3GPP TSG RAN WG1 #100bis


                                   




       











        R1-200xxxx
e-Meeting, April 20th – 30th, 2020
Agenda Item:
7.2.11.6
Source:
Moderator (AT&T)
Title:
Summary of Email Approval [100b-e-NR-UEFeatures-eMIMO-03] 
Document for:
Discussion/Decision
1 Introduction

This document presents the summary of email approval [100b-e-NR-UEFeatures-eMIMO-03]  during RAN1 #100bis-e. According to the Chairman’s Notes:
	[100b-e-NR-UEFeatures-eMIMO-03] Email discussion/approval till 4/24 – Ralf (ATT),  (16-3 family)

· Decide how many new FGs to add as a result of separating basic from optional components in 16-3a “Regular eType-II”

· Decide how many new FGs to add as a result of separating basic from optional components in 16-3b “Port selection eType-II”


The following was discussed and agreed during RAN1 #100bis-e within the scope of [100b-e-NR-UEFeatures-eMIMO-03]  “Email discussion/approval” [1].
The following will be removed from the final document, however, in the meantime, please take note of this guidance of the RAN1 MCC technical officer:
	W.r.t the naming convention, the following suggestion […] may be helpful to keep the previous company’s name (only the most recent one) in the filename, so that we can easily tell which previous version this is based on, and may solve the issue when there are crossing emails.
e.g. something like the following:

5_Incoming_Liaison_Statements/Summary-1_v1-LG

5_Incoming_Liaison_Statements/Summary-1_v2-LG-CATT

5_Incoming_Liaison_Statements/Summary-1_v2-LG-vivo

5_Incoming_Liaison_Statements/Summary-1_v3-CATT-HWHiSi


2 Summary of Email Approval [100b-e-NR-UEFeatures-eMIMO-03] 
The following is the proposal in [1] for discussion in this email approval:

FL Proposal 3: (16-3 family)

· Decide how many new FGs to add as a result of separating basic from optional components in 16-3a “Regular eType-II”

· Decide how many new FGs to add as a result of separating basic from optional components in 16-3b “Port selection eType-II”

2.1 Regular eType-II
The following are the alternatives in [1] for discussion in this email approval:
Alt. 1:

	16-3a
	Regular eType-II
	Basic components:

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

2. 8 parameter combinations (FFS: Value of L per the number of antenna ports)

3. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with value R=1

4. Rank restriction

5. FFS: UCI omission

Optional components

1. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with R=2

2. Rank 1 to 4 Support of rank 3,4

3. CBSR 

4. FFS: The maximum number of configured aperiodic CSI Report Settings

5. FFS: Support of mixed codebook types


	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-1
	Frequency unit size for eType-II
	For regular eType-II: 

Support of PMI sub-bands with N3>19; 

[Support of PMI sub-bands with R=2 and N3 <=19] 

	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-2
	Rank for eType-II
	Support of rank 3,4 for regular eType-II
	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-3
	CBSR for eType-II
	Support for CBSR for regular eType-II
	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-4
	FFS: AP-CSI reports for eType-II
	FFS: The maximum number of configured aperiodic CSI Report Settings


	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-5
	FFS: Mixed codebook type for eType-II
	FFS: Support of mixed codebook types
	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional


Alt. 2:
	16-3a
	Regular eType-II
	Basic components:

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

2. 8 Support of parameter combinations (FFS: Value of L per the number of antenna ports) 1-6
3. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with value R=1 N3<=19
4. Rank restriction 1 and 2
5. FFS: UCI omission

Optional components

1. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with R=2

2. Rank 1 to 4 Support of rank 3,4

3. CBSR 

4. FFS: The maximum number of configured aperiodic CSI Report Settings

5. FFS: Support of mixed codebook types


	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-1
	CSI-RS and number of PMI subbands  for eType-II
	For regular eType-II: 

