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1. Overall Description:

RAN2 discussed how to handle E-UTRA FDD/TDD UE capabilities / FGIs with respect to dual mode UEs supporting both E-UTRA TDD and E-UTRA FDD.
Currently, bits for UE capability / FGI signaling are defined commonly to FDD and TDD modes for most features (for features that are common to the two modes), i.e. at one moment in time, a dual mode UE cannot indicate support (and/or IOT status) for a feature separately for the two modes.
Some companies see a potential issue about the handling of UE capabilities/FGIs during the mobility between the TDD network and the FDD network due to possibly different UE capabilities / FGIs for each mode; e.g. due to different IOT opportunities especially in deployment scenarios where the network vendor for the TDD network and that for the FDD network are different. Mobility between the TDD network and the FDD network may become an issue in such a case.
Other companies expressed that such problem would not exist by ensuring parity of UE capabilities / FGIs of different modes as the network vendors can make sure to provide equal IOT opportunities for both modes. Further, even if there are differences in FDD/TDD capabilities, this does not necessarily create problems if UE’s always reporting the common set of capabilities/FGIs.
Consensus could not be reached on whether dual mode UE support (and/or IOT status) for features could vary depending on the mode.
RAN2 would like to request guidance from TSG RAN on this aspect.
The following is for information:
In the case that UE support for a feature varies depending on the mode, with current specifications, the expected dual mode UE behaviors are as follows;
Initial UE capability reporting / idle mode mobility:

1) The UE reports its full capability according to the mode of the current serving cell. It detaches and attaches on detection of the UE capabilities / FGIs change due to inter-mode mobility; or

2) The UE reports only capabilities/FGIs commonly supported in both modes. It does not need to detach/attach during the inter-mode mobility.

NOTE:
The behavior chosen by the UE is up to UE implementation.
Connected mode mobility
1) The UE reports only capabilities/FGIs commonly supported in both modes in case the UE sets FGI30=true to indicate support for inter-mode handover.

Detach/attach can cause unnecessary service interruption, and signaling of only common capabilities/FGIs may result in downgraded UE feature sets even when they are supported in a single mode network.
RAN2 identified and discussed e.g. following possible enhancements to address the problem:
In Idle mode: 

1. When the UE reselects to a cell of a different mode, it indicates the UE radio capability change to the MME by sending a “UE radio capability information update needed IE” in the TAU request. RAN2 is aware that this procedure is currently restricted by SA2/CT1 specifications and not allowed for E-UTRA capability update handling.
2. Decouple capabilities/FGIs between FDD and TDD for those features which are identified as such that support (and/or IOT status) by a dual mode UE might be different.  A UE reports extended information about capabilities/FGIs of the other mode which can be different from those of the mode of the current serving cell, i.e. when in LTE FDD, the UE also includes the decoupled part of TDD capabilities/FGIs, and vice versa.
This requires ASN.1 change (possibly backward compatible changes using ASN.1 extension), but does not require UE radio capability update at every inter-mode mobility.

In Connected mode (for UEs setting FGI30=true, i.e. inter-mode handover supported): 

1. A UE may report different capabilities/FGIs based on the mode of current serving cell. When the target eNB detects that an inter-mode handover takes place, it will use a minimum set of capabilities at the target cell until eNB requests updated capabilities from the UE. This requires changes of the eNB behavior and definition of the minimum set of capabilities needs to be agreed. However, there is no ASN.1 impact nor impact to UE implementation (other than the described idle mode solution 1); or
2. Use the same principle as the idle mode solution 2.

RAN2 also discussed other possible solutions. If TSG RAN concludes that a solution is needed, RAN2 will find out the most appropriate solution addressing the issue without causing unnecessary technical fragmentations.

2. Actions:
To RAN: 
RAN2 kindly asks TSG RAN to provide guidance on whether parity of FDD/TDD capabilities/FGIs can be ensured and that the current standard is sufficient, or whether RAN2 should enhance the handling of capabilities/FGIs in view of FDD/TDD dual mode UEs, to cope with different network deployment schedule for FDD and TDD modes.
If TSG RAN agrees to have enhancement for this, RAN2 also requests guidance on which releases the solutions should be incorporated, for idle mode mobility and for connected mode mobility. 
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