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1 Introduction
This paper provides our views on Rel-16 UE features for NR eMIMO. Detailed proposals are described in the following sections and summarized in feature list table presented in Section 3.
2 Views on UE features for NR eMIMO
1.1. Views on UE features for multi-beam operation
FG 16-1a TCI state activation across multiple CCs

Capability components should be combined, except that certain components have quite different complexity/memory from others. Our view for 16-1a-1 is as follows.

•
Component 1 is with regards to computation complexity of CMR power, including both 1 and 2 antenna ports of CSI-RS

•
Component 2 is with regards to computation complexity of IMR power 

•
Since complexity for CMR power and IMR power are quite different, no need to combine Component 1 and Component 2

•
Component 3 has been merged into component 2, so it is removed

•
Component 4 should be removed because it corresponds to complexity of CMR + IMR. The complexity of CMR has been handled by component 1 and component 9. The complexity of IMR has been handled by component 2 and component 3. For L1-SINR measurement, the complexity of CMR and the complexity of IMR are quite different. There is no need to consider their complexity jointly.
•
Component 5 is with regards to memory size of CMR and IMR. Since memory sizes for SSB CMR, CSI-RS CMR, ZP-IMR, NZP-IMR are similar, no need to separate them 

•
Components 6, 7, 8 are removed because they are sub-components of Component 5

•
Component 9 is removed because it is a sub-component of Component 1

Proposal 1: Suggest the changes for FG 16-1a in Section 3.
FG 16-1a-2 Non-group based L1-SINR reporting
Proposal 2: Remove the brackets for “[Optional with capability signalling]”.

FG 16-1b TCI state activation across multiple CCs

Proposal 3: Change the title from “TCI state activation and spatial relation update” to “TCI state activation across multiple CCs”.

We have the following proposal because this feature can be applied even across bands.

Proposal 4: Type should be “Per BC”. 

Proposal 5: This reporting should be “Optional with capability signalling”. 

FG 16-1b-2 Spatial relation update across multiple CCs

Proposal 6: Type should be “Per BC”. 

Proposal 7: This reporting should be “Optional with capability signalling”. 

FG 16-1b-3 Spatial relation update for PUCCH group

Proposal 8: This reporting should be “Optional with capability signalling”. 

FG 16-1c Default spatial relation

Proposal 9: This reporting should be “Optional with capability signalling”. 

FG 16-1d MAC CE spatial relation update for AP-SRS

Proposal 10: This reporting should be “Optional with capability signalling”. 

FG 16-1e Pathloss reference RS activation via MAC CE

Proposal 11: This reporting should be “Optional with capability signalling”. 

FG 16-1f SCell beam failure recovery

We don’t need capability component for “Support of PUCCH-BFR” because it is just the same as normal SR transmission.

Proposal 12: Remove capability component for “Support of PUCCH-BFR”.
Capability component for “Density of CSI-RS for new beam identification for SCell BFR” is unnecessary. 
Proposal 13: Remove capability component for “Density of CSI-RS for new beam identification for SCell BFR”. 

Proposal 14: This reporting should be “Optional with capability signalling”. 

Proposal 15: Type should be “Per band”. 

FG 16-1g Resources for beam management, pathloss measurement, BFD, and BFR

In principle, the UE capability in the amounts of reference signal resources for various functions in NR-eMIMO can be considered altogether. For example, the maximum number of maintained pathloss RSs is up to 4 per CC. However, this max number is per CC based. It is necessary to have a cap on the total number within a slot across CCs by jointly considering the number of resources for other measurement like L1-RSRP and L1-SINR. Individual reporting is not beneficial unless some of them have quite different characteristics from others and it can be addressed separately in that case. From L1‘s perspective, part of UE’s processing for SSB/CSI resources configured for L1-RSRP, L1-SINR, pathloss measurement, and BFD are shared, and the total number is usually the bottleneck. There is no need to exclude pathloss measurement and BFD.

Proposal 16: Jointly report the capability for the amounts of reference signal resources for various functions. 

Proposal 17: Remove the brackets in component 1 and title. 

