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1. Introduction
One of the objectives of the MBMS (TDD) WI [1] is to look into the impacts of potential interruptions in MBMS reception due to inter-frequency measurements.  This document will look into this issue.
2. Inter-Frequency Measurement of TDD cells
The (TDD) UE may be required to perform inter-frequency measurements regularly to find potential cell for reselection.  This requires the UE to switch to another frequency and hence may interrupt existing MBMS reception.
In CELL_DCH, the UE uses measurement opportunity to perform inter-frequency measurement.  Here, the UE will identify an idle interval of length that overlaps the beacon slot of the target inter-frequency (TDD) cell [2].  In Idle_Mode, UE is to perform inter-frequency measurement in a cycle proportional to TmeasureTDD [2].  In CELL_FACH, the UE uses measurement occasions to perform inter-frequency measurements.  The length of measurement occasion is equals to the largest FACH TTI [3].  

In all of these modes, the UE need only to perform measurement on the beacon slot of the inter-frequency cell.  Hence, if the MBMS channels are not sent together with the beacon slot, it is possible to avoid missing MBMS reception when performing inter-frequency measurements.  This document proposes using suitable RRM strategies on the network and the UE, interruptions to MBMS reception when performing inter-frequency TDD cells can be avoided.
3. Uninterrupted MBMS Reception

The TDD UE can combine MBMS signal from a maximum of 3 radio links [4].  The UE can receive a maximum of 48 resource units, where one resource unit is a SF16 code.  Given that there are 15 timeslots in a frame, the 48 resource units can be spread up to a maximum of 12 timeslots such that each timeslot carries 4 x SF16 codes (or 4 resource units).  For 3 radio links, each radio link would consume 4 timeslots.  Hence, the MBMS transmission can occupy a maximum of 12 consecutive timeslots.
In CELL_FACH, measurement occasion can lasts for one or more radio frames but the UE only need to measure 1 or 2 beacon timeslot depending whether it is in SCH1 or SCH2.  It is possible for the UE to switch back to its original frequency in time to receive MBMS signals and if necessary switch back to the target frequency to finish off with the measurement occasion period.  This requires sufficient timeslots are available between the MBMS timeslots and the beacon timeslot of the target inter-frequency cell for the UE to switch from one frequency to the other.  For MBMS maximum transmission of 12 timeslots, the UE would require a frequency switching time of 1 timeslot or less.  In this way, the TDD UE will be able to avoid missing MBMS receptions.
As an example, consider a measurement occasion of 2 radio frames and the UE requires 1 timeslot to switch from one frequency to the next.  Figure 1 shows the points in the measurement occasion length where the UE performs inter-frequency measurement of the target cell beacon, switches back to its original frequency within 1 timeslot and perform MBMS reception from 3 radio links for 12 timeslots.  It then switches back to the inter-frequency of the target cell to continue with the measurement occasion and repeat the same process in the 2nd radio frame.
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Figure 1: Uninterrupted MBMS reception
In Idle and CELL_DCH modes, the same process can be applied as long as there is sufficient timeslots for the UE to switch frequency prior to the MBMS receptions.  The UE is required to perform this process and the UTRAN must ensure that there is sufficient timeslots between the beacon and MBMS transmission.

Avoiding missing MBMS signal can be further extended for inter-frequency FDD measurements.  In FDD, the beacon is transmitted in every timeslot.  This makes it easy for the TDD UE to perform a FDD measurement during measurement occasion or idle intervals whenever it is not receiving MBMS signal. 
4. Conclusion

In this document it is shown that by employing a suitable RRM strategy in the network, it is possible to avoid interruptions to MBMS reception at the UE as a result of inter-frequency measurements.  This can be done by simply requiring the UE to switch back to the serving frequency and receive MBMS signals.  However, this requires MBMS capable TDD (3.84 Mcps) UEs to be able to switch from one frequency to the other within 1 timeslot given that the maximum MBMS transmission can occupy 12 timeslots.  It is proposed to include these requirements into TS25.123.
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