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Discussion and decision     
1. Introduction
It is apparent that operators start their deployment with a single mode (either FDD or TDD) LTE operation. With operator specific requirements for network and UE implementations, we consider it is possible that a FDD/TDD dual mode UE supports or is IOTed for different feature set for FDD mode and TDD mode of operations. Then it becomes unclear under the current specification what radio access capabilities such dual mode UE should signal to the network. 
In this document, the term “UE capability” generally encompasses the UE LTE capabilities and features in FGI signalling.
2. Discussion

First of all, we would like to establish the issue that needs to be addressed. As indicated in the introduction section we consider that a FDD/TDD dual mode UE may support or be IOTed for different feature set for FDD mode and TDD mode of operations.

Proposal 1:
Confirm that a FDD/TDD dual mode UE may support or be IOTed for different feature set for FDD mode and TDD mode of operations
Unless mentioned otherwise the “dual mode UE” in the following sections represents a UE having such limitation. 

2.1. Single mode network
The problem does not arise if the network supports only single mode (either FDD or TDD) and the dual mode UE signals the appropriate UE capability to the network. The UE could rely on the LTE mode which the UE is camping on or use some prior knowledge about the deployment associated with operator’s network (PLMN id). It should be noted that with the current UE capability signalling structure, the dual mode UE can only behave as a single mode UE and hence shall signal the UE capability accordingly (e.g. refrain from signalling certain frequency bands support).

This solution is obviously not scalable since such UE behaviour does not change even after the network is upgraded to dual mode network. 
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Figure 1:
UE capability signalling in a single mode network
2.2. Dual mode network
In order to support the dual mode operation of the UE in a dual mode network, it has to be possible that the eNBs supporting different mode look at the appropriate portion of UE capability and act accordingly. Again, today’s UE capability signalling does not allow this flexibility since only a single set of UE capability for LTE can be signalled. The dual mode UE will have to either (a) declare the “minimum” capabilities out of its FDD and TDD capability or (b) fall back to the implementation solution described in the section 2.1.

In addition, the following principles for UE capability handling today further contribute to the problem.
· The network is only required to fetch the UE capability at the time of Attach procedure and store it in the core network for subsequent RRC connections (UE capability delivered to the eNB at S1 setup and transferred over X2 at inter-eNB handovers)

· The standard supports no mechanism other than reattach for UE initiated capability update 
We consider that the limitation has been simply overlooked probably due to the history of UMTS standardization where the presence of dual mode networks does not have to be seriously considered. From what we know however, for LTE it is necessary to facilitate future dual mode network deployments.

Proposal 2:
Confirm that it is necessary to signal different UE capability set for FDD mode and TDD mode of operations in order to support future dual mode network deployments
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Figure 2:
Decoupled FDD/TDD UE capability signalling
Detailed solution should be developed while taking into account the following aspects

· Capability set that should be decoupled between FDD and TDD

· To which protocol release the solution should be introduced (backward and forward compatibility) 
Proposal 3:
Discuss detailed solution to address the problem raised in this document
3. Conclusion
In this document we discussed a limitation of the current UE capability signalling (including FGIs) when used by LTE FDD/TDD dual mode UE. It has been shown that the current UE capability signalling can restrict dual mode netowork operations. The following proposals were made based on the analysis provided in this document.

 Proposal 1:
Confirm that a FDD/TDD dual mode UE may support or be IOTed for different feature set for FDD mode and TDD mode of operations

Proposal 2:
Confirm that it is necessary to signal different UE capability set for FDD mode and TDD mode of operations in order to support future dual mode network deployments

Proposal 3:
Discuss detailed solution to address the problem raised in this document
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