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	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
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(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

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

	16-2b-1
	Single-DCI based SDM scheme
	1. Support of single-DCI based SDM scheme 
2. FFS: Support of DMRS entry {0, 2, 3}

	NA
	
	N/A
	
	[Per band or per FSPC]
[MTK/SS]: per FSPC

	N/A
	N/A
	
	[Candidate values for component (3): {0,2,3}]

	Optional with capability signaling

	16-2b-1a
	Downlink PTRS
	1. Support of 2-port DL PTRS 
	16-2b-1
	
	N/A
	
	FFS
[Min] Per band (align with twoPortsPTRS-UL) 
	FFS
No
	FFS
No
	
	
	Optional with capability signaling

	16-2b-2
	Single-DCI based FDMSchemeA
	1. Support of single-DCI based FDMSchemeA

	NA
	
	N/A
	
	[Per band or per FSPC]

	No
	No
	
	
	Optional with capability signaling

	16-2b-3
	Single-DCI based FDMSchemeB
	1. Support of single-DCI based FDMSchemeB

	NA
	
	N/A
	
	 [per FSPC]
	No
	No
	
	
	Optional with capability signaling

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

	NA
	
	N/A
	
	[Per band or per FSPC]
	No
	No
	
	Component 2 candidate values {FFS}

	Optional with capability signaling

	16-2b-5
	Single-DCI based inter-slot TDM
	1. Support of single-DCI based inter-slot TDM
2. Support of RepNumR16 in PDSCH-TimeDomainResourceAllocation and the maximum value of RepNumR16 
3. Supported maximum TBS size [according to RepNumR16 in PDSCH-TimeDomainResourceAllocation] 
4.  [Maximum number of TCI states]
	NA
	
	N/A
	
	[Per band or per FSPC]
	No
	No
	
	Component 2 candidate values: {FFS}

Component 3 candidate values { FFS}
	Optional with capability signaling



Q11:  Signalling Type for 16-2b-1/16-2b-2/16-2b-3/16-2b-4/16-2b-5 (my assumption is that they can be common)
· Alt 1: FSPC (MTK/SS/QC/LG/Apple/Oppo/Vivo)
· Alt 2: Per band (ZTE/Ericsson/Nokia).  
	          Company
	Comments/Questions/Suggestions

	Summary of Q11
	ZTE: If these FGs are per FSPC, what the default beam is if UE supports SDCI based MTRP in one CC, but not support in another CC within one band. It should be noted that Rel-15 default TCI for single TRP is different from Rel-16 for MTRP. 
Ericsson: we have similar views as ZTE.  We support Alt2 (Per Band).
QC: Note sure if I understand ZTE’s comment. The default beam rule even in the case of no mTRP (Rel. 15) is determined separately for different CCs, i.e., “lowest CORESET ID monitored in the latest slot” is determined per CC, and CORESET/SSS configurations are independent in different CCs. It is NB’s responsibility to ensure consistency. Similarly, for mTRP, gNB needs to ensure that the two default beams (in mTRP CCs) are consistent with the one default beam (in regular CCs
Nokia: agree with QC on the default beam part. However, we do not see a clear motivation to agree with Alt.1. 
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	[bookmark: _Hlk41457698]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. Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency [for FR1] 
4. [Maximum number of unicast PDSCHs per CORESETPoolIndex per slot]
5. [PDSCH processing capability for CC]

	FFS
	
	N/A
	
	[per band / per FSPC]
TBD
[Nokia/Ericsson/Docomo/Nokia] Per band 

[Intel]Per band per BC 

[SS] Per FSPC 

[QC] Per FSPC and per BC 
	No
	FFS
	
	Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP
	FFS
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 [FR2 only?]
	16-2a
	
	
	
	TBD
	TBD
	TBD
	
	Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP
	Optional with capability signaling

	16-2a-1
	Overlapping PDSCHs in time and partially overlapping in frequency
	1. Support PDSCHs with partially[/fully] overlapping REs [in frequency], 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
2. FFS: Restrictions on the [maximum] number of MIMO layers of each scheduled PDSCH [if  PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain]
3. [The maximal number of PDSCH scrambling sequences per serving cell]
FFS whether default values of component 3/4 to be included in 16-2a
	16-2a
	
