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Discussion
1 Introduction
In [1], RAN5 asks RAN2 if handover between LTE FDD and LTE TDD is mandated if the UE supports both FDD and TDD. In this contribution, we try to answer this question. 

2 Discussion
2.1 Optional or Mandatory?

In our view it has been a common understanding in RAN2 that at initial deployment of LTE network, most operators focus on a single mode operation, i.e., either LTE FDD or LTE TDD. It is also our view that in the reasonable scope of regional boundary, same mode of operation is mostly encountered by UEs. So it is not surprising to identify that LTE products (in the form of modem chip or data card) that are already available to open the LTE market are designed to support a single mode operation at initial shipment. 
More enhanced UEs may support both FDD bands and TDD bands, and they should be called ‘dual mode’ UEs. But even for such dual mode UEs, they may not support inter-mode operation, e.g., handover between FDD and TDD. They operate in either of TDD and FDD mode at a time, and only support switching (in a hardware/application level) to another mode of operation in case of roaming. In the meanwhile, few UEs may support handover between FDD and TDD, if it should be used under the circumstance of mixed mode of operations. This can be so called ‘enhanced dual mode’ However, for most of the LTE market, it is clear that such enhanced dual mode is very redundant feature and simple dual mode operations cover most of working scenarios in most regions. 
In summary, considering typical operation mode in most region and UEs already available on the market, mandating inter-mode mobility to UE will only delay dual mode UEs coming to the market So we proposed that, in response to the question from RAN5, handover support between LTE FDD and LTE TDD should be optional. This should be applicable for all release of specification, i.e., Rel-8/9/10 and 11
Proposal 1 Handover support between LTE FDD and LTE TDD (inter-mode handover) is not mandated by UEs of for all releases of specification, i.e., Rel-8/9/10 and 11. 
Then we need to also determine whether the handover feature between LTE FDD and FDD TDD can be made optional for which release(s). If we need to make the feature optional for Rel-8/9, we may need to use one new FGI bit (no spare room to indicate this capability in UE capability signaling). It should be noted that underlying assumption of FGI is that all features defined in FGI is basically mandatory for UEs. Considering that handover between FDD and TDD would be relevantly infrequent in most deployment scenarios, it seems not so nice to assume the inter-mode handover feature to be mandatory someday in the future. Unless this inter-mode handover support is really essential for some operators, we would like to propose that the feature is not supported by Rel-8 and 9 UEs.  

Proposal 2 Handover between LTE FDD and LTE TDD is not supported by UEs of release 8 and 9. 
Proposal 3 The support of handover between LTE FDD and LTE TDD is optional for UEs of release 10 and beyond. 
2.2 How to notify support of handover between LTE FDD and LTE TDD to network?
From standardization point of view, there seems to be two ways to inform network of the support of the inter-mode mobility. One way is to use a (new) FGI bit, and more straightforward way is to introduce a (new) UE capability signaling.  
UE capability signaling option: If Rel-10 UE supports handover between LTE FDD and LTE TDD, it should indicate to network the support of it. If UE does not support handover between LTE FDD and LTE TDD UE should not indicate the support of it. So if network want to support inter-mode handover, it should implement this signaling. In principle, no backward compatibility issue is foreseen for both side of UE and network. 

FGI setting option: If Rel-10 UE supports both LTE FDD and LTE TDD and if the handover between two modes is implemented and tested by the UE, then it set FGI to be TRUE, and otherwise zero. When FGI bitstring including the FGI bit for the inter-mode handover feature is not signaled by UE, network assumes that all features including the inter-mode handover are supported.
We prefer to adopt UE capability signaling option of the two approaches because UE capability signaling seems to provide more stable status to dual mode UE not supporting inter-mode handover, and also because FGI setting option implicitly assumes that the feature will needs to be mandatory in case market becomes mature enough, which we think is not necessarily true. If it is determined such that Rel-8/9 UE does not support the inter-mode handover, then UE capability signaling is much more cleaner. 
Proposal 4 Introduce a new UE capability signaling, in Rel-10 specification, indicating whether or not inter-mode mobility is supported
If proposals above are agreed, then we need to provide answer to RAN5 LS by answering that handover support between LTE FDD and LTE TDD is not mandatory for all release of specifications, i.e., Rel-8/9/10. 
Proposal 5 Reply to RAN5 that handover support between LTE FDD and LTE TDD is not supported by Rel 8 and 9 UEs and is optional for UE of release 10 and beyond
3 Conclusion
In this document, we provide our opinion on the handover support between LTE FDD and LTE TDD. The proposals are summarized in the below:
Proposal 6 Handover support between LTE FDD and LTE TDD (inter-mode handover) is not mandated by UEs of for all releases of specification, i.e., Rel-8/9/10 and 11. 
Proposal 7 Handover between LTE FDD and LTE TDD is not supported by UEs of release 8 and 9. 
Proposal 8 The support of handover between LTE FDD and LTE TDD is optional for UEs of release 10 and beyond. 
Proposal 9 Introduce a new UE capability signaling, in Rel-10 specification, indicating whether or not inter-mode mobility is supported
Proposal 10 Reply to RAN5 that handover support between LTE FDD and LTE TDD is not mandatory for all release of specifications, i.e., Rel-8/9/10. 
CRs to TS 36.331 corresponding to proposa1-3 are provided in [2-4] for Rel-8/9/10, and CRs to TS 36.306 are also provided in [5-7] for Rel-8/9/10 respectively. 
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