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1 Introduction
This contribution discusses the remaining issues on NR Rel-16 UE features.
2 NR_L1enh_URLLC
I. FG 11-3c/d/e/f/g and FG11-4c/d/e/f/g/h/I & component 3 of FG 11-3 & Component 6 of FG 11-4/4a
All above FGs relate to limiting a number of PUCCH transmission within a slot. In Rel-15, similar restrictions were adopted for limiting the number of PUUCH transmissions within a slot. Therefore, component 3 of FG 11-3 is not necessary. In that sense, [11-4c to 4i] can be covered by [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot] for FG 11-4/4a, and [11-3c to 3g] can be covered by [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot] under FG 11-3 if component 3 of FG 11-3 is replaced by [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot].
Proposal 1: Add component [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot] for FG 11-4/4a and FG 11-3. 
II. FG 11-4, FG 11-4a, FG 12-1a
It has been agreed that use of a priority indicator for determining a priority of a PUSCH or PUCCH transmission is an optional feature. It has also been agreed that the priority indicator field in configurable – i.e. it’s use is not needed to operate a UE mixed traffic.
Component 4 is against the above and intends to only enable scheduling of a UE with mixed traffic using a single DCI format based on the priority indicator. There are fundamental problems with such as approach.
First, what would the size of the single DCI format be? Would it be the very compact DCI format x_2 that was introduced for URLLC and is highly inappropriate for eMBB or would it be the ~100-bit DCI format x_1 that is highly inappropriate for URLLC? Or would it be something in the middle that is a poor choice for both eMBB and URLLC? In general, that would contradict how DCI formats, intented for substantially different purposes, have been used in LTE/NR including in Rel-16 where a new DCI format was introduce in order for a gNB to separately schedule a UE on sidelink and on Uu link.
Second, use of a single DCI format to support both eMBB traffic and URLLC traffic is not supported by specifications as the configuration of several parameters is based on the DCI format and not on the priority indicator. For example, the MCS table is associated with the DCI format, not with the priority indicator. There is no way for a network to indicate use of a high spectral efficiency MCS table (Table 1 or 2 in TS 38.214) for eMBB and a low spectral efficiency MCS table (Table 3 in TS 38.214) for URLLC using a same DCI format. For example, HARQ-ACK timing is defined by dl-DatatoUL-ACK and by dl-DataToUL-ACK-ForDCI-Format1-2 and it is not possible to indicate different values for HARQ-ACK slot timing (slot or sub-slot) using a same DCI format. The same applies to several other configurations such as the reference SLIV or the number of cells for CA with Rel-15/Rel-16 PDCCH monitoring.
There are additional issues, such as an inefficient search space set configuration as different numbers of PDCCH candidates per CCE aggregation level are required for different target BLERs corresponding to different traffic types, but detailed discussion can occur later, if needed, as it should be clear that, both for operational reasons and reasons related to specification support, use of single DCI format to schedule both eMBB and URLLC is not practically possible.
Observation 1: Use of a single DCI format to schedule mixed traffic (eMBB and URLLC) for a UE is not feasible, both due to deployment considerations and due to absence of specification support. 
Currently, FGs 11-4, 11-4a, and 11-4b include support for mixed traffic based on an optional feature and on a field that the gNB is not mandated to configure. Combined with the above infeasibility to support mixed traffic using a single DCI format, Component 4 should be removed from FGs 11-4, 11-4a and Component 1 should be removed from FG 12-1 and should be replaced by the baseline operation of using DCI formats 0_1/1_1 for priority 0 (eMBB) and DCI formats 0_2/1_2 for priority 1.
Proposal 2: 
For FGs 11-4 and 11-4a:
replace “Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP” 
with “Supports DCI format 1_1 scheduling PDSCH with HARQ-ACK priority 0 and DCI format 1_2 scheduling PDSCH with HARQ-ACK priority 1 per BWP”.
For FG 12-1: 
replace “Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format” 
with “Configuration of PHY priority level for CG PUSCH and SR, and indication of priority level 0 by using DCI format 0_1 and of priority level 1 by using DCI format 0_2 for dynamic PUSCH”.