A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources across all CCs simultaneously, total # of Tx ports across all CCs simultaneously, Max # of PMI subbands N3}, where N3>=19
	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-2
	Rank for eType-II
	Support of rank 3,4 for regular eType-II
	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-3
	CBSR for eType-II
	Support of CBSR for regular eType II
	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-4
	Codebook parameter combination 7-8 for eType II
	Support of codebook parameter combinations 7-8
	16-3a, TBD
	
	
	
	
	
	
	
	
	

	16-3a-5
	FFS: Mixed codebook type for eType-II
	FFS: Support of mixed codebook types
	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional


Alt. 3:

	16-3a
	Regular eType-II
	Basic components:

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

2. 8 parameter combinations (FFS: Value of L per the number of antenna ports)

3. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with value R=1

4. Rank restriction

5. FFS: UCI omission
6. Support of rank 1,2

Optional components

1. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with R=2

2. Rank 1 to 4 Support of rank 3,4

3. CBSR 

4. FFS: The maximum number of configured aperiodic CSI Report Settings

5. FFS: Support of mixed codebook types


	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-1
	Frequency unit size for eType-II
	For regular eType-II: 

Support of PMI sub-bands with N3>19; 

[Support of PMI sub-bands with R=2 and N3 <=19] 

	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-2
	Rank for eType-II
	Support of rank 3,4 for regular eType-II
	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-3
	CBSR for eType-II
	(1) Whether UE supports CBSR 

(2) If UE supports CBSR, whether UE supports 4 values of restriction, i.e. amplitudeSubsetRestriction as in 38.214
	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-4
	FFS: AP-CSI reports for eType-II
	FFS: The maximum number of configured aperiodic CSI Report Settings


	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-5
	FFS: Mixed codebook type for eType-II
	FFS: Support of mixed codebook types
	16-3a, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3a-6
	UCI omission
	Support of UCI omission
	16-3a, TBD
	
	
	
	
	
	
	
	
	


Alt. 4: Replace existing FG 16-3a with the following FG:

	16-3a
	Regular eType-II
	CSI-RS capability: A list of supported combinations, each combination is of {Max # of Tx ports in one resource, max # of resources and total # of Tx ports} to support regular eType II

Support of parameter combinations {support L=6, not support L=6}

Number of PMI subbands {R=1, R=1-2}

Jointly reported with component 1, i.e., a list of supported combinations, each combination is of { Max # of Tx ports in one resource, max # of resources and total # of Tx ports, R=1 or R=1-2}

Supported rank: {1-2, 1-4}

Support amplitude subset restriction level {no amplitude subset restriction, support amplitude subset restriction}


	TBD
	YES
	N/A
	Regular eType-II codebook is not supported.
	FFS: Per band or Per band per BC or per band
	N/A
	 N/A
	
	Component 1 (same to FG2-36/40/41/43): 

Maximum size of the list is 16. 

the candidate values for the max # of Tx port in one resource is 

{4, 8, 12, 16, 24, 32}

The candidate value set of the max # of resources is:

{from 1 to 64}

The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:

{from 2 to 256}

Component 2 (already agreed in RAN1#99): candidate values {‘support L=6’, ‘not support L=6’}

Component 3: candidate values {‘R=1’, ‘R=1-2’}

Component 4 (already agreed in RAN1#99): candidate values {‘RI={1,2}’, ‘RI={1,2,3,4}’}

Component 5 (already agreed in RAN1 #98b): candidate values { ‘no amplitude subset restriction’, ‘support amplitude subset restriction’} 
	Optional with capability signaling


According to the feedback in [1], Alt. 1 has twice as many supporting companies as all other alternatives. However, it seems Alt. 1, Alt. 2, and Alt. 3 are not complete proposals due to the FFS for 16-3a-4 and 16-3a-5. Furthermore, there’s divergence as to whether new FGs are needed, or simply candidate component values. Companies are invited to address these topics and make constructive suggestions on how to finalize the number of rows/FGs for a new baseline. At the least, we should try to complete the proposals, so we don’t have to add new rows/FGs after RAN1 #100bis-e. 
	Company
	Comments/Questions/Suggestions

	Apple
	We prefer the following FG design. However, as long as UE has flexibility to report its capability, we are fine the number of FGs, i.e. merging the FGs

