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In this contribution, we present our opinions on UE features for eMIMO based on R1-2001484[1].

Discussion
FG 16-1a:
Taking Rel-15 UE capability for L1-RSRP based BM as reference, we suggest component 2 should also be one independent FG, e.g., 16-1a-1, and “Support of non-group based reporting for L1-SINR” as one new FG should be added.
Proposal 1: For FG 16-1a, 
· Suggest to separate component 2 as one independent FG, e.g., 16-1a-1
· Suggest to add one new FG “Support of non-group based reporting for L1-SINR”

FG 16-1e:
For component 2, we suggest to remove it. In RAN1#100e, we have one agreement to specify that UE is not required to tack the RSs which are not activated by MAC-CE.
Agreement:
When the number of RRC configured PL RSs for pathloss estimates for PUCCH, PUSCH and SRS is greater than 4, UE is not required to track the RSs which are not activated by MAC-CE.
In RAN1#99, there is another agreement as below shown that UE only is required to track up to 4 pathloss RSs regardless of the number of pathloss RSs configured by RRC. It is same as the maximum number of tracked RS in Rel-15. Thus, we can simplify set the maximum number of activated pathloss reference RS update for PUSCH/SRS/PUCCH as 4. UE capability is not necessary.
Agreement (RRC impact)
On power control for PUSCH, PUCCH, and SRS, the total number of maximum configurable pathloss RSs, in including those supported in Rel-15, by RRC is 64
· Note: Such pathloss reference signals are for configuration purpose only, and UE is still only required to track up to 4 pathloss RSs for any PUSCH, PUCCH, and SRS transmissions. 
· “Up to 4 pathloss RSs” applies the total number of pathloss RSs for PUSCH, PUCCH, and SRS

Proposal 2: For FG 16-1e, suggest to remove component 2.

FG 16-1f:
For component 5, we suggest to remove it. In Rel-15 PScell BFR, there is no UE capability on whether to support CFRA for BFR. Following the same principle, for Scell BFR, PUCCH-BFR should also be mandatory to be supported by UE, although NW has the right not to configure PUCCH-BFR.
Proposal 3: For FG 16-1f, suggest to remove component 5.

FG 16-2a:
Given that multiple feature components of FG 16-2a are uncorrelated, we suggest to split FG 16-2 into multiple feature groups.
For component 3 of basic components, it should be separated into two components for the sake that there is no relation between “The value of R=[1,2] for BD/CCE” and “Support of fully/partially time/frequency overlapped PDSCH reception (PDSCHs overlapping  types in time and frequency domain)”. Furthermore, for the later component, PDSCHs overlapping types should also be detailed, e.g., full overlapping/partial overlapping/non-overlapping, which will bring different implementation complexity for UE.
For component 4, 5 and 6 of basic components, they should not be basic components. In RAN1#99, out-of-order operations for multi-TRP case have been supported and also agreed to be optional for a UE as shown by the highlight in the following agreement.
Agreement 
For multi-DCI based multi-TRP, when PDCCHs schedule two PDSCHs/PUSCHs across TRPs, i.e. PDCCHs are associated with different values of CORESETpoolIndex, following operations are allowed: 
· PDCCH to PDSCH: 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 associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a different value of CORESETpoolIndex that ends later than symbol i.
· PDCCH to PUSCH: For any two HARQ process IDs  in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH associated with a different value of CORESETpoolIndex  that ends later than symbol i. 
· Note that from the UE perspective, it does not imply overlapped PUSCHs at the time.
· PDSCH to HARQ-Ack: In a given scheduled cell, the UE can receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH associated with a CORESETpoolindex different from the first PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.
Above features are optional for a UE that supports multi-DCI based multi-TRP
· For the CORESET without CORESETPoolIndex, the UE may assume that the CORESET is assigned with CORESETPoolIndex as 0

For component 8 of basic components, reusing FG 2-3 is enough, thus we suggest to remove it.