III. FG 12-1x
For “TB CRC for cancelled initial PUSCH with CBG based re-transmission” RAN1 discussion for maintenance is first needed. 
Proposal 3: A new FG for “TB CRC for cancelled initial PUSCH with CBG based re-transmission” is not introduced. 

IV. New FG 11-2d and 11-2e for DC
There are UE capabilities for the reference cell number for CA PDCCH BD/CCE limit for rel-16 monitoring and mixed monitoring as FG 11-2a and 11-2c. In the last meeting, similar to rel-15, UE capabilities related to DC PDCCH BD/CCE limit were agreed, but they are not reflected in the current UE feature table. Hence, we propose the addition of those capabilities as described below.
Proposal 4: Adopt the addition of UE capabilities related to DC PDCCH BD/CCE limit as described below.
	11. 
NR_L1enh_URLLC
	11-2d
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span for MCG and for SCG when configured with NR-NR DC with Rel-16 PDCCH monitoring capability on all the serving cells
	1. Supported combination of (pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
	11-2
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-2e
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured with NR-NR DC with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	1. Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
· Candidate values for pdcch-BlindDetectionMCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
· Candidate values for pdcch-BlindDetectionSCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
	11-2b
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)
	Optional with capability signalling



3 5G_V2X_NRSL
In RAN1#101-e, a discussion occurred on UE capability on the number of PSCCH a UE can receive and the number of RBs a UE can attempt to decode. In this meeting, values were selected for the number of PSCCH a UE can receive in a slot (i.e., X) and the number of non-overlapping RBs a UE can attempt to decode in a slot (i.e., Y) as follows: 
	Component
	Value

	X
	{floor (NRB /10 RBs), 2*floor (NRB /10 RBs)}

	Y
	NRB, where NRB is the number of RBs defined per channel bandwidth by RAN4 in 38.101-1 Table 5.3.2-1 for FR1 and 38.101-2 Table 5.3.2.-1 for FR2. 


In the current spec, PSCCH reception for each PSCCH resource candidate is limited to 1; information from 38.202 and 38.214 is provided below for reference.
	38.202, Section 6.3:
Table 6.3-3: Sidelink "Reception Types"
	"Transmission Type"
	Physical Channel
	Associated
Transport Channel
	Comment

	A
	PSBCH
	SL-BCH
	

	B
	PSSCH
	SL-SCH
	

	C
	PSCCH
	SL-SCH
	

	D
	PSFCH
	N/A 
	


Table 6.3-4: Sidelink "Reception Type" combinations
	Supported Combinations 
	Comment

	A
	

	B
	Note 1

	C
	Note 1

	 D
	

	B+C
	Note 1

	Note 1:      Corresponds to simultaneous reception within one sub-channel




	38.214, Section 8.3:
For sidelink resource allocation mode 1, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A and 2-B, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A and 2-B, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.



Based on this, the higher limit on X value (i.e., 2*floor (NRB /10 RBs)) may be invalid if X only counts valid PSCCH reception. One possible interpretation is that X contains 3 PSCCH candidates corresponding to 3 OCCs on the same sub-channel. Since there always are 3 OCCs in each sub-channel, this implies that the number of valid PSCCHs is up to X/3. On the other hand, if interpretation is that X only counts valid PSCCH reception,, X value 2*floor (NRB /10 RBs) cannot be realized, and can be considered to be removed.

