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Discussion & Decision 
1. Introduction
In RAN2#110-e meeting, RAN2 discussed how current xDD-FRx differentiation of per UE capabilities work and it is confirmed that both interpretations are captured in the specification [1] as allowed signalling. Annex B in [1] clarifies the UE capability indication for the case where the UE is allowed to support different functionality between FDD and TDD, and between FR1 and FR2.
In this contribution, we want to clarify how xDD and FRx differentiation on UE capabilities which are not signalled by ENUMERATED {supported} is reported.
2. Discussion

2.1
UE capability indication for UE capabilities with both FDD/TDD and FR1/FR2 differentiations
According to the sub-cluase 4.2.1 in TS 38.306 [1], how UE set the capability fields are defined especially for the case of XDD/FRx differentiation.

	The UE may support different functionalities between FDD and TDD, and/or between FR1 and FR2. The UE shall indicate the UE capabilities as follows. In the table of UE capability parameter in subsequent clauses, "Yes" in the column by "FDD-TDD DIFF" and "FR1-FR2 DIFF" indicates the UE capability field can have a different value for between FDD and TDD or between FR1 and FR2 and "No" indicates if it cannot. "FD" in the column indicates to refer the associated field description. "FR1 only" or "FR2 only" in the column indicates the associated feature is only supported in FR1 or FR2 and "TDD only" indicates the associated feature is only supported in TDD. "N/A" in the column indicates it is not applicable to the feature (e,g. the signaling supports the UE to have different values between FDD and TDD or between FR1 and FR2).
1>
set all fields of UE-NR/MRDC-Capability except fdd-Add-UE-NR/MRDC/Sidelink-Capabilities, tdd-Add-UE-NR/MRDC/Sidelink-Capabilities, fr1-Add-UE-NR/MRDC-Capabilities and fr2-Add-UE-NR/MRDC-Capabilities, to include the values applicable for all duplex mode(s) and frequency range(s) that the UE supports;

1>
if UE supports both FDD and TDD and if (some of) the UE capability fields have a different value for FDD and TDD

2>
if for FDD, the UE supports additional functionality compared to what is indicated by the previous fields of UE-NR/MRDC-Capability/SidelinkParameters:
3>
include field fdd-Add-UE-NR/MRDC/Sidelink-Capabilities and set it to include fields reflecting the additional functionality applicable for FDD;

2>
if for TDD, the UE supports additional functionality compared to what is indicated by the previous fields of UE-NR/MRDC-Capability/SidelinkParameters:
3>
include field tdd-Add-UE-NR/MRDC/Sidelink-Capabilities and set it to include fields reflecting the additional functionality applicable for TDD;

1>
if UE supports both FR1 and FR2 and if (some of) the UE capability fields have a different value for FR1 and FR2:

2>
if for FR1, the UE supports additional functionality compared to what is indicated by the previous fields of UE-NR/MRDC-Capability:
3>
include field fr1-Add-UE-NR/MRDC-Capabilities and set it to include fields reflecting the additional functionality applicable for FR1;

2>
if for FR2, the UE supports additional functionality compared to what is indicated by the previous fields of UE-NR/MRDC-Capability:
3>
include field fr2-Add-UE-NR/MRDC-Capabilities and set it to include fields reflecting the additional functionality applicable for FR2;
NOTE 1:
The fields which indicate "shall be set to 1" or "shall be set to supported" in the following tables means these features are purely mandatory and are assumed they are the same as mandatory without capability signaling.

NOTE 2:
For the case where the UE is allowed to support different functionality between FDD and TDD and between FR1 and FR2 according to the specification, the UE capability indication is clarified in Annex B.


In addition, Table B-1 in [1], the setting of UE capability fields for cases where the UE supports the corresponding feature in different combinations of duplex mode and frequency range. It is now clear how UE differentiate UE capabilities with both FDD/TDD and FR1/FR2 differentiations if the capability fields are signalled by ENUMERATED {supported}.
However, there are some capability parameters which are signalled by other ways, i.e. signalled by INTEGER or BIT STRING or ENUMERATED {a, b}. One example of this singaling would be pdcch-BlindDetectionCA in Phy-ParametersFRX-Diff.

Phy-ParametersFRX-Diff ::=                  SEQUENCE {

    dynamicSFI                           ENUMERATED {supported}                      OPTIONAL,

    dummy1                               BIT STRING (SIZE (2))                       OPTIONAL,

    twoFL-DMRS                           BIT STRING (SIZE (2))                       OPTIONAL,

    dummy2                               BIT STRING (SIZE (2))                       OPTIONAL,

    dummy3                               BIT STRING (SIZE (2))                       OPTIONAL,

supportedDMRS-TypeDL                 ENUMERATED {type1, type1And2}               OPTIONAL,

    supportedDMRS-TypeUL                 ENUMERATED {type1, type1And2}               OPTIONAL,

-- Skipped –


pdcch-BlindDetectionCA               INTEGER (4..16)                             OPTIONAL,
    tpc-PUSCH-RNTI                       ENUMERATED {supported}                      OPTIONAL,

    tpc-PUCCH-RNTI                       ENUMERATED {supported}                      OPTIONAL,

