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Introduction
The contribution discusses our view about some of the UE capability related features.
UE capability
The outcome of UE feature discussion during RAN1#100-b-e [1] includes the following codebook-related feature groups (FGs).
	16-3a
	Regular eType-II
	Basic components:
1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II for R=1
2. Support of parameter combinations 1-6
3. Support of rank 1,2
4. FFS: CBSR with hard amplitude restriction

	16-3a-1
	Support of PMI sub-bands with R=2
	{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II for R=2

	16-3a-2
	Support of parameter combinations 7-8
	Support of parameter combinations 7-8

	16-3a-3
	Support of rank 3,4
	Support of rank 3,4

	16-3a-4
	CBSR
	ALT 1) CBSR with soft amplitude restriction (capture consequence if not supported  hard amplitude restriction is supported)
ALT 2) CBSR

	16-3b
	Port selection eType-II
	Basic components:
1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support port selection eType-II for R=1
2. 6 parameter combinations (combos with L=6 don’t apply) 
3. Support of rank 1,2

	16-3b-1
	Support of PMI sub-bands with R=2
	{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support port selection eType-II for R=2

	16-3b-2
	Support of rank 3,4
	Support of rank 3,4

	16-8
	Active CSI-RS resources and ports for mixed codebook types in any slot
	FFS: the detailed component design



In this section, two remaining FFS items are discussed.

The first item is regarding codebook subset restriction (CBSR) for regular eTypeII codebook. The following agreement was made in RAN#98b.

	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 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  
· 



Alt 3A from RAN1#98 (soft with sum-power-ratio constraint), simplified to  for each  where  denotes the number of NZCs associated with .
· 
[bookmark: MTBlankEqn]The value of  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”



As highlighted, the soft restriction (Alt 0 in agreement) is mandatory for a UE supporting CBSR and soft restriction (Alt 3A in agreement) is optional. Based on this agreement and two alternatives (ALT 1 and ALT 2) according to FG 16-3a-4, there are two possible options for capability signalling:
· Option 1: if ALT 1 of FG 16-3a-4 is agreed, then FFS in FG 16-3a should be included (not removed). Hence,
· FG 16-3a includes #4 basis component - CBSR with hard amplitude restriction
· FG 16-3a-4 includes CBSR with soft amplitude restriction
· Option 2: if ALT 2 of FG 16-3a-4, then entire CBSR (both hard as well as soft amplitude restrictions) is a UE optional feature. Hence, 
· Item #4 basis component from FG 16-3a is removed
· FG 16-3a-4 includes CBSR. Since soft restriction was agreed to UE optional, the capability signalling according to FG 16-3a-4 should include explicit indication whether the UE is capable of soft amplitude restriction.

In our view, support of CBSR is a basic feature of a codebook since it provides more flexibility to the network. Therefore, Option 1 is preferable. Note that there is a similar capability signalling of amplitudeSubsetRestriction for “soft” amplitude restriction in Rel. 15 TypeII CBSR, the same capability signalling can be reused for Rel. 16 eTypeII.

Proposal 1: Support Option 1 for Rel. 16 eTypeII CBSR, i.e.,
· FG 16-3a includes #4 basis component - CBSR with hard amplitude restriction
· FG 16-3a-4 includes CBSR with soft amplitude restriction
· Reuse parameter Rel.15 amplitudeSubsetRestriction for soft amplitude restriction

The second item is regarding FG 16-8 (mixed codebook types or concurrent codebooks). In our view, the likelihood of and need for network configuring two Type II codebooks (Rel. 15/16 regular and port selection) to a UE is unclear. In practice, processing more than one TypeII CSI reports simultaneously is very challenging (nor desired) in terms of UE’s CPU processing capabilities. Therefore, the details of FG 16-8 should be discussed based on the assumption that a mixed codebook type shall not include more than one TypeII codebooks. 

Proposal 2: the details of FG 16-8 should be discussed based on the assumption that a mixed codebook type shall not include more than one TypeII codebooks.

Conclusion
1 
2 
In this contribution, the following proposals are given: 
 Proposal 1: Support Option 1 for Rel. 16 eTypeII CBSR, i.e.,
· FG 16-3a includes #4 basis component - CBSR with hard amplitude restriction
· FG 16-3a-4 includes CBSR with soft amplitude restriction
· Reuse parameter Rel.15 amplitudeSubsetRestriction for soft amplitude restriction

Proposal 2: the details of FG 16-8 should be discussed based on the assumption that a mixed codebook type shall not include more than one TypeII codebooks.
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