Proposal: Confirm RAN1 understanding on X value for PSCCH reception capability (FG15-1) between two interpretations below.
· Interpretation 1: The X value includes 3 PSCCH candidates corresponding to 3 OCCs on the same sub-channel. This implies that the upper limit on the number of valid PSCCH(s) a UE can receive in a slot is X/3. 
· Interpretation 2: The X value refers to the number of valid PSCCH(s) a UE can receive in a slot. In this case, the higher value of X (i.e., 2*floor (NRB /10 RBs)) is not possible and thus can be considered to be removed.
4 NR_eMIMO
4.1 On MU CSI enhancements
The following feature group (FG) was discussed during UE feature email discussion [2], where the red text shows the update (discussed, but not agreed yet) from the version agreed during RAN1#101-e.
	16-8
	Active CSI-RS resources and ports for mixed codebook types in any slot
	1. Report a list of codebook combinations as {codebook 1, codebook 2, codebook 3}
1. For each codebook combination, report a list of {max number of ports per resource, max number of resources, max number of total ports}
	[2-35] 2-36/2-40/2-41/2-43 in Rel-15, and 16-3a, 16-3b in Rel-16
	
	
	
	
	
	
	
	Component-1 candidate values:
Codebook 1 = {Type I SP, Type I MP}
codebook 2 = {Type II, Type II PS, eType II R=1, eType II R=2, eType II PS R=1, eType II PS R=2 }
(Codebook 2, Codebook 3) = {(Type II, NULL), (Type II PS, NULL), (eType II R=1, NULL), (eType II R=2, NULL), (eType II PS R=1, NULL), (eType II PS R=2, NULL), (Type II, Type II PS)}
 
FFS: whether introduce codebook 3, where codebook 3 is downselected from {Type II, Type II PS, eType II R=1, eType II R=2, eType II PS R=1, eType II PS R=2, NULL}
 
Note 3：if a UE reports one or more codebook combinations in 16-8, then usage of active CSI-RS resources and ports for multiple codebooks in any slot is allowed only within those combinations
 
Note 4: For coexisting of mixed codebooks in any slot, gNB need to honor 16-8 and per-codebook capability 2-36/40/41/43 and 16-3a/b
 
FFS: the max number of combinations can be signaled in component 1
Note 5: Up to 4 combinations for component 1
FFS: the minimum requirement for component 2
 
Component-2 candidate values:
· Maximum 16 triplets for each codebook combination
· Max # of Tx ports in one resource: {4,8,12,16,24,32}
· Max # resources: {1 to 64}
· Max # total ports: {4 to 256}



The main discussion is about the candidate values for component 1. In particular, it was argued that the candidate values (Codebook 2, Codebook 3) = (eType II R=1, NULL), (eType II R=2, NULL), (eType II PS R=1, NULL), (eType II PS R=2, NULL) are redundant since there are separate FGs 16-3a-1 and 16-3b-1 for reporting capability about the R value. That is, if the UE reports capability according to FG 16-3a-1, then the UE supports (Codebook 2, Codebook 3) = (eType II R=1, NULL), (eType II R=2, NULL) implicitly. In our view, this argument is restrictive to UE implementations since it requires a UE to be always capable of (Codebook 2, Codebook 3) = (eType II R=1, NULL), (eType II R=2, NULL) if the UE reports capability according to FG 16-3a-1. In practice, a UE capable of FG 16-3a-1 may not be capable of supporting FG 16-8 at all. So, we prefer to keep all values for component 1.
Proposal 1: Support the red text in the description of FG 16-8 below. 
	16-8
	Active CSI-RS resources and ports for mixed codebook types in any slot
	1. Report a list of codebook combinations as {codebook 1, codebook 2, codebook 3}
1. For each codebook combination, report a list of {max number of ports per resource, max number of resources, max number of total ports}
	[2-35] 2-36/2-40/2-41/2-43 in Rel-15, and 16-3a, 16-3b in Rel-16
	
	
	
	
	
	
	
	Component-1 candidate values:
Codebook 1 = {Type I SP, Type I MP}
codebook 2 = {Type II, Type II PS, eType II R=1, eType II R=2, eType II PS R=1, eType II PS R=2 }
(Codebook 2, Codebook 3) = {(Type II, NULL), (Type II PS, NULL), (eType II R=1, NULL), (eType II R=2, NULL), (eType II PS R=1, NULL), (eType II PS R=2, NULL), (Type II, Type II PS)}
 
FFS: whether introduce codebook 3, where codebook 3 is downselected from {Type II, Type II PS, eType II R=1, eType II R=2, eType II PS R=1, eType II PS R=2, NULL}
 
