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Introduction
This paper provides our views on Rel-18 UE features for NR MIMO Evolution. Detailed proposals are described in the following sections.
Besides, RAN1 progress regarding UE capability of STxMP in last RAN1 meeting quoted from [1] are shown below.
Agreement: Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown
	40. NR_MIMO_evo_DL_UL
	40-6-1
	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”
1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—codebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—codebook
3. Support of two SRS resource sets with usage set to 'codebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Max number of PUSCH ports associated with on SRS resource set]
	2-14
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-1-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook
	40-6-1
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—codebook is not supported
	[Per FSPC]
	No
	FR2 only
	n/a
	
	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
	40-6-1a
	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”
1. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SDM and sTRP for PUSCH—noncodebook
2. 1 PTRS port for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
3. Support of two SRS resource sets with usage set to 'noncodebook'
4.  Maximum number of SRS resources in one SRS resource set
5. Maximum number of layers of each panel for Single-DCI STx2P with SDM 
[6. Maximum total number of layers across both panels for Single-DCI STx2P with SDM]
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	N/A
	Single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported 
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-1a-1
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook
	40-6-1a
	Yes
	N/A
	2 PTRS ports for single-DCI based STx2P SDM scheme for PUSCH—noncodebook is not supported
	[Per FSPC]
	No
	FR2 only
	n/a
	
	Optional with capability signaling
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	40. NR_MIMO_evo_DL_UL
	40-6-2
	Single-DCI based STx2P SFN scheme for PUSCH—codebook 
	1. Support of single-DCI based STx2P SFN scheme for codebook based PUSCH
FFS: separate row for “2. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP”
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—codebook
4. Support of two SRS resource sets with usage set to 'codebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for CB PUSCH with SFN scheme
[7. Maximum number of SRS antenna ports for each SRS resource in each SRS resource set]
[8. Maximum total number of layers across both panels for Single-DCI STx2P with SFN]
[9. Max number of PUSCH ports associated with SRS resource set]
	2-14
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-2-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook
	40-6-2
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—codebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling


· Note: There will not be additional specification support if component 9 is agreed
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	40. NR_MIMO_evo_DL_UL
	40-6-2a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	1. Support of single-DCI based STx2P SFN scheme for noncodebook based PUSCH
FFS: separate row for “2. Dynamic switching by DCI 0_1/0_2 between single-DCI STxMP SFN and sTRP”
3. 1 PTRS port for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
4. Support of two SRS resource sets with usage set to 'noncodebook'
5. Supported number of SRS resources in one SRS resource set
6. Supported maximal number of MIMO layers of each SRS resource set for NCB PUSCH with SFN scheme
[7. Maximum number of simultaneous transmitted SRS resources at one symbol]
[8. Maximum number of simultaneous transmitted SRS resources from one SRS resource set at one symbol]
	FFS
	Yes
	n/a
	Single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling

	40. NR_MIMO_evo_DL_UL
	40-6-2a-1
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	Support of 2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook
	40-6-2a
	Yes
	n/a
	2 PTRS ports for single-DCI based STx2P SFN scheme for PUSCH—noncodebook is not supported
	[Per FS]
	n/a
	FR2 only
	n/a
	
	Optional with capability signaling



Views on UE features for NR MIMO Evolution regarding STxMP
FG 40-6-1/40-6-1a/40-6-2/40-6-2a
	RAN1 114
Agreement
On unified TCI framework extension for S-DCI based MTRP, if twoPHRMode is configured, and two SRS resource sets for CB/NCB and multipanelScheme for SDM/SFN are configured:
· If the UE determines that one or both Type 1 PHRs are based on an actual PUSCH transmission
· If the actual PUSCH transmission applies both first and second indicated joint/UL TCI states, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission, and the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· If the actual PUSCH transmission applies only the first indicated joint/UL TCI state, the UE provides the first {power headroom, configured maximum output power} associated with the first indicated joint/UL TCI state for the actual PUSCH transmission 
· FFS: How to provide the second report for a reference PUSCH transmission?
· If the actual PUSCH transmission applies only the second indicated joint/UL TCI state, the UE provides the second {power headroom, configured maximum output power} associated with the second indicated joint/UL TCI state for the actual PUSCH transmission
· FFS: How to provide the first report for a reference PUSCH transmission?
· FFS: If the UE determines that both Type 1 PHRs are based on reference PUSCH transmissions, how to provide the first and second reports for reference PUSCH transmissions, respectively?



In Rel-17, there is UE capability (FG 23-3-1c) for “Two PHR reporting”. In Rel-18 sDCI mTRP STxMP, in order to make sure that gNB would provide twoPHRMode configuration for UE performing STxMP, there are two directions regarding UE capability for reporting Two PHR to be transmitted to gNB. First direction is to introduce a similar UE capability (FG 40-6-x) for “Two PHR reporting” for sDCI mTRP STxMP in addition to legacy UE capability (FG 23-3-1c). Second direction is to reuse UE capability (FG 23-3-1c) also for sDCI mTRP STxMP.
Proposal 1: RAN1 down-selects one of following alternative:
· Alt1: Introduce a new UE capability (FG 40-6-x) for “Two PHR reporting” for single-DCI based multi-TRP STxMP which is similar to legacy UE capability (FG 23-3-1c).
· Alt2: Reuse the legacy UE capability (FG 23-3-1c) for “Two PHR reporting” also for single-DCI based multi-TRP STxMP
According to current RAN1 agreement, PHR reporting for sDCI mTRP STxMP is under twoPHRMode which means UE should report UE capability for “two PHR reporting” along with UE capability of sDCI mTRP STxMP (i.e., FG 40-6-1/40-6-1a/40-6-2/40-6-2a). Otherwise, if UE reports UE capability of sDCI mTRP STxMP (i.e., FG 40-6-1/40-6-1a/40-6-2/40-6-2a), but without indicating support of UE capability for “Two PHR reporting”, whether gNB can provide configuration of. twoPHRModer to the UE may need further discuss. From our perspective, it’s simpler to reporting both capability to gNB.
Proposal 2: UE indicating support of FG 40-6-1/40-6-1a/40-6-2/40-6-2a shall also indicate the support of FG 23-3-1c or FG 40-6-x (depending on RAN1’s decision on proposal 1).
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