For component 6 of optional components, although Rel-16 has introduced to support two TDMed long PUCCHs transmission in a slot, there has already one FG 4-22a to support it in TR38.822, where FG4-2 is for the case of  two TDMed short PUCCHs transmission in a slot, and FG4-22 is for the case of  one short PUCCH and one long PUCCH TDMed transmission in a slot. Thus, we suggest to remove it.
	4-2
	2 PUCCH of format 0 or 2 in consecutive symbols
	1) 2 PUCCH format 0/2 in different symbols and once per slot for HARQ-ACK, 
2) 2 PUCCH format 0 in different symbols and once per slot for SR 
3) 2 PUCCH format 2 in different symbols and once per slot for CSI over two consecutive OFDM symbols

	4-22
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3, or 4 in the same slot
	1 PUCCH format 0 or 2and 1 PUCCH format 1, 3, and 4 in the same slot

	4-22a
	2 PUCCH transmissions in the same slot which are not covered by 4-22 and 4-2
	2 PUCCH transmissions in the same slot which are not covered by 4-22 and 4-2



Proposal 4: For FG 16-2a,
· Suggest to split it into multiple FGs
· For component 3 of basic components, suggest to separate it into two components
· One component: The value of R=[1,2] for BD/CCE
· One component: Support of fully/partially time/frequency overlapped PDSCH reception (PDSCHs overlapping  types in time and frequency domain)
· The candidate values of overlapping types should be detailed, e.g, full overlapping, partial overlapping, not support
· Suggest all of component 4,5 and 6 of basic components as optional components
· Suggest to remove component 8 of basic components
· Suggest to remove component 6 of optional components

FG 16-3a and 16-3b:
Basic components and optional components should be into different FGs for both FG 16-3a and 16-3b. 
We suggest to remove UCI omission as UE capability, for the reason that like Rel-15, UCI omission should be mandatory to support.
Proposal 5: For both FG 16-3a and 16-3b,
· Suggest to split both FGs into multiple FGs, e.g., basic components as one FG, optional FGs as multiple separated FGs
· Suggest to remove component 5 of basic components for both FGs

FG 16-5b:
For component 3, suggest to remove it. UL full power transmission mode 1 is mandatory to support new codebook subset. There is no related to UE capability.
Proposal 6: For FG 16-5b, suggest to remove component 3.

FG 16-5c:
For component 4, it is not clear to us. There is no related agreements and no necessity as UE capability.
For Note, we don’t understand why it is specially listed here. All of UL full power transmission modes support full power transmission for 1 antenna port. Current specification has supported it.
Proposal 7: For FG 16-5c, suggest to remove component 4 and Note.
Conclusion
In this paper, we provide our views on UE feature for eMIMO, and have the following proposals.
Proposal 1: For FG 16-1a, 
· Suggest to separate component 2 as one independent FG, e.g., 16-1a-1
· Suggest to add one new FG “Support of non-group based reporting for L1-SINR”
Proposal 2: For FG 16-1e, suggest to remove component 2.
Proposal 3: For FG 16-1f, suggest to remove component 5.
Proposal 4: For FG 16-2a,
· Suggest to split it into multiple FGs
· For component 3 of basic components, suggest to separate it into two components
· One component: The value of R=[1,2] for BD/CCE
· One component: Support of fully/partially time/frequency overlapped PDSCH reception (PDSCHs overlapping  types in time and frequency domain)
· The candidate values of overlapping types should be detailed, e.g, full overlapping, partial overlapping, not support
· Suggest all of component 4,5 and 6 of basic components as optional components
· Suggest to remove component 8 of basic components
· Suggest to remove component 6 of optional components
Proposal 5: For both FG 16-3a and 16-3b,
· Suggest to split both FGs into multiple FGs, e.g., basic components as one FG, optional FGs as multiple separated FGs
· Suggest to remove component 5 of basic components for both FGs
Proposal 6: For FG 16-5b, suggest to remove component 3.
Proposal 7: For FG 16-5c, suggest to remove component 4 and Note.
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