The capability for the number of configured resources and for the number of resources to perform measurement in a slot should be separately captured. The former corresponds to the capability of the memory size, while the latter is concerned with the capability of computation complexity. 

Proposal 18: Add capability component for “The maximum number of SSB/CSI-RS/CSI-IM resources across all CCs configured for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, and new beam identification”. 

Proposal 19: Remove the components 2, 3, and 4 because they can be merged into component 1.
Proposal 20: Add 2-24 in prerequisite feature groups.
Proposal 21: This reporting should be “Optional with capability signalling”. 
1.2. Views on UE features for multi-TRP/Panel transmission
FG 16-2a, FG16-2a-0 and FG 16-2a-1 for multi-DCI based multi-TRP

A controversial topic is whether the basic FG 16-2a should include a component “supporting non-overlapping PDSCH REs (including time overlapping).” After RAN1#100b, it had been agreed to have one basic component and two new FGs for UE capability reporting on PDSCH overlapping types. As already pointed by several companies, allowing overlapping PDSCHs in time as a basic components violates previous agreements that OOO is optional. Allowing FDMed PDSCHs with time overlapping as a basic component implies either 
Case 1): OOO should be also basic component to be supported, or 

Case 2) if OOO is not supported, the only case for FDMed PDSCHs overlapping in time is that two PDCCHs should end at the same symbol, according to the following Rel-15 ‘in-order’ behaviour:

“For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i.”

Actually the specification above was specified without considering time-domain PDSCH overlapping, which is not allowed in Rel-15. By further allowing PDSCH overlapping in time in Rel-16, the ‘in-order’ behaviour can be maintained only if the two PDCCHs end at the same symbol. However Case 2 implies a tight restriction for PDCCH resource scheduling from two TRPs. Thus we propose to limit to TDMed non-overlapping PDSCH for FG 16-2a.

We also propose that “the maximum number of MIMO layers of each scheduled PDSCH” should be a basic component for M-DCI based operation. It should be in FG 16-2a but not in FG 16-2a-0 or FG16-2a-1. Thus we have the following proposal:

Proposal 22: FG16-2a for M-DCI should further include:

· Support non-overlapping PDSCHs in time

· The maximum number of MIMO layers of each scheduled PDSCH
Regarding the rest of overlapping types other than the basic one, we suggest to further support fully-overlapping in time in FG 16-2a-0. Different from that in S-DCI case, for M-DCI case, 

· Overlapping condition may be not aligned from symbol to symbol

· Overlapping condition may be not aligned from RB to RB.
M-DCI gain observed in Rel-16 for spectrum efficiency improvement comes from flexibility for RA allocation in frequency-domain, but not in time-domain. So new FG#1 may be similar to S-DCI but further allows flexibility for resource allocation in frequency-domain. On the other hand, from UE’s perspective, with the constraint of PDSCH alignment in time domain, a UE may simply assume the co-channel PDSCHs are with the same (Starting symbol, Length) as S-DCI case without decoding another DCI to know exact time-domain resource allocation of another PDSCH. Non-aligned (Starting symbol, Length) for overlapped PDSCHs is more challenging for interference handling. As one step further from FG 16-2a, we prefer to define FG-16-2a-0 to include “Support fully overlapping in time” (Fig. 2) and “Support non-overlapping REs in frequency” (Fig. 1). FG-16-2a-1 then includes the most challenging case with partially overlapping PDSCH REs, as illustrated in Fig. 3.
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Proposal 23: FG16-2a-0 includes

· Support non-overlapping PDSCHs in frequency

· Support fully overlapping in time; (PDSCHs are with the same starting symbol and length)
Proposal 24: FG16-2a-1 includes “Support partially overlapping PDSCH REs.”
FG 16-2a-8 Simultaneous reception with different Type-D
We suggest to remove the bracket. FG 16-2a-8 is for both PDSCH and PDCCH.
Proposal 25: FG 16-2a-8 is for both PDSCH and PDCCH: “Whether UE supports receiving time-overlapping PDSCHs/PDCCHs with different Type-D”.
FG 16-2b Single-DCI based multi-TRP

Since there is no FG16-2b now, the FG16-2b should be removed from the column of prerequisite FGs.
Proposal 26: The FG16-2b is removed from the column of prerequisite FGs.