FG1: Basic FG that includes the triplets and the features that UE has to support conditioned on UE supports Rel-16 Type 2 
FG2: R=2

FG3: L=6, i.e. parameter setting 7/8

FG4: RI=3/4

FG5: CBSR. At least for soft amplitude part. FFS: whether hard amplitude is part of FG1

The following we are open for further discussion 

FG6: FFS: AP-CSI, i.e. whether UE needs to increase its maximum value range for FR2

FG7: FFS: Concurrent codebookTypes, this can be a separate FG not depending on Rel-16 Type II or Type II port selection 

FG8: UCI omission especially the part that divides part 2 into 3 groups. 


The highlighted parts below of the reference FG description in [2] were discussed on April 20, 2020 during the eMIMO GTW conference call of rAN1 #100bis-3. 
	16-3a
	Regular eType-II
	Basic components:

1. FFS: {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II including PMI sub-band size (FFS: Support of PMI sub-bands with R=2 as new FG instead)
2. ALT 1-1) 8 parameter combinations (FFS: Value of L per the number of antenna ports)
ALT 1-2) Support of parameter combinations  1-6
3. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with value R=1

4. Support Rank restriction of rank 1,2
5. FFS: UCI omission [based on CSI group definition]
6. FFS: CBSR with hard amplitude restriction
Optional components

1. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with R=2
2. Rank 1 to 4 Support of rank 3,4

3. ALT 1) CBSR with soft amplitude restriction (capture consequence if not supported ( hard amplitude restriction is supported)
4. ALT 2) CBSR
5. ALT 3) soft amplitude restriction
6. FFS: The maximum number of configured aperiodic CSI Report Settings for all codebook types (ALT 1 new 16-x ALT 2 handle by type or BC: more ports in FR1 than FR2)
7. FFS: new Support of mixed codebook types (new FG)
8. optional parameter combinations (see Alt. 1-1/1-2)

	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional


As discussed during the conference call, let’s continue the discussion on the highlighted items. Note that there was consensus (no agreement) to separate basic and optional components in FG 16-3a. The below is in this context. 
Signalling load from including PMI sub-band size into existing triplet in component (1) also taking into account type (FFS: per band or per band per BC) versus new FG for support of PMI sub-bands with R=2
	Company
	Comments/Questions/Suggestions

	Apple
	We prefer to have separate FG to indicate whether UE supports R=2. Note that it was already agreed that it is optional for UE to support R=2 for N3>19, the remaining question is whether it is optional for UE to support R=2 for N3<=19

	ZTE
	We support to report the quadruplet {Max # of Tx ports in one resource, Max # of resources, total # of Tx ports, maximum # of PMI subbands per CQI subband}. 
It can be reported in the basic FG 16-3a as Huawei suggested, which means if this quadruplet is reported, UE supports eType II CSI. 
We think it is beneficial for NW to make full use of UE’s resource to calculate CSI. A UE may support R=2 for 16 ports but R=1 for 32 ports. If maximum # of PMI subbands per CQI subband is reported separately, UE has to consider the worst case and report R=1 as the maximum number. This would cause UE to under report its capability for eType II CSI processing, and NW would lose the performance gain of R=2 for 16 ports.
Regarding signaling load, compared to what we have in Rel-15, the only change is to add one bit to indicate maximum # of PMI subbands per CQI subband in each quadruplet, which is not large compared to the total number of bits. In addition, RAN2 can figure out further details to save overhead. For example, if maximum # of PMI subbands per CQI subband is not reported, the default value is 1. It’s up to RAN2 to optimize the signaling. 

	CATT
	We prefer to have separate FG. Regarding signaling overhead, it is not just one more bit to indicate maximum #of PMI subband per CQI subband. UE has to report more quadruplets. E.g., for a UE supporting 32 ports, UE needs to report one more quadruplet to indicate that it supports 16 ports with R=2.


