1 of delay values

	40. NR_MIMO_evo_DL_UL
	40-3-3-1a
	delay values larger than D_basic
	Note: candidate component values cover both range 1 values and range 2 values 

	40. NR_MIMO_evo_DL_UL
	40-3-3-4
	Phase report
	Support of phase report

	40. NR_MIMO_evo_DL_UL
	40-3-3-5
	Number of CSI-RS resources for TDCP
	FFS: Per-CC, across all CCs, and, simultaneous across all CCs (analogous to 2-33 or 16-1g)

	40. NR_MIMO_evo_DL_UL
	40-3-3-6
	Maximum number of TRS resource sets in a report configuration
	



Agreement: Agree the following FGs/rows as baseline for further discussions
· All details FFS
	40. NR_MIMO_evo_DL_UL
	40-3-1-1
	Support of mode 2 for Rel-16-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
Note: A UE that supports CSI enhancement for Rel. 16 type-II CJT must support this FG

	40. NR_MIMO_evo_DL_UL
	40-3-1-1a
	Support of mode 1 for Rel-16-based CJT type-II codebook with FD basis selection integer frequency offset 
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-2
	Support for FD basis selection fractional offset mode for Rel-16-based CJT codebook with mode1 
	Prerequisite 40-3-1-1a

	40. NR_MIMO_evo_DL_UL
	40-3-1-3
	Support R=2 for Rel-16-based CJT codebook  
	FFS: split for mode 1/2

	40. NR_MIMO_evo_DL_UL
	40-3-1-4
	Support pv={1/2,1/2,1/2,1/2} and beta=1/2 for Rel-16-based CJT codebook
	FFS: split for mode 1/2

	40. NR_MIMO_evo_DL_UL
	40-3-1-5
	Support of mode 2 for 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
Note: A UE that supports CSI enhancement for Rel 17 type-II CJT must support this FG

	40. NR_MIMO_evo_DL_UL
	40-3-1-5a
	Support of mode 1 for Rel-17-based CJT type-II codebook with FD basis selection integer frequency offset
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-6
	Support for FD basis selection fractional offset mode for Rel-17-based CJT codebook with mode1   
	Prerequisite 40-3-1-5a

	40. NR_MIMO_evo_DL_UL
	40-3-1-7
	Support of M=2 and R=1 for Rel-17-based CJT codebook  
	FFS: split for mode ½

	40. NR_MIMO_evo_DL_UL
	40-3-1-8
	Support R=2 for Rel-17-based CJT codebook  
	FFS: split for mode 1/2

	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]
	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
	Additional support for dynamic selection of N<N_TRP [conditioned upon support for 40-3-1-1 and/or 40-3-1-2]
	

	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



Agreement: Agree the following FGs/rows as baseline for further discussions
· All details FFS
	40. NR_MIMO_evo_DL_UL
	40-3-2-1
	Support of Rel-16-based doppler measurement
	· Support X=1 CQI based on one slot 
· Support R=1 
· Support parameter combinations with L=2,4 
· Support for rank = 1,2
· FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously

	40. NR_MIMO_evo_DL_UL
	40-3-2-2
	Support R=2 for Rel-16-based doppler codebook  
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=1 based on averaging first and last slot of WCSI, for Rel-16-based doppler codebook
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-3
	Support X=2 CQI based on 2 slots for Rel-16-based doppler codebook
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-4
	Support of Rel-17-based doppler measurement
	· Support of M = 1 
· Support for rank = 1,2
· FFS: A list of supported combinations, each combination is {Max # of time unit, Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} for one doppler CSI measurement

	40. NR_MIMO_evo_DL_UL
	40-3-2-5
	Support of M=2 and R=1 for Rel-17-based doppler codebook  
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-6
	Support R=2 for Rel-17-based doppler codebook  
	

	40. NR_MIMO_evo_DL_UL
	40-3-2-7
	support of l = (n – nCSI,ref ) for CSI reference slot
	



Agreement: Agree the following FGs/rows as baseline for further discussions
· All details FFS
	40. NR_MIMO_evo_DL_UL
	40-4-1
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping scheduling type A

	1) Support 1 symbol FL DMRS without additional symbol(s)  
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol 
[3) DL PTRS RE mapping for Rel.18 enhanced DMRS ports for PDSCH with rank 1-4]
[4) Support 1 symbol FL DMRS and 2 additional DMRS symbols for at least one port.]