Next, we discuss the “FFS” components in FG 16-2b-1 and FG 16-2b-5. Since Component 1 in FG 16-2b-1 is how the SDM scheme is captured in the specification, Component 1 should be there as is. The SDM scheme can work well even if the DMRS entry {0, 2, 3} is not supported, so Component 3 in FG 16-2b-1 should be an optional feature for the SDM scheme. Third, there seems no strong motivation to support both TCI state mappings, so a UE can decide which mapping to support for convenience of implementation. 

Proposal 27: Remove the word “FFS” from all components in FG 16-2b-1 and FG 16-2b-5.
Considering maximum TB size for TDM schemes, we have the following proposals:

Proposal 28: Add a value of 20 CBs to the set of candidate values for maximum TB size in FG 16-2b-4.

Proposal 29: Add a value of 40 CBs to the set of candidate values for maximum TB size in FG 16-2b-5.

Similar to FG 16-2a-8, we suggest to indicate that a UE can only support one Rx beam or can support simultaneous two Rx beams by indicating “Maximum number of QCL Type D RSs indicated in a codepoint of a DCI”, in FG 16-2b-1, FG 16-2b-2, and FG 16-2b-3. 
Proposal 30: Add a component “Maximum number of QCL Type D RSs indicated in a codepoint of a DCI”, in FG 16-2b-1, FG 16-2b-2, and FG 16-2b-3. 

Finally, we have the following proposals for the attributes of FGs.

Proposal 31: All feature groups for single-DCI based multi-TRP operation are optional with capability signalling and of type “per FSPC”.
Proposal 32: Except for FG 16-2b-0, all feature groups require no FR1/FR2 differentiation.
1.3. Views on UE features for UL full power transmission
16-5c UL full power transmission mode 2
SRS resource based feature (i.e., multiple SRS resource with different number of ports) and for TPMI group based feature in mode 2 don’t need to be tied together. It will be beneficial for UE to report its capability individually.  
Proposal 33: Split FG 16-5c into 2 FGs, one each for SRS resource based and for TPMI group based
Also, Component 3 and component 4 should be considered together as the current statement can make confusion. For example, if an UE reports “the maximum number of SRS resources in set with different number of ports” (Component 3) to be 2, and reports “Number of ports per SRS resource” (Component 4) to be 4, it is not clear if UE can only support [4port, 1port] or also can support [4port, 2port]. To make it clear, we suggest to merge component 3 and 4 as below (also see updated table in next section):
Number of SRS resources (NSRS) and number of ports combination supported for mode 2 operation:

· For NSRS=x: Nports combination is [n1, n2, …, nx], where ni are distinct values for the number of ports in the i-th SRS resource 
Proposal 34: merge component 3 and component 4 and provide joint candidate values
3 UE feature list for eMIMO

We provide the UE feature list for eMIMO considering our proposals. Revised parts are written in red.

	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 (V2X 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

	
	16-1a-1
	SSB/CSI-RS for L1-SINR measurement
	1. The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot shall not exceed MB_1
2. The max number of CSI-IM and NZP-IMR resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as IMR to measure L1-SINR within a slot shall not exceed MB_1-1
3. The max number of NZP-IMR resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-SINR within a slot shall not exceed MB_1-2

4. The max number of SSB/CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs   configured to measure L1-SINR (including CMR and IMR) within a slot shall not exceed MB_1-3
5. The max number of SSB/CSI-RS (1Tx)/CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR (including CMR and IMR) shall not exceed MC_1

6. The max number of CSI-IM resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-SINR shall not exceed MC_1-1

7. The max number of NZP IMR resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-SINR shall not exceed MC_1-2

8. The max number of SSB/CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR (including CMR and IMR) shall not exceed MC_1-3

9. The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured as CMR to measure L1-SINR within a slot shall not exceed MB_2

