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1 Introduction

In 25.133 cell reselection requirements in CELL_FACH state are specified in section 5.5 [1]. The same section also defines the interruption time requirements when UE moves between two cells either belong to the same FDD carrier frequency (intra-frequency case) or between two different FDD carrier frequencies. However, these requirements do not cover actual interruption time of the MTCH reception when UE is receiving MBMS in CELL_FACH state. 
In the last RAN4 meeting MTCH interruption time requirements in CELL_FACH state were proposed [1]. But no agreement was reached during that meeting. Based on the offline discussion and comments received during the last meeting a revised version of proposal is presented in this paper.
2 System Scenario
The UE mobility between different cells belonging to the same FDD carrier frequency does not lead to any interruption of MTCH reception by the virtue of soft combining. Therefore, apparently no intra-frequency MTCH interruption time requirements are needed. However there are scenarios where soft combining on MTCH is not possibly even when UE operating in low activity states (idle, CELL_PCH, URA_PCH or CELL_FACH), moves between cells operating on the same carrier frequency, e.g. when serving and the target cells belong to different RNCs. Therefore we believe it’s appropriate to define MTCH interruption time.
3 MTCH Interruption Delay
The MTCH interruption time is the time between the end of the last MTCH TTI during which the UE receives the MTCH channel from the serving cell and beginning of the first TTI during which the UE starts receiving the MTCH channel from the target cell.
Delay components:

Before defining the MTCH interruption delay let’s consider different individual delays that could influence the interruption time:
TIU = Interruption uncertainty when changing the timing from the old to the new cell; TIU can be up to one frame (10 ms).

TMCCH = Time required to read the complete MCCH information of the target cell. It is required due to the reading of MCCH of the target cell, i.e. time required to read MCCH critical and non-critical information (neighbour cell, service, radio bearer and access information etc). The actual time would depend upon a particular scenario such as received power level of MCCH etc. In the requirements it’s therefore suggested to keep it as a general parameter.
TMTCH = Time due to uncertainty when reading the MTCH of the serving as well as target cells; TMTCCH can therefore be up to 2 MTCH TTI.
Unlike the current FDD intra frequency interruption delays (section 5.5.2.2.1 in 25.133), the intra frequency MTCH interruption delay would not include delay due to the random access procedure. This is because UE can start reading the MTCH of the target cell after the cell reselection without performing random access. 
Based on the above description the intra frequency MTCH interruption is defined as: 

Intra-frequency interruption delay:

The MTCH interruption time due to intra-frequency cell reselection without soft combining is given by (1):
TMTCH_interrupt = TIU+20 +TMCCH+TMTCH  ms                                                       (1)

4 Applicability of Requirements
The MTCH interruption requirements according to (1) are valid when UE does cell reselection while receiving MBMS in idle mode, CELL_PCH state, URA_PCH state and CELL_FACH state. Thus same requirements are proposed to be specified in all these states in 25.133 [1]. A new section 4.2.2.10 is added covering requirements for idle mode and CELL/URA_PCH states with a reference to this section from section 5.5.2.2 to cover requirements in CELL_FACH state.
5 Testing of Requirements

Currently section A.5.5 defines a number of test cases on cell reselection in CELL_FACH, which tests the overall cell reselection delay also covering the interruption times. Although this is not tested when UE is receiving MBMS, however we believe the test with MBMS could be quite similar. Therefore, we don’t feel any strong need for having new tests for these requirements.
6 Summary

The current RRM requirements specification does not provide MTCH interruption delay requirements in idle, CELL_PCH, URA_PCH and CELL_FACH states when UE is receiving MBMS data. It has been argued that MTCH interruption delay requirements are needed to cater for the scenario where soft combining is not possible. It is therefore proposed to specify intra frequency MTCH interruption delay requirements in release 7 for UE doing cell reselection in CELL_FACH state. The requirements proposed are generic in a sense that the same requirements are applicable to all low RRC activity states: idle, CELL_PCH, URA_PCH and FACH states. 
7 References
[1] 3GPP TS 25.133, “Requirements for support of radio resource management (FDD)”.
[2] R4-070189, ‘Intra frequency and inter frequency interruption times in MBMS session’, Ericsson.