	
	
	TBD
	No
	No
	
	[Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP]
	Optional with capability signaling

	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
	16-2a
	
	
	
	[Ericsson]: Per UE
[Vivo/SS]: same with 16=2a
	No
	No
	
	
	Optional with capability signaling

	16-2a-4
	HARQ-ACK for multi-DCI based multi-TRP - separate
	1. Support of separate HARQ-ACK
1. The maximum number of long PUCCHs within a slot for separate HARQ-Ack
	16-2a
	
	
	
	[Ericsson]: 
Per UE
[QC]
Per band 
[Vivo]
Same with 16-2a
	No
	No
	
	ALT 1) Candidate values for Component 2:
{LongAndLong, LongAndShort, ShortAndShort} 
ALT 2) Candidate values for Component 2: Supported combinations are
· short+short;
· short+short and short+long
· short+short, short+long, and long+long
	Optional with capability signaling

	16-2a-4a
	HARQ-ACK for multi-DCI based multi-TRP - joint
	1. Support of joint HARQ-ACK 
	16-2a
	
	
	
	[Ericsson]: 
Per UE
[QC]
Per band 
[Vivo]
Same with 16-2a
	No
	No
	
	
	Optional with capability signaling

	16-2a-5
	Separate CRS rate matching
	Whether the UE can 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

	FFS16-2a
	
	
	
	[Ericsson]: 
Per UE
[QC]
Per band 
	No
	No
	
	
	Optional with capability signaling

	16-2a-6
	Default QCL enhancement for multi-DCI based multi-TRP
	Support of default QCL assumption per CORESETPoolIndex
	16-2a
	
	
	
	[Ericsson]: 
Per band
	N/A
	FR2 only
	
	FR2 only
	Optional with capability signaling

	16-2a-7
	Maximum number of activated TCI states
	1. The maximal number of activated TCI states per CORESETPoolIndex per BWP per CC including data and control
1. The maximal total number of activated TCI states across CORESETPoolIndex per BWP per CC including data and control
FFS whether default values to be included in 16-2a
	16-2a
	
	
	
	[Apple/MTK]: 
Per band

	No
	No
	
	Candidate values for Component 1: {1,2,4,8}

Candidate values for Component 2: {2,4,8,16}
	Optional with capability signaling

	16-2a-10
	Value of BD factor
	Value of R for BD/CCE
FFS whether default values to be included in 16-2a
	16-2a
	
	
	
	[Ericsson/Oppo]: 
Per UE
[QC]
Per BC
	No
	No
	
	Component:  {1,2}
	Optional with capability signaling



Q12:  Signalling type for 16-2a/16-2a-0/16-2a-1 (my assumption is that they can be common). This is the most controversial one that I ever see. The decision will impact whether we need 16-2a-9 for which I tends to use as contingency so that 16-2a-9 may not be needed.
· Alt 1: Per band (Nokia/Ericsson/Docomo/ZTE)
· Alt 2: Per band per BC (Intel)
· Alt 3: Per FSPC (Samsung/QC/LG/Oppo/Apple/Vivo)
 Alt 4: Per FSPC and per BC (QC)             
Q13: Signalling type for 16-2a-4/16-2a-4a
· Alt1: Per UE (Ericsson/ZTE/Apple/SS/Nokia)
· Alt 2: Per band (QC)
· Alt 3: Per FSPC (Vivo)
Q13-1: Signalling type for 16-2a-2
· Alt1: Per UE (Ericsson/ZTE/Nokia)
· Alt 2: Per band (QC)
· Alt 3: Per FSPC (Apple, Vivo, SS)
Q14: signalling type for 16-2a-5
· Alt 1: per UE (Ericsson/ZTE/LG/Nokia/Vivo)
· Alt 2: per band (QC/ZTE/Oppo/Apple)
Q15: Signalling type for 16-2a-10
· Alt 1: per UE (Ericsson/ZTE/SS/Nokia)
· Alt 2: per BC (QC/Apple/vivo)



	Company
	Comments/Questions/Suggestions

	Summary of Q12
	ZTE: what does Alt4 mean ? Does UE reports per FSPC, and reports per BC again?  It is noted that FSPC indicates it is signalled per feature set per component carrier (per CC per band per band combination)
QC: We did not propose Alt4 to the best of our knowledge 😊

	Summary of Q13
	  ZTE: ACK feedback is across all CCs. It must be per UE. 
Nokia: agree with ZTE.