10. Supported density of CSI-RS (CMR)

11. The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-SINR (including CMR and IMR) shall not exceed MD_1


	2-21, 2-22 or 2-23, 2-23a
	
	
	
	Per band
	
	
	
	
	Optional with capability signalling

Component-1 to 4, candidate value set for MB_1 and MB_1-x is {0, 8, 16, 32, 64}

Component-5 to 8, candidate value set for MC_1 and MC_1-x is {0, 4, 8, 16, 32, 64}

Component-9, candidate value set for MB_2 is {0, 4, 8, 16, 32, 64}

Component-10: candidate value set: 

{"not supported", "1 only", "3 only", "both 1 and 3"}

Component-11, candidate value set for MD_2 is {0, 1, 4, 8, 16, 32, 64}

	
	16-1a-2
	Non-group based L1-SINR reporting
	1. Support of non-group based L1-SINR reporting with N_max L1-SINR values reported
	[16-1a-1]
	
	
	
	Per band
	[No]
	[No]
	
	
	[Optional with capability signaling]
Candidate value set is {1, 2, 4} 

FFS: default value equals 1

	
	16-1a-3
	Group based L1-SINR reporting
	1. Support of group based L1-SINR reporting
	16-1a-1
	
	
	
	Per band
	[No]
	[No]
	
	
	Optional with capability signalling

	
	16-1b
	TCI state activation across multiple CCs and spatial relation update
	1. Support of Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH

2. FFS: details on whether/how to indicate band pairs which can share the same DL TCI state
	Component 1: 2-1, 2-4
	
	N/A
	
	TBD

[Per BC or per band]
	No
	Yes
	
	
	FFS Optional with capability signalling

	
	16-1b-2
	Spatial relation update across multiple CCs
	1. Support of Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS
1. FFS: details on whether/how to indicate band pairs which can share the same UL spatial relation info
	Component 1: 2-59, 2-60


	
	N/A
	
	[Per BC or per band]
	No
	Yes
	
	
	FFS Optional with capability signalling

	
	16-1b-3
	Spatial relation update for PUCCH group
	1. Support of PUCCH resource groups per BWP for simultaneous spatial relation update
	2-53, 2-59, 4-24
	
	N/A
	
	 [Per BC or per band]
	No
	Yes
	
	
	FFS Optional with capability signalling

	
	16-1c
	Default spatial relation
	Support of default spatial relation and pathloss reference RS for dedicated-PUCCH/SRS and PUSCH [scheduled by DCI format 0_0]
	[Component 1: 2-20,] 2-53, 2-59
	
	N/A
	
	 [Per band]
	[No]
	Yes
	
	
	FFS Optional with capability signalling

	
	16-1d
	MAC CE spatial relation update for AP-SRS
	[Support of / The maximum number of] spatial relation update for AP-SRS via MAC CE
	2-53, 2-59
	
	N/A
	
	 [Per UE]
	No
	[No]
	
	
	FFS Optional with capability signalling

	
	16-1e
	Pathloss reference RS activation via MAC CE
	1. The maximum number of configured pathloss reference RSs for PUSCH/SRS by RRC for MAC-CE based pathloss reference RS update

2. FFS: The maximum number of activated pathloss reference RS update for PUSCH/SRS/PUCCH [across CCs / within a slot across all CCs / per CC]

3. FFS: Number of measurement samples N to apply newly activated pathloss reference RS
	8-2, 8-3
	
	N/A
	
	 [Per UE]
	No
	No
	
	
	FFS Optional with capability signalling

	
	16-1f
	SCell beam failure recovery
	1. The maximum number of SCells [configured] for SCell beam failure recovery [simultaneously] 

2. FFS: Support of PUCCH-BFR 

3. FFS: The maximum number of CSI-RS and/or SSB resources for new beam identification of SCell BFR [across all CCs / within a slot across all CCs / per CC] 
4. FFS: Density of CSI-RS for new beam identification for SCell BFR 
	2-31
	
	N/A
	
	FFS Per UE
	No
	
	
	
