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1.  Introduction
This paper discusses the issue of potential differences in terms of UE capabilities between LTE TDD and LTE FDD within the same device, and proposes a way forward, in particular in relation to incoming LS R2-116555 / RP-111413

2. Status of the issue
The issue has been discussed at length in RAN WG2 and can be summarized as follows. 

A UE supporting both LTE TDD and LTE FDD, due to different market dynamics (such as IOT availability and the like), may support a different set of features in the two duplex modes.

When such a device moves between a LTE TDD and a LTE FDD network, issues would arise, since the network would erroneously assume that the supported feature set is the same in the two modes.

RAN2 has discussed potential solutions for such a situation, for both idle mode and connected mode. In reality, the impact is broader than TSG RAN.  Since in 3GPP systems idle mode mobility management is a core network centric function, an eventual solution belongs to SA2 and CT1. Nevertheless, it has been informally agreed that the issue should be concluded in RAN2 first.

The incoming LS, however, reports that RAN2 could not reach consensus on this, even on the question whether actually there IS an issue.

3. Does the issue exist and do we need to care?
We believe the issue exists because of unavoidable market dynamics. In particular, there are numerous areas captured by Rel-8/Rel-9 FGI bits where a difference in supported feature sets between LTE TDD and LTE FDD is a natural consequence of the features themselves (for example because they span multiple elements of the system). 

A few examples are: 

· For Rel-8, the UE category, various inter RAT, SON, ANR, DRX features (among FGIs), and inter-RAT PS handover to GERAN (among UE capabilities).

· For Rel-9, various inter RAT features and CSG features (among UE capabilities).

· For Rel-10, the UE category, various UL MIMO, DL MIMO, CA, eICIC and inter-RAT features, 

Also, 3GPP does need to care about this, since “dual duplex mode” deployments are going to become ever more important in the future, either because of certain business arrangements based on “RAN sharing”-like deployments, or due to the nature of frequency holdings of operators.

For this reason, we also think the issue needs to be solved from Rel-9 onwards.

4. What can 3GPP do?
4.1 Overall goal of potential solutions

Potential solutions are illustrated in the incoming LS. They revolve around the idea of UE indicating a different set of capabilities in the two duplex modes. In particular:

· For idle mode, the UE should be able to let the network know that capabilities are not the same, so that the network on which the UE arrives (registers) can fetch them 

· For connected mode, there should be a mechanism to enable awareness of this difference in capabilities before or during handover

Both of the above can be achieved with simple signalling solutions. 

4.2 Idle mode
For idle mode, a solution can be based on TAU signalling (lifting an existing restriction in TS 23.401), as mentioned in the LS from RAN2.

4.3 Connected mode
For connected mode, different signalling solutions can exist, e.g.:

a) Full duplication of the signalling of capabilities in LTE TDD and LTE FDD (which is the simplest from a signalling point of view). It could be discussed whether there is only a subset of features or FGIs, which is allowed to be different.

b) Selective duplication, “hardcoded” in the signalling, of some features or FGIs. By definition, this requires agreement on what the subset is before agreeing on the signalling.

c) Definition of a “minimum capability set” for VoIP handover and subsequent “retrieval” in the target mode. By definition, this requires  €an agreement on what the minimum capability set is.

We favour solution (a) since it “decouples” signalling changes from defining the “subset that is allowed to be different”. 

The other alternatives are more cumbersome from this point of view, and this, in our view, puts in doubt their practical feasibility.

5. Conclusion

This paper discusses the ongoing issue of potential differences in UE capabilities between LTE TDD and LTE FDD. 

Based on the discussion, we propose the following:

(1) The issue of potential differences in supported capabilities in the same device between LTE FDD and LTE TDD does exist

(2) 3GPP RAN agrees that the issue needs to be solved from Rel-9 onwards

(3) 3GPP RAN asks TSG SA and SA WG2 to work, within the next quarter, on a solution for the idle mode case, starting from Rel-9 and using LS RP-111413 as a basis.

(4) 3GPP RAN asks RAN WG2 to work, within the next quarter, on a signalling solution for the connected mode case, starting from Rel-9. The solution should consist of signalling a full set of capabilities for each mode - LTE TDD and LTE FDD. 

(5) In addition, for the connected mode case RAN should also discuss whether it is necessary to identify in the standard a “subset of features and FGIs that is allowed to be different”. This will limit the signalling flexibility introduced by above point (4).
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