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1 Introduction
In the RAN2#73bis, handover between FDD and TDD was discussed. It was agreed that a new FGI is introduced to indicate the IOT status of handover between FDD and TDD. 
In this document, we focus on meaning of FGI 25 which is IOT status of inter-frequency measurements and reporting in E-UTRA connected mode, with regard to UE capability.
2 Discussion
2.1 Meaning of FGI bit 25
In the RAN2#73bis, it was agreed to include FGI bit 30 to indicate the support (strictly saying, implemented & tested) of handover between FDD and TDD. The corresponding changes to TS 36.331 were captured in the CR [1][2], and the changes are provided as highlighted below for our discussion:
	Index of indicator (bit number)
	Definition

(description of the supported functionality, if indicator set to one)
	Notes
	If indicated "Yes" the feature shall be implemented and successfully tested for this version of the specification

	13
	- Inter-frequency handover (within FDD or TDD)
	- can only be set to 1 if the UE has set bit number 25 to 1
	Yes, unless UE only supports band 13


..
	25
	- Inter-frequency measurements and reporting in E-UTRA connected mode
NOTE: The UE setting this bit to 1 and indicating support for FDD and TDD frequency bands in the UE capability signalling implements and is tested for FDD measurements while the UE is in TDD, and TDD measurements while the UE is in FDD
	
	Yes, unless UE only supports band 13


..
	30
	- Handover between FDD and TDD Undefined

	- can only be set to 1 if the UE has set bit number 13 to 1
	


There are some implications of these changes:

· The NOTE introduced in [1][2] for FGI 25 generates the coupling between the meaning of FGI 25 and UE capability signaling of band support. The Table1 describes the meaning of FGI 25 for several cases depending on UE capability signaling and FGI 25 value. As can be seen in case 2 and case3, the meaning of FGI 25 varies depending on UE capability signaling 
Table1. Meaning of FGI 25

	Case
	UE capability signaling
	FGI 25
	meaning of FGI 25

	1
	Support of both FDD and TDD
	One
	inter-frequency measurements and reporting between FDD and TDD is IOTed

	2
	Support of both FDD and TDD
	Zero
	inter-frequency measurements and reporting between FDD and TDD is NOT IOTed, but

inter-frequency measurements and reporting within  FDD or TDD is IOTed!

	3
	Support of either FDD or TDD
	One
	inter-frequency measurements and reporting within  FDD or TDD

	4
	Support of either FDD or TDD
	zero
	inter-frequency measurements and reporting within  FDD or TDD is not IOTed


· In case UE supports both FDD and TDD band but does not support handover between them, what value of FGI 25 should bet set? For redirection from FDD to TDD or vice versa, the UE may need to signal the support of both FDD and TDD in UE capability signaling. If UE signals as such, according to the NOTE introduced in [1][2], the UE should set FGI 25 to zero as it cannot support inter-mode measurements and reporting. The problem here is that as FGI 13 has a dependency on FGI 25, the UE cannot set FGI 13 to one even if it can support inter-frequency handover. In summary the coupled relation between FGI 25 and UE capability signaling may jeopardize the inter-frequency handover within FDD or TDD. 
To prevent the interpretation of FGI 25 from being tightly coupled with FGI 30 and to remove the impact to IOT status of inter-frequency handover within FDD or TDD, it is proposed to clarify that FGI bit 25 is only relevant for the measurements and reporting within FDD or TDD. The support of measurements and reporting across FDD and TDD is not relevant with FGI 25. 

Proposal 1 It is clarified that FGI 25 is only relevant for inter-frequency measurements and reporting in E-UTRA connected mode within FDD or TDD
To decouple FGI from UE capability signaling, it is also proposed:
Proposal 2 NOTE that was introduced in [1][2] is removed from FGI 25 definition 
If FGI 25 becomes irrelevant with measurements and reporting across FDD and TDD, another question could be how eNB knows whether the UE supports measurements and reporting across FDD and TDD which would be used for handover between FDD and TDD. One option is to introduce a new FGI bit to indicate that. Another option is that the support of measurements and reporting across FDD and TDD are implicitly mandated to the UE which sets the FGI 30 to one. The required changes for each option are summarized below:
Option1: New FGI bit  
·  
Introduce a new FGI to indicate the support of inter-frequency measurements and reporting in E-UTRA connected mode across FDD and TDD bands. 
Option2: Leave it up to implementation implication  
· 
The support of measurements and reporting in E-UTRA connected mode across FDD and TDD bands remains as implementation implications for the UE setting the FGI bit 30 to one. 
Our preference is option1 due to its explicit signaling nature. 
Proposal 3 New FGI, 31 is introduced to indicate IOT status of inter-frequency measurements and reporting in E-UTRA between FDD and TDD. 
With proposal1, 2 and 3, we can have the modified definition of FGI 25 and new FGI 31. 

	25
	- Inter-frequency measurements and reporting in E-UTRA connected mode (within FDD or TDD)

	
	Yes, unless UE only supports band 13


	31
	- inter-frequency measurements and reporting in E-UTRA between FDD and TDD
	
	


2.2 Dependency of FGI 30

In [1][2], the dependency of FGI 30 is defined as follows: 
	30
	- Handover between FDD and TDD Undefined

	- can only be set to 1 if the UE has set bit number 13 to 1
	


The FGI 13 is a single mode version of FGI 30, and the FGI 13 has the dependency on FGI 25 which is IOT status of measurements and reporting. Following this approach, if we agree to introduce FGI 31 which is IOT status of measurements and reporting between FDD and TDD, it seems natural and consistent to make FGI 30 depend on FGI 31 such that the dependency has the consistent relationship between FGIs as follows: 

· FGI 25 ( FGI 13, for handover within FDD or TDD
· FGI 31 ( FGI 30, for handover between FDD and TDD
Proposal 4 The dependency of FGI 30 is changed: from FGI 13 to FGI 31
3 Conclusion
We propose to clarify that FGI 25 is only relevant with measurements and reporting within FDD or TDD and to introduce a new FGI to indicate the IOT status of the measurements and reporting between FDD and TDD.  
Proposal 5 It is clarified that FGI 25 is only relevant for inter-frequency measurements and reporting in E-UTRA connected mode within FDD or TDD
Proposal 6 NOTE that was introduced in [1][2] is removed from FGI 25 definition 
Proposal 7 New FGI, 31 is introduced to indicate IOT status of inter-frequency measurements and reporting in E-UTRA between FDD and TDD. 
Proposal 8 The dependency of FGI 30 is changed: from FGI 13 to FGI 31
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