	FFS Optional with capability signalling

	
	16-1g
	Resources for beam management, [pathloss measurement, BFD, and BFR]
	1. The maximum number of SSB/CSI-RS/[CSI-IM] resources [within a slot] across all CCs for any of L1-RSRP measurement, L1-SINR measurement, [pathloss measurement, BFD, and new beam identification]
2. The maximum number of SSB/CSI-RS/CSI-IM resources across all CCs configured for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, and new beam identification
3. FFS: The maximum number of SSB/CSI-RS resources within a slot across all CCs for pathloss measurement

4. FFS: The maximum number of SSB/CSI-RS resources within a slot across all CCs for BFD

5. FFS: The maximum number of SSB/CSI-RS resources across all CCs for new beam identification
	2-24
	
	N/A
	
	FFS
	No
	
	
	
	FFS Optional with capability signalling

	
	16-2a
	Multi-DCI based multi-TRP
	1. The maximum number of CORESETs configured per “PDCCH-Config”

2. The maximum number of CORESETs configured per CORESETPoolIndex ( if CORESETPoolIndex is not configured, it is assumed CORESETPoolIndex = 0) per “PDCCH-Config”

3. The value of R=[1,2] for BD/CCE
4. Support non-overlapping PDSCHs in time (TDMed PDSCHs)[Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency] [for FR1]
5. The maximum number of MIMO layers of each scheduled PDSCH
6. The maximal number of PDSCH scrambling sequences per serving cell

FFS whether default value of R is needed
	TBD
	
	N/A
	
	TBD [per band / per FSPC]

Per FSPC
	N
	TBD
	
	
	TBD

	
	16-2a-0
	Overlapping PDSCH Type 1s in time and non-overlapping in frequency
	1. Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency 
2. Support fully overlapping in time (partially/fully overlapping in freq); (PDSCHs are with the same starting symbol and length)
	
	
	
	
	Per FSPC
	
	
	
	
	

	
	16-2a-1
	Overlapping PDSCH Type 2 Simultaneous reception of Multiple PDSCHs overlapping in frequency
	· Support fully overlapping PDSCHs at frequency and partially/fully overlapping at time

· Support partially overlapping PDSCH REs in frequency and partially/fully overlapping in time

· The maximum number of MIMO layers of each scheduled PDSCH [if  PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain]
· The maximal number of PDSCH scrambling sequences per serving cell

FFS whether default values of component 3/4 to be included in 16-2a
	
	
	
	
	Per FSPC
	
	
	
	
	

	
	16-2a-2
	Out-of-order operation for DL
	1. Support out-of-order operation for PDCCH to PDSCH

2. Support out-of-order operation for PDSCH to HARQ-ACK
	
	
	
	
	Per UE
	
	
	
	Note: this FG is a WA in RAN1
	

	
	16-2a-3
	Out-of-order operation for UL
	1. Support out-of-order operation for PDCCH to PUSCH
	
	
	
	
	Per UE
	
	
	
	
	

	
	16-2a-4
	HARQ-ACK for multi-DCI based multi-TRP - separate
	1. Support of separate HARQ-ACK
2. [Support of two TDMed long PUCCHs in a slot]
	
	
	
	
	Per UE
	
	
	
	
	

	
	16-2a-4a
	HARQ-ACK for multi-DCI based multi-TRP - joint
	1. Support of joint HARQ-ACK 
	
	
	
	
	Per UE
	
	
	
	
	

	
	16-2a-5
	Separate CRS rate matching
	Whether the UE shall rate match around configured CRS patterns which is associated with CORESETPoolIndex  (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex

	
	
	
	
	Per UE
	
	
	
	
	

	
	16-2a-6
	Default QCL enhancement for multi-DCI based multi-TRP
	Support of default QCL assumption per CORESETPoolIndex
	
	
	
	
	Per UE
	
	
	
	
	

	
	16-2a-7
	Maximum number of activated TCI states
	1. Support of maximum per CORESETPoolIndex

2. Support of total maximum

FFS whether default values to be included in 16-2a
	
	
	
	
	Per FSPC
	
	
	
	
	

	
	16-2a-8
	Simultaneous reception with different Type-D
	whether UE supports receiving time-overlapping [PDSCHs]/PDCCHs with different Type-D