Note 3：if a UE reports one or more codebook combinations in 16-8, then usage of active CSI-RS resources and ports for multiple codebooks in any slot is allowed only within those combinations
 
Note 4: For coexisting of mixed codebooks in any slot, gNB need to honor 16-8 and per-codebook capability 2-36/40/41/43 and 16-3a/b
 
FFS: the max number of combinations can be signaled in component 1
Note 5: Up to 4 combinations for component 1
FFS: the minimum requirement for component 2
 
Component-2 candidate values:
· Maximum 16 triplets for each codebook combination
· Max # of Tx ports in one resource: {4,8,12,16,24,32}
· Max # resources: {1 to 64}
· Max # total ports: {4 to 256}



4.2 Types for FGs on multi-DCI based multi-TRP
During the e-mail discussion [2], the following updates on the types of following FGs are provided.
	16-2a
	Multi-DCI based multi-TRP
	1. The maximum number of CORESETs configured per “PDCCH-Config”
1. The maximum number of CORESETs configured per CORESETPoolIndex ( if CORESETPoolIndex is not configured, it is assumed CORESETPoolIndex = 0) per “PDCCH-Config”
1. Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency 
1. Maximum number of unicast PDSCHs per CORESETPoolIndex per slot
1. [PDSCH processing capability for CC]
	FFS
	Yes
	N/A
	
	FFS FSPC
	No
	No
	
	Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP

FFS: component (5) only applies to UE processing capability #1

[bookmark: _Hlk42697325]Component 1:  Candidate values {[2,] 3,4,5}

Component 2: Candidate values {1,2,3}

Component 4: Candidate values {1,2,4,7}
Note: per SCS, similar with Rel-15

	Optional with capability signaling

	16-2a-0
	Overlapping PDSCHs in time and fully overlapping in frequency and time
	1. Support PDSCHs with fully overlapping REs, i.e. the allocated REs for PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 0 and PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 1 are exactly the same REs 
1. The maximal number of PDSCH scrambling sequences per serving cell
	16-2a
	Yes
	N/A
	
	FFS ALT1) per band
ALT2) FSPC
	No
	No
	
	Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP

[bookmark: _Hlk42695920]Component 2: Candidate values {[1,] 2}
	Optional with capability signalling

	16-2a-1
	Overlapping PDSCHs in time and partially overlapping in frequency
	1. Support PDSCHs with partially[/fully] overlapping REs, i.e. the allocated REs for PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 0 and PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 1 are partially overlapped, with at least one RE  
	[16-2a-0]
	Yes
	N/A
	
	FFS ALT1) per band
ALT2) FSPC
	No
	No
	
	
	Optional with capability signalling



Considering that multi-DCI based multi-TRP requires a lot of burden in UE side, it is desirable to make the support of FG16-2a to be flexible as much as possible. So, we support the type of FG16-2a to be FSPC. On FG16-2a-0 and FG16-2a-1, setting their type as ‘per band’ is actually meaningless given that their pre-requisite (FG16-2a) is set as FSPC. Since FSPC indicates each CC inside a band, the bands and CCs supported for FG16-2a-0 and FG16-2a-1 would be governed by FG16-2a, no matter which bands are reported for them. So the reasonable type for FG16-2a-0 and FG16-2a-1 would be FSPC which can further limit the CCs supporting those FGs compared to FG16-2a, resulting in lightening UE implementation burden.
Proposal 2: Support the types of FG16-2a/16-2a-0/16-2a-1 as FSPC.

4.3 Maximum number of unicast PDSCHs for FDMSchemeB / TDMSchemeA
FG 5-11/5-11a/5-11b describe the maximum number of unicast PDSCH’s per slot per CC a UE supports for UE processing time capability 1. FG 5-13/5-13a/5-13b/5-13c describe the maximum number of unicast PDSCHs per slot per CC a UE supports for UE processing time capability 2.
In the current description of 5-11/5-12/5-13, it is not very clear if 2 PDSCH transmissions for FDM scheme B and TDM scheme A are counted separately toward the number a UE reported. In our view, both the schemes involve demodulation and LLR generation operation similar to handling of two separate PDSCH TB’s in non-M-TRP situation. They also involve combining operation of two separately processed LLR’s for decoding operation or may involve two decoding operations depending on implementation. In that sense, those two PDSCHs should be counted separately toward the number a UE reported. Hence, we would like to propose to confirm RAN1 interpretation in the following way.
Proposal 3: Confirm the interpretation that two PDSCHs in FDM scheme B and TDM scheme A are counted separately for the purpose of FG 5-11/5-12/5-13.