Alt. 1-1 versus Alt. 1-2, what’s basic and optional (see new optional component (8))
	Company
	Comments/Questions/Suggestions

	Apple
	It is hard to differentiate basic and optional, below is our understanding

For a component that is either “support” or “not support”, UE is mandatory to support if it is basic component of a FG, i.e. there will be no additional capability related signalling.
For a component associated with value range, even if the component is categorized as basic component for a FG, UE can report any value in the value range or not reporting the corresponding component provided that the FG itself is optional.  

	ZTE
	We think Alt 1-2, which is already agreed, is sufficient for the report of supported parameter combinations. 
Then optional component 8 should be the support of parameter combination 7 and 8.

	CATT
	According to past RAN1 agreement, combination 7 and 8 shall be optional feature.


Updated component (4): Support of rank 1,2

	Company
	Comments/Questions/Suggestions

	Apple
	This is agreed to be basic component for Rel-16 Type II, i.e. mandatory to support for UE that supports Rel-16 Type II

	ZTE
	We support this change.

	CATT
	We support to explicitly state that rank 1, 2 are supported as basic feature.  But we need a clarification on whether rank restriction shall be supported as basic feature.


A lot of companies asked for clarification of basic component (5): UCI omission, “based on CSI group definition” was proposed as clarification but still not deemed sufficient. Proponents of this basic feature are asked to clarify what they mean with this basic capability

	Company
	Comments/Questions/Suggestions

	Apple
	Our understanding is that unlike Rel-15 Type II, there is no wideband PMI reporting for Rel-16 Type II which was clarified in the last RAN1#100 meeting. And For Rel-15 Type II sub-band PMI reporting, it is either completely omitted or transmitted.
However, in Rel-16, the enhancement for subband PMI reporting is to break it into 3 groups while omitting some group(s) can makes the CSI reporting not even useful, in our view.  This becomes a new UE behavior compared to Rel-15 Type II CSI reporting 

	ZTE
	In our understanding, Rel-15 comprises three groups of Part 2 CSI (see Table 5.2.3-1 in 214), i.e., 
· Group 0: wideband part-2 CSI, 
· Group 1: subband part-2 CSI for even subbands, 
· Group 2: subband part-2 CSI for odd subbands.

Rel-16 also comprise three groups of Part 2 CSI. Although the three groups contain different CSI parameters, the omission order and rule for the three groups in Rel-16 is same as Rel-15. Hence we think essentially the Rel-16 UCI omission procedure is not different from Rel-15. Further, we have agreed CSI will not be re-calculated if UCI omission happens in previous RAN1 meetings. CSI parameters are mapped to the UCI sequence based on order of the three groups. UE just omits the low-priority bits if needed. The design of UCI mapping and omission has guaranteed that UE will not re-calculate CSI.

Therefore, same as Rel-15, we can either remove UCI omission in the list, or clarify it is a basic component. 


CBSR with hard/soft amplitude restriction (FFS in basic component (6), Alt. 1, Alt. 2, Alt. 3 in optional components …)
	Company
	Comments/Questions/Suggestions

	Apple
	We need a separate FG for CBSR anyway, at least for soft amplitude. 
Since this stage of the discussion is mainly for the discussion of the number of FG(s), we can leave the discussion of whether CBSR with hard amplitude is basic component later.

	ZTE
	Alt 1) and Alt 3) are the same in our view. To us, at least we need Alt 1) or Alt 3) as one optional FG. Whether this FG can be extended to include Alt 2) can be further discussed. 

	CATT
	We have clear agreement in RAN1#98bis that hard amplitude restriction is mandatorily supported. We just need to capture CBSR with hard amplitude restriction in basic feature. 

