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Introductions
[bookmark: DocumentFor][bookmark: OLE_LINK13][bookmark: OLE_LINK14]In previous email discussions, the following set of features are agreed as the starting point for further discussion. In this paper, we provide our views on definition and categorization of eMIMO features.
	Index
	Feature group
	Components
	Prerequisite feature groups

	[bookmark: _Hlk24119888]16-1
	Multi-beam operation 
	1. Support of L1-SINR based beam selection
2. Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH
3. Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS
4. Simultaneous spatial relation update for multiple PUCCH resources
5. Default spatial relation for dedicated-PUCCH/SRS
6. Spatial relation update for AP-SRS via MAC CE
7. Pathloss reference RS update for PUSCH/SRS via MAC CE
8. SCell beam failure recovery (max # SCells configured for BFR)
	
TBD for #1
2-1, 2-4 for #2 
2-53, 2-59 for #3-#6
8-2 for #7
2-31 for #8

	16-2
	Multi-TRP operation for eMBB/URLLC
	Multi-DCI-based:
1. The maximum number of CORESET configured per “PDCCH-Config”
2. The maximum number of CORESET configured per TRP (i.e. same value of HigherLayerIndexPerCORESET (if configured) per “PDCCH-Config”)
3. The value of R for BD/CCE 
4. Whether the UE shall rate match around configured CRS patterns which is associated with  HigherLayerIndexPerCORESET (if configured)
Single-DCI-based:
5. Whether supporting two PTRS ports
6. For URLLC scheme 2b, whether the UE can support CW soft combining
7. For URLLC scheme 3 and 4, supported maximum TBS size
	TBD

	16-3
	eType-II codebook 
	Regular eType-II 
1. 8 parameter combinations
2. 2 PMI FD resolutions (R=1 and 2)
3. Rank 1 to 4
4. CBSR and rank restriction
5. UCI omission
Port selection eType-II 
1. 6 parameter combinations (combos with L=6 don’t apply)
2. 2 PMI FD resolutions (R=1 and 2)
3. Rank 1 to 4
4. CBSR and rank restriction
5. UCI omission
	TBD




	16-4
	Power-efficient DL transmission
	Low PAPR DMRS for PDSCH
	TBD 

	16-5
	Power-efficient UL transmission
	UL full power transmission (mode [0], 1, 2)
1. New UL codebook set(s) 
2. Multiple SRS resources in set with different number of ports
3. UE indication of TPMI(s) which delivers full power
	 [2-13, 2-14] for #1-#3

	16-6
	Low PAPR DMRS 

	1. PUSCH without transform precoding
2. PUSCH with transform precoding and with pi/2 BPSK modulation
3. PUCCH with transform precoding and with pi/2 BPSK modulation
	TBD for #1-#3




Multi-TRP operation
At least the following features are defined for multi-DCI based multi-TRP operation:
PDCCH monitoring:
· Increased number of CORESETs;
· Increased number of PDCCH BD/CCE per serving cell;
· PDCCH BD/CCE partition between cells with TRP and without TRP;
Reception of PDSCHs:
· Full/partial/non-overlapping overlapping with DMRS restriction and BWP restriction
· PDSCH scrambling enhancement, including more than 1 PDSCH scrambling and PDSCH scrambling per TRP;
· CRS rate matching enhancement, including CRS rate matching patterns per TRP;
· Out of order PDSCH reception for multi-TRP;
PUCCH transmission
· PUCCH resource association with TRP;
· PUCCH transmission for HARQ-ACK including joint/separate HARQ-ACK feedback;
· HARQ-ACK codebook construction for multi-TRP;
· Increased number of PUCCH transmission within a slot;
In our understanding, the following feature is basic Multi-TRP feature: 
Full/partial/non-overlapping overlapping with DMRS restriction and BWP restriction is a basic multi-TRP operation for multi-DCI based multi-TRP;
Enhanced PDSCH scrambling: more than 1 PDSCH scrambling;
For single DCI based operation:
Single TCI codepoint corresponding to more than 1 TCI states;
New DMRS entries;
URLLC schemes;
Two PTRS ports.

TCI codepoint indicating more than 1 TCI states is a basic feature for single DCI based operation.
	16-2
	Multi-TRP operation for eMBB/URLLC
	Multi-DCI-based:
1. Basic feature:
a. Enhanced PDSCH scrambling;
b. Full/partial/non-overlapping overlapping with DMRS restriction and BWP restriction is a basic multi-TRP operation for multi-DCI based multi-TRP;
c. Out of order PDSCH reception;
2. Enhanced CRS rate matching;
3. PDCCH monitoring:
a. Association of CORESET with HigherLayerIndexPerCORESET;
b. Maximum number of CORESETs, including maximum number of CORESET configured per TRP 
c. The value of R for BD/CCE;
4. PUCCH transmission:
a. Separate HARQ ACK/NACK feedback;
b. HAQR ACK/NACK codebook construction;
c. Increased number of PUCCH transmission within a slot;

Single-DCI-based:
5. Basic feature: Support of single TCI codepoint corresponding to more than 1 TCI states;
6. New DMRS entries;
7. Support of two PTRS ports;
8. Support of scheme 2a
9. Support of scheme 2b: 
a. For URLLC scheme 2b, whether the UE can support CW soft combining
10. Support of scheme 3;
11. Support of scheme 4;
12. For URLLC scheme 3 and 4, supported maximum TBS size
	TBD




Multi-Beam operation
For FR2 multi-beam related UE features, the following modification is recommended.
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	[bookmark: _GoBack]Multi-beam operation 
	1. Support of L1-SINR based beam selection
a. Support ZP IMR configuration
b. Support NZP IMR configuration
2. Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH
3. Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS
4. Simultaneous spatial relation update for group of PUCCH resources per BWP (max number of PUCCH resource groups per BWP)
5. Default spatial relation for dedicated-PUCCH/SRS
6. Spatial relation update for AP-SRS via MAC CE
7. Pathloss reference RS update for PUSCH/SRS via MAC CE (max number of configured pathloss reference RS for PUSCH/SRS/PUCCH)
8. SCell beam failure recovery (max # SCells configured for BFR, PUCCH-BFR resource configuration)
	
TBD for #1
2-1, 2-4 for #2 
2-53, 2-59 for #3-#6
8-2 for #7
2-31 for #8




Low PAPR DMRS 
Support of low PAPR RS for PUCCH is further split into two features, since in Rel-15, support of PUCCH format 3 and format 4 are also separate features..
	16-6
	Low PAPR DMRS
	1. PUSCH without transform precoding
2. PUSCH with transform precoding and with pi/2 BPSK modulation
3. PUCCH format3 with transform precoding and with pi/2 BPSK modulation
4. PUCCH format4 with transform precoding and with pi/2 BPSK modulation
	TBD
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Conclusion
In this contribution, we discussed the eMIMO features. Some modifications are recommended for multi-TRP, multi-beam and low PAPR RS.
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