	Summary of Q14
	

	Summary of Q15
	ZTE:  In current 38.213, for the purpose of reporting pdcch-BlindDetectionCA, UE determines a number of serving cells as [image: cid:image001.jpg@01D63929.4E95C990] where [image: cid:image002.jpg@01D63929.4E95C990] is the BD factor. We can see R should be the same across all CCs. 
QC: Each CA configuration is based on a reported BC that the UE supports. Then the corresponding reported R value can be used for CA in that BC. It is possible that the UE supports R=2 for a given band combination (e.g. with smaller number of total supported CCs) while it supports R=1 for a different band combination (e.g. with larger number of total supported CCs).



	
	




Suggestion for next round of Conference call: 
1. Q5: No objection so far for Alt 1. Note that it is better not to have FFS which may need new FG/component in my view.  
Q5: how to handle “maximum number of unicast PDSCHs per CORESETPoolIndex per slot ”, if need 
Support the component of “maximum number of unicast PDSCHs per CORESETPoolIndex per slot when two values of CORESETPoolIndex are configured” in 16-2a with candidate values {[1],2,4,7,FFS others}

1. Q9: No objection so far to remove words in bracket in 16-2a-1
Q9: Remaining issues for 16-2a/16-2a-0/16-2a-1, i.e. words in brackets? 
Remove words in brackets (i.e. [/fully] and [in frequency] in 16-2a-1)

1. Q10: Most companies are flexible to go to Alt1. So let us go to Alt1. 
Q10: Remaining issues for 16-2a-4, i.e. two alternatives 
Support Alt1 in the note in 16-2a-4

1. Q2: Alt 1 has slightly higher majority. However I don’t have strong confidence that Alt 1 can reach consensus easily. Companies may have concerns that wording can be too general or Rel-15 2-29a is sufficient or equivalent to this one. We can try. 
Q2: how to handle 16-2a-8
1. Issue 1. Whether to have unified FG for both multi-DCI based and single-DCI based
0. Alt 1 : Rename 16-2a-8 as 16-2c as a FG across 16-2a/16-2b family and revise the description as 
0. “whether UE supports simultaneous reception with different Type-D based on multiple spatial domain receiver filters” 

1. Q3: Alt 1 has slightly higher majority. However as a compromise for Nokia/ZTE, I have added a note. 
Q3: How to handle “the maximal number of PDSCH scrambling sequences per serving cell”
Support the component of “the maximal number of PDSCH scrambling sequences per serving cell” in 16-2a, with candidate values {1, 2}. Adding following note for 16-2a-0 and 16-2a-1: 
Note: Supported maximal number of PDSCH scrambling sequences per serving cell equal to 2 if this FG is supported.

	Company
	Comments/Questions/Suggestions

	ZTE
	Regarding FG 16-2a-8, the current description is “whether UE supports simultaneous reception with different Type-D”. It will be only for FR2. 
Meanwhile, the component 4 of FG 16-2a is “[Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency] [for FR1]”. 
Since FG16-2a will be per band or per FSPC, it is unclear why we restrict it in FR1 only.  Based on the previous discussion, some companies think single receive beam at UE side can still be used for simultaneous reception with different Type-D. 
So component 4 of FG 16-2a actually means two things
For FR1, support fully/partially overlapping PDSCHs in time and non-overlapping in frequency
For FR2, support fully/partially overlapping PDSCHs in time and non-overlapping in frequency based on single spatial domain receiver filter
 
Further, in FG 16-2a-8, UE needs to support multiple receive beams. That means
 For FR2, whether UE supports simultaneous reception with different Type-D based on multiple spatial domain receiver filters
 
So I'm wondering the above understanding is aligned with others, and if it is OK to clarify 16-2a-8 as follows
     whether UE supports simultaneous reception with different Type-D based on multiple spatial domain receiver filters

If so, single spatial domain receiver filter will be assumed as the basic fuctionality of FG16-2a which will be used for both FR1 and FR2.  That is, If UE doesnot support FG16-2a-8, it could be possible for UE to use single spatial domain receiver filter for supporting MDCI in FR2. 


