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1 Introduction

RAN has received an incoming LS from RAN2 on capability handling for a UE supporting both LTE FDD mode and LTE TDD mode (R2-116557).

In our opinion, it is important to consider different deployment scenarios when discussing this topic. Section 2 will thus look at different deployment scenarios and clarify whether the specifications today (Rel89) allow the UE to work with different FGI/capabilities for LTE TDD mode and LTE FDD in these deployment scenarios.
Section 3 indicates the opinion of cosigning companies on how to best continue with this subject.

2 Different deployment scenarios
When discussing enabling a UE supporting both LTE TDD mode and LTE FDD mode to have different FGI/capabilities for different modes, it is important to consider different deployment scenarios. Therefore we take a closer look at 4 inter-mode mobility deployment scenarios. 

Note that inter-mode mobility is already supported in all these deployment scenarios (Rel-89) as long as the UE has the same FGI/capability settings in both LTE FDD mode and LTE TDD mode. So we only discuss here inter-mode mobility where the UE wants to use different FGI/capabilities in the two modes.

Scenario 1: Inter-network roaming
E.g. home PLMN supporting LTE FDD only, and visited PLMN (e.g. in other country) supporting LTE TDD only.
[image: image1.png]PLMN_A /‘\ PLMN_B

e.g. e.g.
LTETDD LTE FDD




Figure 1: Inter-PLMN inter-mode mobility

For scenario 1, usage of different capabilities/FGI bits is already supported in Rel-8 by providing the capabilities related to the mode of the network to which the ATTACH is performed. However, such behaviour is currently left up to UE implementation, and it might be better to specify such behaviour (i.e. a UE not supporting any inter-mode mode mobility indicates capabilities/FGI bits according to the mode of the serving cell to which the UE attaches), e.g. in LTE Stage 2 (TS 36.300). Otherwise, a UE implementation might only indicate support for a certain capability/FGI only when it is supported / IOTed for both FDD and TDD. Such implementation would have negative impacts to single mode networks.
Scenario 2: Usage of different LTE modes in different non adjacent parts of the network
E.g. some towns covered by LTE FDD, some other towns by LTE TDD.
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Figure 2: Intra-PLMN non-adjacent inter-mode mobility

Usage of different capabilities/FGI bits is in principle already supported in Rel-8 by performing DETACH/ATTACH and providing the capabilities related to the mode of the network to which the ATTACH is performed. In order to limit the occurrence of DETACH/ATTACH, a UE implementation could e.g. only allow the DETACH/ATTACH when in "camped on any cell" state. However, again, such behavior is currently left up to UE implementation, and it might be better to specify such behavior i.e. a UE not supporting inter-mode mode mobility other than in "camped on any cell" state indicates capabilities/FGI bits according to the mode of the serving cell to which the UE attaches .

Scenario 3: Overlapping FDD/TDD: IDLE mode mobility
Reselection/Redirection to a part of the PLMN using the other LTE mode.
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Figure 3: Intra-PLMN overlapping IDLE inter-mode mobility

A solution based on DETACH/ATTACH does not work well e.g. during redirection. So in practice this scenario is currently not supported.

Scenario 4: Overlapping FDD/TDD: CONN mode mobility
Handover to cell with other LTE mode.
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Figure 4: Intra-PLMN overlapping CONN inter-mode mobility

Solution based on DETACH/ATTACH does not work. This scenario is currently not supported.
Thus summarising the Rel8/9 status we can say:

1) 
All 4 scenarios are supported in Rel89 if the UE does not want to signal different capabilities/FGIs for different modes.
2) 
Usage of different capabilities/FGIs in scenarios 1 & 2 is supported with DETACH/ATTACH. However, such behaviour is currently left up to UE implementation, and it might be better to specify such behaviour.
3) 
Usage of different capabilities/FGIs in scenarios 3 & 4 is not supported.
3 Rationale
It should be clear to companies involved in the RAN2 discussions and discussions in the market that there will be different IOT opportunities for LTE TDD mode and LTE FDD mode. There are also different time plans for different optional features to be used by TDD and FDD networks/operators. Therefore we prefer the standard to support the possibility for the UE to indicate different FGI/capabilities for scenario 3 and 4.