4.4 On UE Full power Tx
Based on the email discussion [2], the following updates (shown in red) in the three feature groups (FGs) have been discussed. 
	16-5b
	UL full power transmissionfullpowerMode1
	1.    Supported UL full power transmissionfullpowerMode1
2.    [Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}]

	16-5c-2
	UL full power transmissionfullpowerMode2– SRS resources
	1.    [Number of Tx to support mode 2: {2Tx, 4Tx, 2Tx_4Tx}]
2.    The SRS configuration with different number of antenna ports for Mode 2: {[NULL,]1_2, 1_4, [2_4],1_2_4}

	16-5c-3
	UL full power transmissionfullpowerMode2– full power TPMI groups
	1.    TPMI group(s) which delivers full power: {2-port {2-bit bitmap}, 4-port non-coherent {G0~G3}, 4-port partial-coherent {G0~G6}, [FFS: 4-port full-coherent {G0~G6}]}

	Note: When a full coherent UE operates in mode 2, the way it reports TPMIs should be the same as a partial-coherent UE
Note: For 4 port partial-coherent or full-coherent UE, UE can report: 2-port {2-bit bitmap} and 4-port non-coherent {G0~G3} and 4-port partial-coherent {G0~G6}
For 4 port non-coherent UE, UE can report: 2-port {2-bit bitmap} and 4-port non-coherent {G0~G3}
For 2 port UE, UE can report: 2-port {2-bit bitmap}



The first update is the component 2 in FG 16-5b, which is currently within the square bracket. In our view, the square bracket can be removed since the three candidate values provide implementation flexibility to a UE. 
The second update is related to FG 16-5c-2. The first update is to delete the first component. In our view, it can be deleted since we already have the second component about different SRS port combinations. For the second update in component 2, the technical motivation of having 2Tx_4Tx is unclear since for the case when the UE is configured with multiple SRS resources with different number of ports, full power can only be achieved with 1-port SRS resource. Since 1Tx is not included in 2Tx_4Tx, it is not needed in the UE capability reporting. Note that the full power can already be achieved in R15 if the UE is configured with a single 1-port SRS resource. Regarding the NULL value, since this FG is optional, it is redundant to include NULL as a candidate value, since it is the same as UE not reporting this FG. So, we prefer to remove both NULL and 2_4 from the set of candidate values for component 2.
The third update is related to FG 16-5c-3. First, since TPMI group reporting for 4 port full coherent is the same as that for 4 port partial coherent, the FFS on 4 port full coherent can be removed and the first note should be added. Second, regarding the third column, it should be clarified that only one TPMI group from {G0-G3} can be reported in case of 4 port non-coherent. Likewise, only one TPMI group from {G0-G6} can be reported in case of 4 port partial-coherent. The second note should be revised accordingly. Finally, regarding the second note, it should be clarified that whether a 4 port partial-coherent UE can report only A or one of A, B, or, C, where
· A: (X1, X2, X3)
· X1: 2-port, 2-bit bitmap 
· X2: 4-port, non-coherent, one from {G0-G3} and 
· X3: 4-port, partial-coherent, one from {G0-G6}. 
· B: (X1, X3)
· X1: 2-port, 2-bit bitmap 
· X3: 4-port, partial-coherent, one from {G0-G6}. 
· C: X3
· X3: 4-port, partial-coherent, one from {G0-G6}. 
In our view, the UE should report only A, i.e., all of (X1, X2, X3). Likewise, the note for 4 port non-coherent should also be clarified.
Proposal 4: Regarding UE capability for full power UL transmission,
· FG 16-5b, remove the square bracket from component 2
· FG 16-5c-2
· Remove component 1
· Remove NULL and 2_4 from component 2
· FG 16-5c-3 
· Remove FFS and add the first note
· Revise the third column to include that only one TPMI group can be reported for 4 port non-coherent and 4 port partial coherent.
· Revise the second note accordingly
· Clarify the second note that the UE shall report two TPMI groups (2-bit bitmap and one non-coherent TPMI group from G0-G3) in case of 4 port non-coherent UE, and three TPMI groups (2-bit bitmap, one non-coherent TPMI group from G0-G3, and one partial-coherent TPMI group from G0-G6) in case of 4 port partial-coherent UE. 
Accordingly, the proposal for the revised FG 16-5c-3 is as follows.
Proposal 5: revise the FG 16-5c-3 as shown in highlighted blue.
	16-5c-3
	UL full power transmissionfullpowerMode2– full power TPMI groups
	1.    TPMI group(s) which delivers full power: {2-port {2-bit bitmap}, one 4-port non-coherent group from {G0~G3},one 4-port partial-coherent group from {G0~G6}, [FFS: 4-port full-coherent {G0~G6}]}
	
