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Abstract of the contribution: This paper discusses some FDD-TDD assumptions and coverage scenarios. It suggests a way forward where FDD-TDD coverage is hidden to the core network. 
Discussion
The MME has to determine whether to send IMS voice over PS Session Supported Indication to the UE at NAS layer in order to guide the UE on whether voice calls should be initiated on PS domain or on CS domain. At last SA2 meeting, it was decided that the verification of UE and RAN capabilities match for VoIMS support is fully delegated to the RAN i.e. the Core Network does not see the details on whether a UE is supporting SRVCC for UTRAN only or GERAN only or both, nor the details on whether the UE and RAN frequency bands are matching.
In existing specifications, the Core Network is not aware on whether the RAN is FDD or TDD. This principle exists from the beginning of the 3GPP specifications. This paper tries to list a number of assumptions to help SA2 decision on whether it is possible to keep this principle or not.
Assumptions:
1- Tracking Areas are not FDD or TDD specific

A typical scenario where FDD and TDD cells can be in the same TAs is where macro cells are FDD, and pico cells are TDD. In such a scenario, it would be possible to define a TA for FDD cells and a TA for TDD cells, but in order to avoid frequent TA updates they should be in the same TA List provided to the UE as a UE does not signal a move between a FDD and a TDD cell in the same TA list.
2- Coverage types can be:
a) FDD cells completely cover the area (in a seamless way) and TDD cells also completely cover the area; or SRVCC is possible everywhere in the area from any FDD cell or from any TDD cell.
In this case, even if the UE supports only FDD or only TDD with VoIMS, VoIMS calls can safely be established.

b) FDD cells completely cover the area (or SRVCC possible everywhere in the area), not TDD cells (e.g. the above scenario with macro FDD cells and pico TDD cells); or vice versa;
In this case, the UE must support FDD; the UE is not mandated to support TDD. 
c) Neither FDD cells nor TDD cells cover the area alone (and SRVCC not possible/not sufficient to complete the FDD or TDD coverage), but the area is completely covered by the combination of FDD and TDD cells.
In this case, the UE must support both FDD and TDD.
3- Core Network knowledge of FDD vs TDD coverage
The Core Network can only be configured on TA granularity. Therefore, a TA might be configured as:

· FDD coverage only in the TA;
· TDD coverage only in the TA;
· FDD and TDD full coverage in the TA;
· Only a combination of FDD and TDD cells allows full coverage in the TA (mixed coverage);
The Core Network also knows whether SRVCC (e.g. to another RAT) is supported by UE and RAN in the TA. 
Let's assume separate procedures for FDD UE-RAN radio capabilities match and TDD UE-RAN capabilities match. If an FDD eNB only looks at FDD UE capabilities and at its neighbour cells, and if the neighbour cells in the TA are TDD cells, the eNB may conclude that the UE-RAN radio capabilities for FDD are not matching. The same occurs for a TDD eNB. Therefore, even if the MME knows that the TA coverage is guaranteed by a combination of FDD and TDD cells, the MME will not be able to determine what to tell the UE about VoIMS support at NAS layer in the coverage type c) scenario.
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Conclusion

As shown above, separate UE-RAN capabilities match procedures for FDD and for TDD will not help the Core Network to decide whether IMS voice over PS session is supported for the UE or not, and to notify it to the UE. 

Unlike the Core Network, the eNB is able to determine, via both neighbour environment configuration and SON/RIM exchanges between RAN nodes, whether the area is covered with type a), type b) or type c) coverage, and therefore to determine the corresponding radio capabilities that the UE should have to guarantee VoIMS calls seamless continuity in that area. 

It is thus proposed that the UE Radio Capability Match procedure provides a single Yes/No indicator on whether the UE capabilities and radio network configuration are compatible, after having taking into account the type of coverage for VoIMS in the TA i.e. whether this VoIMS continuity is ensured with FDD cells, with TDD cells or with a combination of both.[image: image2.png]
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