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1
Scenarios

In the following we exemplify some scenarios of mixed FDD and TDD LTE deployments, i.e., deployments where FDD and TDD cells are mixed in one TAI list.

Example 1: 

IMS voice over PS support in neither FDD nor TDD cells (
· No IMS voice support in TAI list

· No need to perform UE capability match procedure 

Example 2: 

IMS voice over PS support both in FDD cells and in TDD cells and UE supports IMS voice in both FDD and TDD (
· IMS voice support in TAI list

· Perform UE capability match procedure as already agreed on

Example 3: 

IMS voice over PS support only in FDD cells and not in TDD cells and UE supports IMS voice in both FDD and TDD (
· It is worth noting that the agreement on homogenous support of IMS voice per TAI list / RAI is still valid, also for the case that there are both FDD and TDD cells in one TAI list. This allows the UE to only perform TAU/RAU when changing from one TAI list /RAI to one other. This deployment limitation was agreed in Rel 9.
· IMS voice support in TAI list can only be provided if UE does not use TDD cells for IMS voice, e.g., by giving dedicated priorities for UEs supporting IMS voice. Alternatively, only allow CS voice (CSFB) in such TAI list.
· Note: If allowing the UE to camp on TDD, then a mechanism would be required that moves the UE to a FDD cell when establishing an IMS Voice call. Such a mechanism requires support from the eNB. Hence it can be questioned whether such a solution should be specified because if anyway an update of the eNB is required then also IMS voice could be supported directly.

· Perform UE capability match procedure as already agreed
· If network does not support IMS Voice over PS in TDD cells it is questionable whether eNB supporting the TDD cell has been updated to support the UE capability match procedure, i.e. failure of UE capability match procedure implies MME indicates to the UE that IMS Voice over PS is not supported.
Example 4: 

IMS voice over PS support both in FDD cells and in TDD cells but UE (that supports FDD and TDD) only supports IMS Voice over PS in FDD (or at least the UE is not tested for IMS Voice over PS in TDD)(
· IMS voice support in TAI list can only be provided if the UE does not select TDD cells, e.g., by giving dedicated priorities for UEs supporting IMS voice. The eNB should respond to the UE capability match procedure that IMS voice is supported only if it can be ensured that the UE does not select TDD cells (or a mechanism would be required that moves the UE to a FDD cell when establishing an IMS Voice call, see Example 3). 
· If that cannot be guaranteed, then the MME should not indicate IMS Voice support to the UE in this TAI list and consequently only CS voice (CSFB) would be possible in such TAI list.

It was proposed (in S2-122088) that in case FDD and TDD capability separation is agreed upon, to send the SGSN/MME request to RNC/eNB per RAI/TAI list (i.e. Iu/S1 request is sent together with which RAI/TAI list RAN should check the UE capabilities against). If sending the RAI/TAI list to the RAN, the RAN needs to check the UE capabilities only for this RAI/TAI list. Hence the RAN needs to be configured with the capabilities per RAI/TAI list (or rather per TAI). In case the UE moves and is assigned a new RAI/TAI list the UE capabilities have to be checked again. However, if not sending the RAI/TAI list, the eNB needs to check the UE capabilities against a configured set of capabilities, which can be equal to one RAI/TAI list but also can embrace the capabilities of multiple RAIs / TAI lists, hence provide at least a good assurance that IMS voice is possible if not better compared to the approach to send RAI/TAI list. Moreover, the MME/SGSN might not need to check the UE capabilities when new RAI/TAI list is assigned to the UE, if the MME/SGSN is configured to know that an additional check is not necessary.
2
Discussion

Based on the above, it can be concluded that the already defined mechanisms are sufficient to cover all scenarios. 
For the case that a TDD eNB does not support IMS Voice, and if we require a TDD cell to support new functions or functions only required for IMS voice then why not instead implement IMS voice capability in the eNB and during a transition phase either let the UE use CS (CSFB) in areas with such TDD support or when FDD cells provide reasonable coverage give dedicated priorities for UEs supporting IMS voice in FDD such that the TDD cells are not selected (i.e. still allow UE to use IMS PS voice, but not broadband access in the TDD cells). 
For the case that the network supports IMS voice in both FDD and TDD but not the UE, the network needs either to ensure that TDD cells are not used by the UE (e.g. by eNB setting lowest dedicated priority to the E-UTRA TDD frequencies for such UE) ) or only CS voice (CSFB) is possible in such a TA list. 
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