Agreement
For amplitude restriction mechanism:

· Alt 0. Analogous to Rel.15 Type II (SD beam group restriction + per coefficient hard amplitude restriction)
· Four beam groups are selected via higher-layer configured bitmap B1
· For each spatial beam in each of the four beam groups, hard restriction (maximum amplitude of 0 or 1) is applied to any of the 
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coefficients associated with the beam (the restriction is applied for both polarizations of the beam). This maximum amplitude restriction is higher-layer configured with four bitmaps 
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· Alt 3A from RAN1#98 (soft with sum-power-ratio constraint), simplified to 
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)

(

)

00

1

2

,

0

0

1

,,

,,

M

resll

m

NZ

pmk

Kkl

lg

l

-

=

´£

å


 for each 
 where 
 denotes the number of NZCs associated with .
· The value of 
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 is configured from the Rel.15 2-bit amplitude restriction table
· The number of beam-groups is the same as Rel.15 Type II CBSR

Support Alt0 as mandatory and Alt3A (described above) as optional analogous to Rel.15 Type II codebook. 
· Cf. Notes in UE capability agreement in RAN1#98bis regarding “mandatory” and “optional”



Optional component (6), how to enable different maximum number of configured aperiodic CSI Report Settings for FR1 and FR2: new FG? FRx differentiation, per BC signalling …)>
	Company
	Comments/Questions/Suggestions

	Apple
	Per BC is okay for us as of now

	ZTE
	To make it per band or per BC can solve the concern for FR2.

	CATT
	In our view, it can be reported per band.


Is a new FG “Support of mixed codebook types” needed?

	Company
	Comments/Questions/Suggestions

	Apple
	We are open for further discussion. We slightly prefer to have this FG 

	CATT
	We prefer to have this FG.


2.2 Port selection eType-II
The following are the alternatives in [1] for discussion in this email approval:

Alt. 1:
	16-3b
	Port selection eType-II
	Basic components:

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

2. 6 parameter combinations (combos with L=6 don’t apply) (FFS: Value of L per the number of antenna ports)

3. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with value R=1

4. Rank restriction

5. FFS: UCI omission

Optional components:

1. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with R=2

2. Rank 1 to 4 Support of rank 3,4

3. FFS: The maximum number of configured aperiodic CSI Report Settings

4. FFS: Support of mixed codebook types


	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-1
	Frequency unit size for port selection eType-II
	For port selection eType-II: 

Support of PMI sub-bands with N3>19; 

[Support of PMI sub-bands with R=2 and N3 <=19]
	16-3b, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-2
	Rank for port selection eType-II
	Support of rank 3,4 for port selection eType-II
	16-3b, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-3
	FFS: AP-CSI reports for port selection eType-II
	FFS: The maximum number of configured aperiodic CSI Report Settings


	16-3b, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-4
	FFS: Mixed codebook type for port selection eType-II
	FFS: Support of mixed codebook types
	16-3b, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional


Alt. 2:
	16-3b
	Port selection eType-II
	Basic components:

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

2. 6 parameter combinations (combos with L=6 don’t apply) (FFS: Value of L per the number of antenna ports)

3. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with value R=1 N3<=19
4. Rank restriction

5. FFS: UCI omission

Optional components:

5. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with R=2

6. Rank 1 to 4 Support of rank 3,4

7. FFS: The maximum number of configured aperiodic CSI Report Settings

8. FFS: Support of mixed codebook types


	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-1
	CSI-RS and number of PMI subbands for port selection eType-II
	For port selection eType-II: 

A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources across all CCs simultaneously, total # of Tx ports across all CCs simultaneously, Max # of PMI subbands N3}, where N3>=19


	16-3b, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-2
	Rank for port selection eType-II
	Support of rank 3,4 for port selection eType-II
	16-3b, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-4
	FFS: Mixed codebook type for port selection eType-II
	FFS: Support of mixed codebook types
	16-3b, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3c
	Number of AP-CSI report settings per BWP
	Support up to 8 configured aperiodic CSI report setting per BWP
	TBD
	
	
	
	
	
	
	
	
	


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

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

2. 6 parameter combinations (combos with L=6 don’t apply) (FFS: Value of L per the number of antenna ports)

3. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with value R=1

4. Rank restriction

5. FFS: UCI omission

6. Support of rank 1,2

Optional components:

9. Number of PMI sub-bands (R=1 is mandatory, FFS: R=2 is mandatory or optional) Support of PMI sub-bands with R=2

10. Rank 1 to 4 Support of rank 3,4

11. FFS: The maximum number of configured aperiodic CSI Report Settings

12. FFS: Support of mixed codebook types


	TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-1
	Frequency unit size for port selection eType-II
	For port selection eType-II: 

Support of PMI sub-bands with N3>19; 

[Support of PMI sub-bands with R=2 and N3 <=19]
	16-3b, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-2
	Rank for port selection eType-II
	Support of rank 3,4 for port selection eType-II
	16-3b, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-3
	FFS: AP-CSI reports for port selection eType-II
	FFS: The maximum number of configured aperiodic CSI Report Settings


	16-3b, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-4
	FFS: Mixed codebook type for port selection eType-II
	FFS: Support of mixed codebook types
	16-3b, TBD
	
	N/A
	
	FFS: Per band or Per band per BC
	N
	N
	
	
	Optional

	16-3b-5
	UCI omission
	Support of UCI omission
	16-3b, TBD
	
	
	
	
	
	
	
	
	


Alt. 4: Replace existing FG 16-3a with the following FG:

	16-3b
	Port selection eType-II
	CSI-RS capability: A list of supported combinations, each combination is of {Max # of Tx ports in one resource, max # of resources and total # of Tx ports} to support eType II port-selection

Number of PMI subbands {R=1, R=1-2}

Jointly reported with component 1, i.e., a list of supported combinations, each combination is of { Max # of Tx ports in one resource, max # of resources and total # of Tx ports, R=1 or R=1-2}

Supported rank: {1-2, 1-4}
	TBD
	YES
	N/A
	eType-II port-selection codebook is not supported.
	FFS: Per band or Per band per BC or per band
	N/A
	N/A
	
	Component 1 (same to FG2-36/40/41/43): 

Maximum size of the list is 16. 

The candidate values for the max # of Tx port in one resource is 

{4, 8, 12, 16, 24, 32}

The candidate value set of the max # of resources is:

{from 1 to 64}

The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:

{from 2 to 256}

Component 2: candidate values {‘R=1’, ‘R=1-2’}

Component 3 (already agreed in RAN1#99): candidate values {‘RI={1,2}’, ‘RI={1,2,3,4}’}


	Optional with capability signaling


According to the feedback in [1], Alt. 1 has twice as many supporting companies as all other alternatives. However, it seems Alt. 1, Alt. 2, and Alt. 3 are not complete proposals due to the FFS for 16-3b-4 and 16-3b-5. Furthermore, there’s divergence as to whether new FGs are needed, or simply candidate component values. Companies are invited to address these topics and make constructive suggestions on how to finalize the number of rows/FGs for a new baseline. At the least, we should try to complete the proposals, so we don’t have to add new rows/FGs after RAN1 #100bis-e. 

The issues and positions are also very aligned between regular eType-II and port selection eType-II. It may be beneficial to first stabilize the former and then discuss the latter. 
Can we agree Alt. 1 as new baseline/reference for single-DCI based multi-TRP? Further details such as component description, candidate values, type, xDD/FRx differentiation can be part of a second round email discussion. 
	Company
	Comments/Questions/Suggestions

	Apple
	We prefer the following FG design. However, as long as UE has flexibility to report its capability, we are fine the number of FGs, i.e. merging the FGs

FG1: Basic FG that includes the triplets and the features that UE has to support conditioned on UE supports Rel-16 Type 2 port selection
FG2: R=2

FG3: RI=3/4

The following we are open for further discussion 

FG4: FFS: AP-CSI, i.e. whether UE needs to increase its maximum value range for FR2

FG5: FFS: Concurrent codebookTypes, this can be a separate FG not depending on Rel-16 Type II or Type II port selection 

FG6: FFS: UCI omission especially the part that divides part 2 into 3 groups. 

	ZTE
	We think this set of FGs can adopt a same structure as regular eType II CSI. The details can be settled once the FGs for regular eType II is stable. 

	CATT
	We agree ZTE’s view that FG for PS eType II can reuse the same structure as regular eTypeII.


3 Conclusions

…
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