	Apple
	Q5
Many discussion here is for the case that UE may use CA archteture to support MDCI based MTRP, so we should not mixed the number of unicast PDSCH from different TRP, i.e. CORESETPoolIndex. Note that in Rel-15, it is a per CC capability, for example FG5-11, there is no borrowing of PDSCH processing from one CC to the other CC. 
[image: cid:E9A3418A-8BB9-4AC7-8CA4-EEC34094F1B1@apple.com]

Q6
PDSCH processing capability #2 comes with strict time line, which will be impacted by many factors, for example PDSCH overlapping types, joint or separate HARQ, OOO PDCCH to PDSCH, OOO PDSCH to HARQ-ACK.
If we ever want to discuss PDSCH CAP#2, we should not start with a FG, we should have started to agree on the process timing line since we cannot reuse Rel-15 timeline due to the violation of many Rel-15 assumptions, for example, overlapping PDSCH, OOO etc. 


	QC
	[To Haitong]Regarding Q6 , we would be fine with your suggestion, if it is the common understanding that Cap2 is not supported if at least one CC is configured with mDCI. In that case, a note should be added, and we do not need to worry about the issues mentioned before.

	Oppo
	[To Q5] Now I am fine to have the FG. 
To make it clearer, I suggest to add a note or rename it by "maximum number of unicast PDSCHs per CORESETPoolIndex per slot when two values of CORESETPoolIndex are configured".

	QC
	Regarding Q5: how to handle “maximum number of unicast PDSCHs per CORESETPoolIndex per slot”, if need 
1. On the question related to interaction of this component with Rel. 15, we share similar understanding as MediaTek. This component is applicable only to mDCI CCs (configured with two values of CORESETPoolIndex) irrespective of dynamic scheduling per slot. 
1. If UE receives PDSCHs from only one TRP in a slot, does it mean that UE should support more TDMed PDSCHs than the reported value? No. This is like saying that for a UE configured with two CCs, if UE does not receive any PDSCHs in a slot in the first CC, UE should support more PDSCHs in the slot in the second CC. This is obviously not the case.
1. If instead of this FG, we have “total number of TDMed PDSCHs across both TRPs” then it is not clear if it would be useful. If at least two PDSCHs overlap in time, then interpretation of this FG becomes unclear.
Regarding Q6: how to handle “PDSCH processing capability”, if need
1. We would appreciate it if companies supporting Alt2 (no need) could elaborate a bit on how Rel. 15 capability can be used for this purpose given the additional complexity of mDCI CCs. We have provided the reason why this is needed, and different options (Options 1-3) that can handle the issue. 


	ZTE
	Regarding Q5, I have the same understanding as you.  Even though one CC can support MDCI based MTRP, it doesn't mean overlapping PDSCHs are always scheduled. 
In case when PDSCHs from only one TRP are scheduled within one slot, the maximum number of TDMed PDSCH for Rel-15 can be reused. 
In case when PDSCHs from two TRPs are scheduled within one slot, a new maximum number of TDMed PDSCH for Rel-16 can be introduced across two TRPs. In this case, reporting number of each TRP does not make sense since gNB should be aware of total upper bound of TDMed PDSCHs unless we define the total upper bound across two TRPs are double of that for each TRP. 

So our suggestion is 
Q5: how to handle “maximum number of unicast PDSCHs per CORESETPoolIndex per slot”, if need
Support the component of “maximum number of unicast PDSCHs across CORESETPoolIndex value 0 and 1 per slot” in 16-2a with candidate values {[1],2,4,7, [8]}
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