	
	
	
	
	
	
	
	Note: When a full coherent UE operates in mode 2, the way it reports TPMIs should be the same as a partial-coherent UE
Note: For 4 port partial-coherent or full-coherent UE, UE shallcan report: 2-port {2-bit bitmap} and one 4-port non-coherent group from {G0~G3} and one 4-port partial-coherent group from {G0~G6}
For 4 port non-coherent UE, UE shallcan report: 2-port {2-bit bitmap} and one 4-port non-coherent group from {G0~G3}
For 2 port UE, UE can report: 2-port {2-bit bitmap}



5 MR-DC/CA enhancement
	18. MR-DC/CA enhancement
	[18-4b]
	1. [Support of SCell dormancy indication without data scheduling within active time]
	[Support of SCell dormancy indication without data scheduling within active time]
	TBD
	Yes
	N/A
	
	FFS [Per UE or Per BC]
	No
	[Yes or N/A]
	N/A
	



For the FG 18-4b, following alternatives are considered:
Alt.1
· The FG 18-4b is removed with the following assumption:
· The N value in 38.213 10.3 can be relaxed by [X] (X> 0) symbols for each subcarrier spacing, depending on further discussion in RAN1 and/or RAN4 replying LS in the next meeting. 
· This does not preclude the possibility that DCI format 0_1 and/or 1_1 carrying dormancy indication field is expected only in the first 3 symbols of a slot, to be further discussed in the next RAN1 meeting together with consideration of RAN4 replying LS.

Alt.2
· The FG 18-4b is kept with the following assumption:
· No relaxation on N value in 38.213 10.3 from RAN1 perspective; further requirement could be defined as RAN4 capability if deemed necessary
· No restriction on the possible location of DCI format 0_1 and 1_1 carrying dormancy indication field in a slot

We prefer to keep 18-4b. HARQ-ACK feedback requirements are different – for example, 18-4 may not result to less latency than the current MAC-based activation/deactivation while 18-4b does. The attributes and motivates for 18-4 and 18-4b are identifiably different and therefore they should be separate FGs. Therefore it is preferred to keep the 18-4b.
Proposal 1: The FG 18-4b is kept.

	18. MR-DC/CA enhancement
	18-2a
	Enhanced single UL TX operation for FDD Pcell EN-DC
	TDM restriction to LTE FDD Pcell in EN-DC for single UL-Transmission associated functionality when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-Scell in LTE-TDD-FDD CA with LTE-TDD-Pcell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)

[4] dropping NR transmission when LTE and NR transmissions collide for Type 1 UE]

	18. MR-DC/CA enhancement
	18-2b
	Support of HARQ-offset for SUO case1 in EN-DC with LTE TDD Pcell for type 1 UE
	Support of HARQ-offset for SUO case1 in EN-DC with LTE TDD Pcell for type 1 UE