FFS whether default values to be included in 16-2a
	
	
	
	
	Per band
	
	
	
	
	

	
	16-2a-9
	[Simultaneous reception across CCs with Multi-DCI]
	[The maximum number of CCs supporting multi-DCI based multi-TRP simultaneously]
	
	
	
	
	
	
	
	
	Note: If the type of 16-2a is agreed to be FSPC or Fs this FG will be removed 
	

	
	16-2a-10
	Value of BD factor
	R=[(1,2] for BD/CCE
	
	
	
	
	
	
	
	
	
	

	
	16-2b-0
	Two default beams for single-DCI based multi-TRP
	Support of default QCL assumption with two TCI states
	16-2b
	
	N/A
	
	Per band Per FSPC
	TDD only
	FR2 only
	
	
	Optional with capability signalling 

	
	16-2b-1
	Single-DCI based SDM scheme
	1. FFS: Support of  DCI indication of 2 TCI states by a codepoint and DMRS ports within two CDM groups
2. Support of two PTRS ports
3. FFS Support of DMRS entry {0, 2, 3}
4. Maximum number of QCL Type D RSs indicated in a codepoint of a DCI
	16-2b, TBD
	
	N/A
	
	Per band Per FSPC
	N
	N
	
	
	Optional with capability signalling

	
	16-2b-2
	Single-DCI based FDMSchemeA
	1. Support of FDMSchemeA
2. Maximum number of QCL Type D RSs indicated in a codepoint of a DCI

	16-2b, TBD
	
	N/A
	
	Per band Per FSPC
	N
	N
	
	
	Optional with capability signalling 

	
	16-2b-3
	Single-DCI based FDMSchemeB
	1. Support of FDMSchemeB
2. For FDMSchemeB, whether the UE can support CW soft combining
3. Maximum number of QCL Type D RSs indicated in a codepoint of a DCI
	16-2b, TBD
	
	N/A
	
	[Per FSPC]
	N
	N
	
	
	Optional with capability signalling

	
	16-2b-4
	Single-DCI based TDMSchemeA
	1. Support of TDMSchemeA
2. Supported maximum TBS size for TDMSchemeA

	16-2b, TBD
	
	N/A
	
	Per band Per FSPC
	N
	N
	
	Component 2 candidate values {10 CBs, 20 CBs}


	Optional with capability signalling

	
	16-2b-5
	Single-DCI based inter-slot TDM
	1. Support of MAC CE to activate two TCI states for a TCI codepoint
2. Support of RepNumR16 in PDSCH-TimeDomainResourceAllocation and the maximum value of RepNumR16 
3. Supported maximum TBS size according to RepNumR16 in PDSCH-TimeDomainResourceAllocation
1. FFS: TCI state mapping to PDSCH transmission occasions (Cyclical mapping or Sequential mapping)
	16-2b, TBD
	
	N/A
	
	Per band Per FSPC
	N
	N
	
	Component 1 candidate values: {8,16}

Component 2 candidate values {10 CBs, 40 CBs}


	Optional with capability signalling 

	
	16-3a
	Regular eType-II
	Basic components:

1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II for R=1

2. Support of parameter combinations  1-6

3. Support of rank 1,2
4. FFS: CBSR with hard amplitude restriction
	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	
	16-3a-1
	Support of PMI sub-bands with R=2
	{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II for R=2
	
	
	
	
	
	
	
	
	
	

	
	16-3a-2
	Support of parameter combinations 7-8
	Support of parameter combinations 7-8
	
	
	
	
	
	
	
	
	
	

	
	16-3a-3
	Support of rank 3,4
	Support of rank 3,4
	
	
	
	
	
	
	
	
	
	

	
	16-3a-4
	CBSR
	ALT 1) CBSR with soft amplitude restriction (capture consequence if not supported ( hard amplitude restriction is supported)

ALT 2) CBSR
	
	
	
	
	
	
	
	
	
	

	
	16-3b
	Port selection eType-II
	Basic components:

1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support port selection eType-II for R=1

