Page 1
[bookmark: _Ref462675860]3GPP TSG RAN WG1 #99			 R1-1912931
November 18th – 22nd, 2019
Reno, NV, USA

[bookmark: Source]Agenda item:	7.1.6
Source: 	Qualcomm Incorporated
Title: 	XDD-FRX capability signaling
[bookmark: DocumentFor]Document for:	Discussion/Decision
[bookmark: _Ref465963108]Introduction
At the RAN1#98bis meeting an LS was received from RAN2 in [1] on FDD-TDD and FR1-FR2 capability differentiation. After an email discussion, a response was agreed in [2]. 
[bookmark: _GoBack]In this contribution, we discuss further aspects of capabilities that have both FDD-TDD and FR1-FR2 differentiation. 
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When a particular capability has both FDD-TDD and FR1-FR2 differentiation, there are 4 capability bits enabling 16 ‘codepoints’, but there are effectively only 8 capability cases, which are the combination of support/no-support for the following three independent capabilities: 
· FR1 FDD support Yes/No
· FR1 TDD support Yes/No
· FR2 support Yes/No
The first question that may be raised is that there are ‘erroneous’ settings possible. For example, assume the UE sets the available bits for a particular capability as follows: 
Example 1:
· FDD support: Yes, TDD support: No
· FR1 support: No, FR2 support: Yes
Obviously, this UE does not seem to support the feature in any band, so it could have or should have set all bits to No.
However, it does not seem absolutely necessary to clarify whether signaling such capability combination is allowed or not, it can be assumed that the UE would not use such signaling. 

There are other more important cases though. Consider for example, how the UE should set the capability bits in the following case: 
Example 2: 
· FR1 FDD support: Yes
· FR1 TDD support: No
· FR2 support: Yes
The following setting would be possible for Example 2: 
· FDD support: Yes, TDD support: No
· FR1 support: Yes, FR2 support: Yes
However, it is somewhat unclear if all networks would interpret this setting as one corresponding to Example 2. Some networks could interpret this an erroneous setting. 

To remove any ambiguity, we propose to agree on the interpretation given in Table 1 for the capability bits: 
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Table 1  Interpretation of capability bits with FDD-TDD and/or FR1-FR2 differentiation


Note that Table 1 includes cases without both FDD-TDD and FR1-FR2 differentiation for completeness; however, only the cases with both FDD-TDD and FR1-FR2 differentiation can have any ambiguity. 

To summarize, we make the following proposals. 

Proposal 1: When for a given capability there is both FDD-TDD and FR1-FR2 differentiation, adopt the following convention: 
· Capability setting for FDD is set to ‘supported’ if the UE supports the feature in FR1-FDD, otherwise it is set to ‘not supported’
· Capability setting for TDD is set to ‘supported’ if the UE supports the feature in FR1-TDD, irrespective of whether the UE supports the feature in FR2, otherwise it is set to ‘not supported’
· Capability setting for FR1 is set to ‘supported’ if the UE supports the feature in either FR1-FDD or FR1-TDD, or both, otherwise it is set to ‘not supported’
· Capability setting for FR2 is set to ‘supported’ if the UE supports the feature in FR2, otherwise it is set to ‘not supported’

Proposal 2: When for a given capability there is both FDD-TDD and FR1-FR2 differentiation, those settings are not used (they are reserved) for which either of the following holds: 
· The capability for FR1 is set to ‘not supported’ while either the capability for FDD or TDD is set to ‘supported’
· The capability for FR1 is set to ‘supported’ while the capability for both FDD or TDD is set to ‘not supported’
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In contribution, some examples were discussed, for which potential ambiguity exist in the UE capability signalling when both FDD-TDD and FR1-FR2 differentiation applies. In order to resolve this ambiguity, the following proposals were made.
 
Proposal 1: When for a given capability there is both FDD-TDD and FR1-FR2 differentiation, adopt the following convention: 
· Capability setting for FDD is set to ‘supported’ if the UE supports the feature in FR1-FDD, otherwise it is set to ‘not supported’
· Capability setting for TDD is set to ‘supported’ if the UE supports the feature in FR1-TDD, irrespective of whether the UE supports the feature in FR2, otherwise it is set to ‘not supported’
· Capability setting for FR1 is set to ‘supported’ if the UE supports the feature in either FR1-FDD or FR1-TDD, or both, otherwise it is set to ‘not supported’
· Capability setting for FR2 is set to ‘supported’ if the UE supports the feature in FR2, otherwise it is set to ‘not supported’

Proposal 2: When for a given capability there is both FDD-TDD and FR1-FR2 differentiation, those settings are not used (they are reserved) for which either of the following holds: 
· The capability for FR1 is set to ‘not supported’ while either the capability for FDD or TDD is set to ‘supported’
· The capability for FR1 is set to ‘supported’ while the capability for both FDD or TDD is set to ‘not supported’
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