	18. MR-DC/CA enhancement
	18-3
	Dual Tx transmission for EN-DC with FDD Pcell(TDM pattern for dual Tx UE)
	TDM restriction to LTE FDD Pcell in EN-DC for dual UL Tx operation when tdm-patternConfig-r16 is configured
1) DL-reference UL/DL configuration defined for LTE-FDD-Scell in LTE-TDD-FDD CA with LTE-TDD-Pcell
2) PRACH transmission in non- designated UL subframes given by the DL-reference configuration (only for type 1 UE)
3) LTE UL transmissions scheduled/triggered by a DCI in any UL subframe not limited to the reference TDM pattern (only for type 1 UE)

	18. MR-DC/CA enhancement
	18-3a
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern in case of FDD Pcell
	UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE) in case of FDD Pcell

	18. MR-DC/CA enhancement
	18-3b
	Semi-statically configured LTE UL transmissions in all UL subframes not limited to tdm-pattern in case of TDD Pcell
	UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE) in case of TDD Pcell



For FG18-2a/2b/3/3a/3b, a remaining issue is whether each of them is for synchronous EN-DC. As provided during UE feature email discussion [3], our view is to remove the note “[This FG is for synchronous EN-DC]” from FG18-2a/2b/3/3a because it was not specified even for the single TX UL operation in Rel-15 and similar approach can be applied for Rel-16.
Proposal 2: The note “[This FG is for synchronous EN-DC]” is removed from FG18-2a/2b/3/3a/3b.
6 Conclusion
This contribution discusses about remaining issues for Rel-16 NR UE feature. Based on the discussion, the following proposals and observation are provided:
NR_L1enh_URLLC
Proposal 1: Add component [Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot] for FG 11-4/4a and FG 11-3. 
Observation 1: Use of a single DCI format to schedule mixed traffic (eMBB and URLLC) for a UE is not feasible, both due to deployment considerations and due to absence of specification support. 
Proposal 2: 
For FGs 11-4 and 11-4a:
replace “Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP” 
with “Supports DCI format 1_1 scheduling PDSCH with HARQ-ACK priority 0 and DCI format 1_2 scheduling PDSCH with HARQ-ACK priority 1 per BWP”.
For FG 12-1: 
replace “Configuration of PHY priority level for CG PUSCH and SR, and dynamic indication of priority level for dynamic PUSCH with a single DCI format” 
with “Configuration of PHY priority level for CG PUSCH and SR, and indication of priority level 0 by using DCI format 0_1 and of priority level 1 by using DCI format 0_2 for dynamic PUSCH”.
Proposal 3: A new FG for “TB CRC for cancelled initial PUSCH with CBG based re-transmission” is not introduced. 
Proposal 4: Adopt the addition of UE capabilities related to DC PDCCH BD/CCE limit as described below.
	11. 
NR_L1enh_URLLC
	11-2d
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span for MCG and for SCG when configured with NR-NR DC with Rel-16 PDCCH monitoring capability on all the serving cells
	2. Supported combination of (pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
	11-2
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	11. 
NR_L1enh_URLLC
	11-2e
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured with NR-NR DC with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	2. Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
· Candidate values for pdcch-BlindDetectionMCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
· Candidate values for pdcch-BlindDetectionSCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
· Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
· Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
	11-2b
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)
	Optional with capability signalling



5G_V2X_NRSL
Proposal: Confirm RAN1 understanding on X value for PSCCH reception capability (FG15-1) between two interpretations below.
· Interpretation 1: The X value includes 3 PSCCH candidates corresponding to 3 OCCs on the same sub-channel. This implies that the upper limit on the number of valid PSCCH(s) a UE can receive in a slot is X/3. 
· Interpretation 2: The X value refers to the number of valid PSCCH(s) a UE can receive in a slot. In this case, the higher value of X (i.e., 2*floor (NRB /10 RBs)) is not possible and thus can be considered to be removed.
NR_eMIMO
Proposal 1: Support the red text in the description of FG 16-8 below. 
	16-8
	Active CSI-RS resources and ports for mixed codebook types in any slot
	1. Report a list of codebook combinations as {codebook 1, codebook 2, codebook 3}
1. For each codebook combination, report a list of {max number of ports per resource, max number of resources, max number of total ports}
	[2-35] 2-36/2-40/2-41/2-43 in Rel-15, and 16-3a, 16-3b in Rel-16
	
