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1 Introduction

In previous RAN3 meeting, service continuity between MBSFN area and non MBSFN area was discussed [1][2]. During the discussion, some companies proposed the NW controlled HO was used for the mobility scenario from MC-PTM to SC-PTM for short interruption time. However, it has not been clear yet when the UE starts to receive the service via the SC-PTM bearer. 
In the last RAN2 meeting, the following point was agreed.

· Single-cell MBMS transmission with UE feedback should only be supported in the LTE_ACTIVE / RRC_CONNECTED state.

In this document, we discuss about mobility procedure from MC-PTM to SC-PTM taken into account the above RAN2 agreement. And we propose the concept which establishes an SC-PTM bearer based on the service reception quality of the UE for achieving efficient radio resource utilization in the edge of MBSFN area.
2 Discussion
For mobility procedure from MC-PTM to SC-PTM it needs to be studied when an SC-PTM bearer for the same service will be established. We think there are two alternatives.
Alt. 1) Immediately after Service Request from the UE at the edge cell of MBSFN area
Alt. 2) Based on the service reception quality of the UE at the edge cell of MBSFN area
2.1 Possible mobility procedures from MC-PTM to SC-PTM
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Figure 1: Alternatives for mobility procedure from MC-PTM to SC-PTM

Figure 1 shows the mobility procedure of Alt.1 and Alt. 2. The comparison of two alternatives is summarized in the Table 1 below.
In both alternatives, a UE within MBSFN area that is only receiving MBMS is expected to be in LTE_IDLE state. Therefore, for establishing SC-PTM bearer and for using NW controlled HO some mechanism for the mobility from MC-PTM to SC-PTM would be required to force the UE to move to LTE_ACTIVE state as it is approaching the border of the MBSFN area. Here we assume edge eNB broadcasts information about close edge of the MBSFN Area. And the UE setup RRC connection to the edge eNB and sends MBMS service request to an MME.
In Alt. 1, the edge eNB (SeNB) starts to setup MBMS RAN resource for the SC-PTM bearer immediately after the reception of service request from the UE. It is assumed that this behavior of the edge eNB is same as the one for SC-PTM bearer establishment outside MBSFN area. Hence in Alt. 1, the mobility from MC-PTM to SC-PTM will be provided without any additional behavior other than the required for SC-PTM to SC-PTM mobility, in which much of the signaling defined for inter-eNB HO for unicast data reception could be reused. However, as the SC-PTM bearer is established immediately after service request from the UE, unnecessary allocation of radio resources might occur. Since thanks to the MBSFN Area Transmitting-Only/Reserved Cells, i.e. Guard Area, service reception quality at the edge of MBSFN area might be enough, e.g. if the same MBMS service data as in MBSFN area is transmitted from the MBSFN Area Transmitting-Only Cells, the prepared SC-PTM bearer is waste of radio resources if the UE keeps staying in the edge of MBSFN area.

In Alt. 2, the edge eNB (SeNB) doesn’t setup MBMS RAN resource for the SC-PTM bearer immediately after the reception of service request from the UE but keeps the UE in LTE_ACTIVE state and controls measurement reporting from the UE. The UE performs measurement reporting while receiving MBMS service via MC-PTM bearer. There are two possibilities when the SC-PTM bearer is established in Alt. 2. 
· In case the Guard area is not contributing to the MBSFN reception of UE (MBSFN Area Reserved Cells), there might be the case where the service reception quality of the UE is less than a threshold and the SC-PTM bearer is established in the edge eNB.
· In case the Guard area is contributing to the MBSFN reception of UE (MBSFN Area Transmitting-Only Cells), service reception quality of the UE is expected to be enough even at the edge of MBSFN area and thus the SC-PTM bearer is not established in the edge eNB.
Hence in Alt. 2, efficient utilization of radio resources in the edge of MBSFN area could be achieved as much as possible since the SC-PTM bearer will be established only when the service reception quality of the UE is less than a threshold. The disadvantage of Alt. 2 is introducing of additional behavior at the edge eNB. However, we think the additional behavior is not so complicated: eNB at the edge of MBSFN area doesn’t setup MBMS RAN resources for the SC-PTM bearer immediately after the reception of service request from a UE but follows the current service reception quality of the UE via MC-PTM bearer whether it should establish the SC-PTM bearer in its own cell.

We think the concept in Alt. 2, i.e. SC-PTM bearer establishment based on the service reception quality of the UE, should be supported as a basic concept for mobility from MC-PTM to SC-PTM.

· Unnecessary allocation of radio resources might occur if the UE keeps staying in the edge of MBSFN area in Alt. 1.
· Additional behavior at the edge eNB is not so complicated in Alt. 2.

It is FFS how the edge eNB actually decide on whether the SC-PTM bearer should be established or not.
Table 1 Comparison of alternatives

	 
	Alt. 1

Immediately after Service Request from the UE
	Alt. 2

Based on the service reception quality of the UE

	Pros
	· No need to define additional behavior (same as SC-PTM bearer establishment outside MBSFN area)
	· Efficient utilization of radio resources in the edge of MBSFN area could be achieved as much as possible.

	Cons
	· Unnecessary allocation of radio resources for SC-PTM might occur (if the UE stays in the edge of MBSFN area, the prepared SC-PTM bearer is waste of radio resources)
	· Need to define additional behavior at the edge eNB


3 Conclusion

In this document, we discussed about mobility procedure from MC-PTM to SC-PTM.

It is proposed that the concept in Alt. 2, i.e. SC-PTM bearer establishment based on the service reception quality of the UE, should be supported as a basic concept of mobility procedure from MC-PTM to SC-PTM.
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