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1. Introduction
RAN5 asked in their LS [1] whether UEs supporting both LTE FDD and LTE TDD are mandated to support handover between FDD and TDD.

In this document we analyze implementation and deployment aspects of FDD and TDD inter-working and try to answer the question from RAN5. We use the following naming convention in this document.
· Type A dual mode UE: UE not supporting handover between FDD and TDD

· Type B dual mode UE: UE supporting handover between FDD and TDD

2. Discussion

We understand that operators start their deployment with a single mode LTE operation.  So the very first motivation of supporting dual mode from the UE point of view is to support roaming to such single mode networks.

With such network deployment being the target, it is not necessary to support and test the “inter-mode” handover. Mandating the feature will obviously delay the introduction of dual mode UEs. IOT availability for the feature is also quite questionable. Thus type A dual mode UE implementation is motivated.
2.1. Solution 1 (implementation solution)
Any problem does not seem to arise if a type A UE signals the appropriate UE capability to the network using existing UE capability signalling. The type A UE can behave as a single mode UE by indicating the UE capability accordingly (e.g. refrain from signalling certain frequency bands support). The UE may 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).
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Figure 1:
Implementation solution for type A UE
2.2. Solution 2 (standard solution)
Another solution is to have UE capability signalling for inter-mode handover support. The assumption here is that only type B dual mode UEs indicate the support – ENUMRATED (True) - and type A UEs do not indicate anything in the E-UTRA UE capability.
One issue is that we have to consider the backward compatibility with legacy network. It should be noted that a single mode network would never benefit from the new UE capability signalling since it would anyway not trigger inter-mode handover. It is only dual mode network that needs to understand the new UE capability signalling.

It would be easier if the specification can mandate the dual mode network to implement the new UE capability signalling. It should also be mandatory for the type B UE to support the indication of inter-mode handover support in E-UTRA UE capability.
2.3. Other inter-mode mobility and IOT issue
We have to realize that there are other inter-mode mobility procedures. The solution 1 indeed means that the UE declares it does not support any inter-working mechanism between FDD and TDD, i.e. none of handover , cell reselection and redirection. Also considering very possible IOT availability issue for inter-mode handover, we may want to consider the following UE implementations (*);

· Type A UE supporting inter-mode cell reselection and redirection
· Type B UE not IOTed for inter-mode handover.

(*) Here we do not consider the UE implementation which supports inter-mode handover, but not cell reselection or redirection. This is in line with the assumption RAN2 has taken in discussing UE capability and FGI.
Strictly speaking, UE capability signalling should be used for the first one, while FGI is more appropriate for the second one. Obviously it is overkill to introduce both of them just to follow the “principle”. Also use cases for the first UE seem unclear because type A UE is mainly intended for interworking with single mode networks. We therefore propose to introduce an additional FGI bit.
3. Proposal
Based on the discussion in the previous section we propose the following.

Proposal 1:
Introduce a new FGI to indicate IOT status of handover between FDD and TDD
2.4. Answering RAN5 question

We propose to reply to RAN5 that the support for inter-mode handover is not mandatory for the UE supporting both FDD and TDD frequency bands. We consider however the actual solution ensuring inter-operability requires more thorough discussion in RAN2 (see the next section) and the detail should be left as FFS in the reply LS to RAN5.
Proposal 2:
Reply to RAN5 that the support for handover between FDD and TDD is not mandatory for the UE supporting both FDD and TDD frequency bands.

Proposal 3:
Inform RAN5 that RAN2 intends to introduce a new FGI for handover between FDD and TDD and will further discuss details
2.5. Way forward

It seems that the overall FDD/TDD inter-working aspect needs to be discussed further in RAN2. For instance, it is our understanding that RAN2 did not take into account inter-mode aspects in defining the current FGI bits.
More specifically, our understanding is that FGI bit 13, “inter-frequency handover”, does not encompass the inter-mode handover. It is almost clear from where the industry stands that IOT opportunities for intra-mode-inter-frequency and inter-mode handovers will be available at different point in time since usually operators start their deployment with a single mode LTE operation.  If FGI 13 were intended to include inter-mode handover, a dual mode UE having been IOTed for intra-mode-inter-frequency handover but not for inter-mode handover would have to set the FGI bit to FALSE. We strongly believe this UE behaviour should be avoided.
FGIs and the Table B.1-2 in RRC specification have to be looked at in light of the inter-mode mobility issue discussed in this document.

Proposal 4:
Discuss detailed solution to address the inter-mode mobility issue raised in this document
4. Conclusion
In this document we discussed the issue raised by RAN5 in [1]. We consider that the issue needs to be looked at as an overall inter-mode mobility issue. The following proposals were made in this document. 

Proposal 1:
Introduce UE capability signalling for support of handover between FDD and TDD
Proposal 2:
Reply to RAN5 that the support for handover between FDD and TDD is not mandatory for the UE supporting both FDD and TDD frequency bands.

Proposal 3:
Inform RAN5 that RAN2 intends to introduce a new FGI for handover between FDD and TDD and will further discuss details
Proposal 4:
Discuss detailed solution to address the inter-mode mobility issue raised in this document
Corresponding reply LS to RAN5 can be found in [2].
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