	
	
	
	
	
	
	Component-1 candidate values:
Codebook 1 = {Type I SP, Type I MP}
codebook 2 = {Type II, Type II PS, eType II R=1, eType II R=2, eType II PS R=1, eType II PS R=2 }
(Codebook 2, Codebook 3) = {(Type II, NULL), (Type II PS, NULL), (eType II R=1, NULL), (eType II R=2, NULL), (eType II PS R=1, NULL), (eType II PS R=2, NULL), (Type II, Type II PS)}
 
FFS: whether introduce codebook 3, where codebook 3 is downselected from {Type II, Type II PS, eType II R=1, eType II R=2, eType II PS R=1, eType II PS R=2, NULL}
 
Note 3：if a UE reports one or more codebook combinations in 16-8, then usage of active CSI-RS resources and ports for multiple codebooks in any slot is allowed only within those combinations
 
Note 4: For coexisting of mixed codebooks in any slot, gNB need to honor 16-8 and per-codebook capability 2-36/40/41/43 and 16-3a/b
 
FFS: the max number of combinations can be signaled in component 1
Note 5: Up to 4 combinations for component 1
FFS: the minimum requirement for component 2
 
Component-2 candidate values:
· Maximum 16 triplets for each codebook combination
· Max # of Tx ports in one resource: {4,8,12,16,24,32}
· Max # resources: {1 to 64}
· Max # total ports: {4 to 256}



Proposal 2: Support the types of FG16-2a/16-2a-0/16-2a-1 as FSPC.
Proposal 3: Confirm the interpretation that two PDSCHs in FDM scheme B and TDM scheme A are counted separately for the purpose of FG 5-11/5-12/5-13.
Proposal 4: Regarding UE capability for full power UL transmission,
· FG 16-5b, remove the square bracket from component 2
· FG 16-5c-2
· Remove component 1
· Remove NULL and 2_4 from component 2
· FG 16-5c-3 
· Remove FFS and add the first note
· Revise the third column to include that only one TPMI group can be reported for 4 port non-coherent and 4 port partial coherent.
· Revise the second note accordingly
· Clarify the second note that the UE shall report two TPMI groups (2-bit bitmap and one non-coherent TPMI group from G0-G3) in case of 4 port non-coherent UE, and three TPMI groups (2-bit bitmap, one non-coherent TPMI group from G0-G3, and one partial-coherent TPMI group from G0-G6) in case of 4 port partial-coherent UE. 
Proposal 5: revise the FG 16-5c-3 as shown in highlighted blue.
	16-5c-3
	UL full power transmissionfullpowerMode2– full power TPMI groups
	1.    TPMI group(s) which delivers full power: {2-port {2-bit bitmap}, one 4-port non-coherent group from {G0~G3},one 4-port partial-coherent group from {G0~G6}, [FFS: 4-port full-coherent {G0~G6}]}
	
	
	
	
	
	
	
	
	Note: When a full coherent UE operates in mode 2, the way it reports TPMIs should be the same as a partial-coherent UE
Note: For 4 port partial-coherent or full-coherent UE, UE shallcan report: 2-port {2-bit bitmap} and one 4-port non-coherent group from {G0~G3} and one 4-port partial-coherent group from {G0~G6}
For 4 port non-coherent UE, UE shallcan report: 2-port {2-bit bitmap} and one 4-port non-coherent group from {G0~G3}
For 2 port UE, UE can report: 2-port {2-bit bitmap}



MR-DC/CA enhancement
Proposal 1: The FG 18-4b is kept.
[bookmark: _GoBack]Proposal 2: The note “[This FG is for synchronous EN-DC]” is removed from FG18-2a/2b/3/3a/3b.
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