-- Skipped –
}

It seems that below Table B-1 is only applicable for the case if the the capability fields are signalled by ENUMERATED {supported} but not for the case if signalled by other ways i.e. signalled by INTEGER or BIT STRING or ENUMERATED {a, b}. If this Table B-1 is applied for all fields which are not signalled by ENUMERATED {supported}, it makes some confusion how UE signal the fields which are not signalled by ENUMERATED {supported}.
Table B-1: UE capability indication for UE capabilities with both FDD/TDD and FR1/FR2 differentiations

	Support for the feature
	Setting of UE capability fields

	
	Common UE capability (with suffix '-XDD-Diff')
	Common UE capability (with suffix '-FRX-diff')
	fdd-Add-UE-NR/MRDC-Capabilities
	tdd-Add-UE-NR/MRDC-Capabilities
	fr1-Add-UE-NR/MRDC-Capabilities
	fr2-Add-UE-NR/MRDC-Capabilities

	Case 1
	FR1 FDD: 'supported'
FR1 TDD: 'supported'
FR2 TDD: 'supported'
	Included
	Included
	Not included
	Not included
	Not included
	Not included

	Case 2
	FR1 FDD: 'not supported'
FR1 TDD: 'not supported'
FR2 TDD: 'not supported'
	Not included
	Not included
	Not included
	Not included
	Not included
	Not included

	Case 3
	FR1 FDD: 'not supported'
FR1 TDD: 'supported'
FR2 TDD: 'supported'
	Not included
	Included
	Not included
	Included
	Not included
	Not included

	
	
	Not included
	Not included
	Not included
	Included
	Not included
	Not included

	Case 4
	FR1 FDD: 'not supported'
FR1 TDD: 'not supported'
FR2 TDD: 'supported'
	Not included
	Not included
	Not included
	Included
	Not included
	Included

	Case 5
	FR1 FDD: 'not supported'
FR1 TDD: 'supported'
FR2 TDD: 'not supported'
	Not included
	Not included
	Not included
	Included
	Included
	Not included

	Case 6
	FR1 FDD: 'supported'
FR1 TDD: 'not supported'
FR2 TDD: 'supported'
	The current UE capability signalling does not support the UE capability indication for this case.

	Case 7
	FR1 FDD: 'supported'
FR1 TDD: 'not supported'
FR2 TDD: 'not supported'
	Not included
	Not included
	Included
	Not included
	Included
	Not included

	Case 8
	FR1 FDD: 'supported'
FR1 TDD: 'supported'
FR2 TDD: 'not supported'
	Included
	Not included
	Not included
	Not included
	Included
	Not included

	
	
	Not included
	Not included
	Not included
	Not included
	Included
	Not included


For example, let’s see the following case that signalling of pdcch-BlindDetectionCA is: 

· FR1: pdcch-BlindDetectionCA -> 4

· FR2: pdcch-BlindDetectionCA -> 8

In this case, there are three possible interpretations how UE set the values for this field:

1.  Interpretation 1: No common branch signalling, and use fr1-Add-UE-NR-Capabilities and fr2-Add-UE-NR-Capabilities.

· UE-NR-Capability -> phy-Parameters -> phy-ParametersFRX-Diff -> No entry
· UE-NR-Capability -> fr1-Add-UE-NR-Capabilities -> phy-ParametersFRX-Diff -> set pdcch-BlindDetectionCA to 4
· UE-NR-Capability -> fr2-Add-UE-NR-Capabilities -> phy-ParametersFRX-Diff -> set pdcch-BlindDetectionCA to 8

2.  Interpretation 2: Common branch signalling in Phy-Parameters and one of fr1 or fr2 differntiation is used, i.e. fr1-Add-UE-NR-Capabilities or fr2-Add-UE-NR-Capabilities.

· UE-NR-Capability -> phy-Parameters -> phy-ParametersFRX-Diff -> set pdcch-BlindDetectionCA to 4
· UE-NR-Capability -> fr1-Add-UE-NR-Capabilities -> phy-ParametersFRX-Diff -> no entry
· UE-NR-Capability -> fr2-Add-UE-NR-Capabilities -> phy-ParametersFRX-Diff -> set pdcch-BlindDetectionCA to 8

3.  Interpretation 3: UE is not allowed to differentiate this capability for FRx, i.e. only signalled using common branch and no fr1/fr2 entries.
The interpretation 2 and 3 can be came from Support for the feature in Table B-1 if this Table is applicable for the capability differentiation for the fields which are not signalled by ENUMERATED {supported}. We think that these are not intentional but it makes confusion how to set the capabilities which are not signalled by ENUMERATED {supported} i.e. interpretation 1 would be the correct interpretation.
Therefore, RAN2 needs to clarify that Table B-1 is not applicable for the capability fields which are not signalled by ENUMERATED {supported} for clear interpretations for both UE and NW implementations.
Proposal 1: RAN2 clarify that Table B-1 is not applied for the the xDD/FRx differentiation of capabilities which are not signalled by ENUMERATED {supported}.
3. Conclusion
In this contribution, we propose below proposals:
Proposal 1: RAN2 clarify that Table B-1 is not applied for the the xDD/FRx differentiation of capabilities which are not signalled by ENUMERATED {supported}.
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