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1. Introduction

In the latest version of the TS36.300, it is stated that both single-cell mode and multi-cell mode can be applied to transfer the MBMS service data in E-UTRAN. For the air-combining gain, the MBSFN mode is adopted as the fundamental scheme and the several relevant concepts, e.g. MBSFN Synchronization Area, MBSFN Transmission and MBSFN Area, are also defined for the effective MBSFN operation. Meanwhile, the MBMS service continuity feature is proposed to be further investigated.
This contribution aims to discuss the mobility scenarios of the UE receiving the MBMS service and share the views on the schemes of the MBMS service continuity.
2. Discussion
As stated in the TS 36.300 v8.1.0, there are three types of the cell elements defined in the MBSFN area. The first kind of the cell in a MBSFN is the MBSFN Area Transmitting and Advertising cell (TAC) which is the principal part of an MBSFN area. The second kind of the cell is the MBSFN Area Transmitting-Only cell (TOC). And the last one is the MBSFN Area Reserved Cell. The main object of the TOC and Reserved cell is to form the guard area of an MBSFN to prevent the interference to the signal of TAC from the signal ejected by other cells which are out of the scope of MBSFN area. As shown in Figure 1, an MBSFN GAP is composed of either the TOC or the Reserved Cell.
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Figure1: MBSFN Area

In the agreed EMBMS architecture, IP multicast is applied not only for the multi-cell transmission mode but also for the single-cell transmission mode. So, it’s necessary that the MBMS service continuity should be supported by both the multi-cell transmission mode and the single-cell transmission mode in an MBMS service area. 
Based on the definition of the MBSFN area in the TS36.300, a possibility is considered that the MBSFN area is smaller than the MBMS service area. And then, there is a typical scenario in which the UE receiving MBMS service will cross the border between the area with the multi-cell transmission mode and the area with the single-cell transmission mode.
For the support of the MBMS service continuity, the classic scenario of the the UE receiving MBMS service moving from MBSFN to single-cell and vice versa  should be discussed further.
In previous RAN3 meetings the MBMS service continuity issues have been discussed. Two kinds of the schemes  for the MBMS service continuity are provided as follows:
(1). MBSFN area expansion;
(2). Transmission mode switching;
The features of both MBSFN area expansion method and transmission mode switching method are basically investigated in this section.
2.1 MBSFN expansion
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Figure 2:     SFN area Expansion
As illustrated in figure2, when the UE receiving MBMS service leaves the MBSFN area it’s supposed to reach the guard cell first. No matter at which states the UE is, e.g. RRC-connected or idle
, the network is aware of its act of coming into the border of the MBSFN area based on the RRC signaling.
As soon as the network discovers that the UE receiving MBMS is on the border of the MBSFN area, it should decide how to transmit the MBMS service data. Considering the MBSFN expansion scheme, when the MCE receives the notification of the first EMBMS user that arrives at this border cell, the MCE may check whether the neighboring cell of the guard cell could become the new guard cell or not. If the resources being used for MBSFN are not available in the neighboring cell, the neighboring cell cannot act as a new guard cell.  In this case the MCE could reject the use of multi-cell transmission mode in the guard cell. Single cell transmission mode could be used in this guard cell. Otherwise, the MCE should apply the multi-cell transmission mode in the guard cell.
2.2 Transmission mode switching.
Based on the assumption that the information about the border of the MBSFN area is broadcast at the guard cells, the moving UE is capable of distinguishing the edge cell from the MBSFN area. Therefore, the UE receiving MBMS service at the edge of the MBSFN area can actively request the network to switch its transmission mode to SC-PTM and establish the SC-PTM bearer for it by using other free radio resources. So, an effective scheme is required for the mobility from the MC-PTM area to the SC-PTM area in order to force the related UE into the RRC-CONNECTED state when the UE arrives at the border of the MBSFN area, e.g. the UE can send the RRC connection setup request and MBMS service request to the edge eNB.
The Control plane procedure of the transmission mode switching is described below:
The eNB on the border starts to configure the EMBMS radio resource for the SC-PTM bearer as soon as the EMBMS service request is received from the UE. The behaviour of the eNB on the border of the MBSFN area is the same as the one for SC-PTM bearer establishment in the mobility between cells beyond the MBSFN area. Therefore, the mobility from MC-PTM to SC-PTM will be provided without any additional overhead comparing with the requirement for the mobility from SC-PTM to SC-PTM. The control plane procedures defined for inter-eNB HO for unicast service could be reused.
2.3 Analyzing
Based on the definition of the MBSFN area in the R3.018, a possibility is considered that the maximum MBSFN is smaller than the MBMS service area.  Then, the expansion of an MBSFN may not meet the certain MBMS service area. When a UE is moving into a cell outside the maximum MBSFN but within the MBMS service area, the MBSFN expansion method can not support the MBMS service continuity further. However, there is no difficulty for the transmission mode switching method to effectively meet the requirement of the MBMS service continuity in thisscenario. So, the transmission mode switching manner is supposed to be necessary for the MBMS service continuity.
As illustrated in the section 2.1, before a cell successfully joins into the MBSFN area by the scheme of the MBSFN expansion, several cells surrounding it are obligated to prepare the identical radio resources. Those procedures for the radio resource preparation are rather time-consuming especially among the multiple cells. Once a surrounding cell fails to prepare the resource, the MBSFN expansion procedure will be stopped. However, the transmission mode switching manner will prepare the resource only in one target cell. So, the transmission mode switching manner is considered to be simpler than the MBSFN expansion one.
As the result of the comparison, the transmission mode switching scheme is considered as the primary scheme to support the EMBMS service continuity, and the MBSFN area expansion scheme is modestly suggested to act as the auxiliary scheme of the transmission mode switching one and to be further investigated in terms of the essential use cases.
3. Conclusion
In this contribution the transmission mode switching scheme is preferred for supporting the MBMS service continuity as the primary scheme. Additionally, the necessity of applying the MBSFN area expansion for supporting the MBMS service continuity can be further studied based on the  use cases to be figured out.
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� Any UE in MBSFN could be in either RRC-Idle or RRC-Connected state depending on whether a unicast service is active or not.








Page 1 of 3
3GPP

_1251881403.vsd
MBMS service area


MBSFN GAP


MBSFN TAC


UE interested in a MBMS service


MBSFN TAC


MBSFN GAP



_1252586471.vsd
B


C


TAC


Guard Cell


B


C


Single Cell