	40. NR_MIMO_evo_DL_UL
	40-4-1a
	Basic feature of Rel.18 enhanced DMRS ports for PDSCH for mapping scheduling type B
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol

	40. NR_MIMO_evo_DL_UL
	40-4-1b
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PDSCH
	

	40. NR_MIMO_evo_DL_UL
	40-4-1c
	Support alternative additional DMRS position for co-existence with LTE CRS for Rel.18 enhanced DMRS ports for PDSCH
	

	40. NR_MIMO_evo_DL_UL
	40-4-1d
	Support 2 symbols FL-DMRS for Rel.18 enhanced DMRS ports for PDSCH
	

	40. NR_MIMO_evo_DL_UL
	40-4-1e
	Support 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PDSCH
	

	40. NR_MIMO_evo_DL_UL
	40-4-1f
	Support 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PDSCH
	

	40. NR_MIMO_evo_DL_UL
	40-4-1g
	Support enhanced DMRS {type 1, both type 1 and type 2} for PDSCH
	

	40. NR_MIMO_evo_DL_UL
	40-4-4
	Reception of PDSCH without the scheduling restriction for Rel.18 eType1 DMRS ports
	

	40. NR_MIMO_evo_DL_UL
	40-4-5
	Support Rel-18 DL DMRS with single DCI based M-TRP
	FFS: separate row for Additional row(s) of Rel.18 DMRS ports for single-DCI based M-TRP

	40. NR_MIMO_evo_DL_UL
	40-4-5b
	Support Rel-18 DL DMRS with M-DCI based M-TRP
	

	40. NR_MIMO_evo_DL_UL
	40-4-6
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type A for Rel.18 enhanced DMRS ports

	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbols 
[3) Support 1 symbol FL DMRS and 2 additional DMRS symbols]
[4) UL PTRS RE mapping for Rel.18 enhanced DMRS ports for PUSCH with rank 1-4]

	40. NR_MIMO_evo_DL_UL
	40-4-6a
	Basic feature of Rel.18 enhanced DMRS ports for PUSCH for scheduling type B for Rel.18 enhanced DMRS ports
	1) Support 1 symbol FL DMRS without additional symbol(s)
2) Support 1 symbol FL DMRS and 1 additional DMRS symbol

	40. NR_MIMO_evo_DL_UL
	40-4-6b
	Support 1 symbol FL DMRS and 2 additional DMRS symbols for more than one port for Rel.18 enhanced DMRS ports for PUSCH
	

	40. NR_MIMO_evo_DL_UL
	40-4-6c
	Support DMRS type (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	Support DMRS {type 1, both type 1 and type 2}

	40. NR_MIMO_evo_DL_UL
	40-4-6d
	Supported 2 symbols front-loaded DMRS (uplink) for Rel.18 enhanced DMRS ports for PUSCH
	

	40. NR_MIMO_evo_DL_UL
	40-4-6e
	Support 2-symbol FL DMRS + one additional 2-symbols DMRS for Rel.18 enhanced DMRS ports for PUSCH
	

	40. NR_MIMO_evo_DL_UL
	40-4-6f
	Support 1 symbol FL DMRS and 3 additional DMRS symbols for Rel.18 enhanced DMRS ports for PUSCH
	

	40. NR_MIMO_evo_DL_UL
	40-4-10
	DMRS port configuration for PUSCH with rank 5-8
	Candidate values: {Rel. 15 DMRS, Rel. 18 DMRs, borh}

	40. NR_MIMO_evo_DL_UL
	40-4-12
	UL PTRS for PUSCH with rank 5-8
	



Agreement: Agree the following FGs/rows as baseline for further discussions
· All details FFS
	40. NR_MIMO_evo_DL_UL
	40-3-1-11
	Support of Rank 3 and 4 for Rel-16-based CJT type-II codebook
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-12
	Support of Rank 3 and 4 for Rel-17-based CJT type-II codebook
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-13
	Support of Support of L=6 for Rel-16-based CJT type-II codebook
	Only for N_TRP=1

	40. NR_MIMO_evo_DL_UL
	40-3-1-14
	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
	40-3-1-15
	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
	40-3-1-16
	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
	40-3-1-17
	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”

	40. NR_MIMO_evo_DL_UL
	40-3-1-18
	Support of SP CSI for Rel-16-based CJT type-II codebook
	Update 40-3-1-1 with “A-CSI only”

	40. NR_MIMO_evo_DL_UL
	40-3-1-19
	Support of SP CSI for Rel-17-based CJT type-II codebook
	Update 40-3-1-5 with “A-CSI only”

	40. NR_MIMO_evo_DL_UL
	40-3-1-20
	Active CSI-RS resources and ports in the presence of mixed codebooks 
	FFS: which codebooks

	40. NR_MIMO_evo_DL_UL
	40-3-1-21
	Max supported offset between CSI-RS (from different TRPs)
	

	40. NR_MIMO_evo_DL_UL
	40-3-1-22
	Unequal number of spatial basis selection for multi-TRP CJT
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