2. 6 parameter combinations (combos with L=6 don’t apply) 

3. Support of rank 1,2
	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	
	16-3b-1
	Support of PMI sub-bands with R=2
	{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support port selection eType-II for R=2
	
	
	
	
	
	
	
	
	
	

	
	16-3b-2
	Support of rank 3,4
	Support of rank 3,4
	
	
	
	
	
	
	
	
	
	

	
	16-4
	Low PAPR DMRS for DL
	Low PAPR DMRS for PDSCH
	FFS
	
	N/A
	
	[Per UE]
	No
	No
	
	
	[Optional]

	
	16-5a
	UL full power transmission [mode 0]
	1. Supported UL full power transmission [mode 0]
	2-13, 2-14
	Yes
	N/A
	Yes
	FFS: Per FS or Per band or Per band per BC
	N/A
	N/A
	
	
	Optional

	
	16-5b
	UL full power transmission mode 1
	1. Supported UL full power transmission mode 1
2. [Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}]
	2-13, 2-14
	
	N/A
	
	FFS: Per FS or Per band or Per band per BC
	No
	No
	
	
	Optional

	
	16-5c-1
	UL full power transmission mode 2 - SRS resource based
	1. Supported UL full power transmission mode 2 by multiple SRS resources with different number of ports
2. Number of Tx to support mode 2: {2Tx, 4Tx, 2Tx_4Tx}

3. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’]. FFS on details for supported number of Tx.

4. FFS: Number of ports per SRS resource
Number of SRS resources and Number of ports combination supported for mode 2 operation:

· 4Tx UE

· NSRS=2, Nports combination: {[2port, 4port]}

· FFS for other candidate values

5. FFS: Maximum number of different spatial relation info for all SRS resources for usage set to ‘codebook’ in a resource set

6. TPMI group which delivers full power. FFS on details for supported number of Tx.

Note: UE indicating mode 2 shall support full power transmission for 1 antenna port]
	2-13, 2-14
	
	N/A
	
	FFS: Per FS or Per band or Per band per BC
	No
	No
	
	
	FFS

	
	16-5c-2
	UL full power transmission mode 2 – TPMI group based
	1. Supported UL full power transmission mode 2 by reported TPMI groups
2. Number of Tx to support mode 2: {2Tx, 4Tx, 2Tx_4Tx}
3. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’]. FFS on details for supported number of Tx.
4. FFS: Number of ports per SRS resource
5. FFS: Maximum number of different spatial relation info for all SRS resources for usage set to ‘codebook’ in a resource set
6. TPMI group which delivers full power. FFS on details for supported number of Tx.

	
	
	
	
	
	
	
	
	
	

	
	16-6a
	Low PAPR DMRS for PUSCH without transform precoding
	1. For PUSCH without transform precoding
	FFS
	Yes
	N/A
	Yes
	FFS: Per band
	N/A
	N/A
	
	
	FFS: Optional with capability signalling

	
	16-6b
	Low PAPR DMRS for PUCCH
	For PUCCH format 3 and[/or] PUCCH format 4, [if capable,] with transform precoding and with pi/2 BPSK modulation
	[FG 1-7, 4-4, 4-5]
	
	N/A
	
	FFS: Per band
	No
	No
	
	
	FFS: Optional with capability signalling

	
	16-6c
	Low PAPR DMRS for PUSCH with transform precoding and with pi/2 BPSK
	For PUSCH with transform precoding and with pi/2 BPSK modulation
	FFS
	Yes
	N/A
	Yes
	FFS: Per band
	N/A
	N/A
	
	
	FFS: Optional with capability signalling

	
	16-7
	Extension of the maximum number of configured aperiodic CSI report settings
	Extension of the maximum number of configured aperiodic CSI report settings for all codebook types
	
	
	
	
	[Per band]
	
	
	
	
	

	
	16-8
	Active CSI-RS resources and ports for mixed codebook types in any slot
	FFS: the detailed component design
	
	
	
	
	
	
	
	
	
	


4 Conclusion

In this document, we provided the proposals for UE feature list for eMIMO.