Proposal 0: 
The specifications, e.g. in LTE Stage 2, shall describe UE implementation options based on ATTACH/DETACH (scenarios 1 and 2) so that these cases are documented in the specification.

Proposal 1: 
The specifications shall allow the UE to have different capabilities/FGI settings for LTE FDD and LTE TDD mode at intra-PLMN inter-mode mobility in IDLE and CONN (scenarios 3 and 4).
We see specification of Scenarios 1 and 2, and support for Scenario 3 as most urgent since that will address inter-mode sufficiently in many deployment scenarios sufficiently (e.g. data offload):

Proposal 2: 
Support for having different capabilities/FGI settings for LTE FDD and LTE TDD IDLE cell selection (scenarios 1 and 2) and during IDLE inter-mode mobility (scenario 3) shall be introduced in Rel9 or Rel-10. RAN is requested to take a decision w.r.t. the most suitable release.
We  would also like to see support for Scenario 4 introduced in the specifications:

Proposal 3: 
Support for having different capabilities/FGI settings for LTE FDD and LTE TDD during CONN inter-mode mobility (scenario 4) shall be introduced in Rel-9 or Rel-10. RAN is requested to take a decision w.r.t. the most suitable release.
One additional issue is whether the possibility to have different FGI/capability settings should exist for all UE capabilities/FGI bits, or only for a subset. From discussions in RAN2 it is foreseen that it may be difficult to come to a limited subset of functionality for which different setting should be allowed. Therefore we propose:
Proposal 4: 
The possibility to signal different capability/FGI values should be introduced as a general mechanism, i.e. for all UE capabilities/FGI bits.  Mandating the same setting for a capability/FGI bit for both the LTE FDD mode and the LTE TDD mode can be discussed on case by case basis.
Finally it is proposed to leave the discussion/decision on the details of the mechanism to be introduced to RAN2:

Proposal 5: 
RAN2 shall further discuss/decide, in cooperation with other WG's where necessary, the detailed mechanisms for supporting different capabilities/FGI bits in scenario 3 and scenario 4.

It is noted that there is only one RAN2 meeting (February) in the next quarter, and if solutions would involve other working groups (e.g. SA2, CT1), the final CR would most probably be ready only by RAN#56. In case RAN plenary sees this to be an urgent issue to be resolved in the coming quarter, it seems that discussion on the actual solution should be started in RAN2 before the February meeting.
Proposal 6: 
RAN should also provide guidance on the expected time frame for this work.
4 Proposal
RAN is requested to discuss and where possible agree on the following proposals:

Proposal 0: 
The specifications, e.g. in LTE Stage 2, shall describe UE implementation options based on ATTACH/DETACH (scenarios 1 and 2) so that these cases are documented in the specification.

Proposal 1: 
The specifications shall allow the UE to have different capabilities/FGI settings for LTE FDD and LTE TDD mode at intra-PLMN inter-mode mobility in IDLE and CONN  (scenarios 3 and 4).

Proposal 2: 
Support for having different capabilities/FGI settings for LTE FDD and LTE TDD IDLE cell selection (scenarios 1 and 2) and during IDLE inter-mode mobility (scenario 3) shall be introduced in Rel9 or Rel-10. RAN is requested to take a decision w.r.t. the most suitable release.
Proposal 3: 
Support for having different capabilities/FGI settings for LTE FDD and LTE TDD during CONN inter-mode mobility (scenario 4) shall be introduced in Rel-9 or Rel-10. RAN is requested to take a decision w.r.t. the most suitable release.
Proposal 4: 
The possibility to signal different capability/FGI values should be introduced as a general mechanism, i.e. for all UE capabilities/FGI bits.  Mandating the same setting for a capability/FGI bit for both the LTE FDD mode and the LTE TDD mode can be discussed on case by case basis.
Proposal 5: 
RAN2 shall further discuss/decide, in cooperation with other WG's where necessary, the detailed mechanisms for supporting different capabilities/FGI bits in scenario 3 and scenario 4.
Proposal 6: 
RAN should also provide guidance on the expected time frame for this work.
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