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1 Introduction

In the RAN WG2 #56 meeting, operators provided nine E-MBMS scenarios [1] but, only two scenarios (scenario 1 and scenario 3) were agreed. In this document, we discuss single cell MBMS transmission with retransmission in order to reduce the number of mixed single cell scenarios, and show that radio bearer switching between P-T-P and P-T-M may be unnecessary in single cell MBMS transmission with retransmission.

2 PTP/PTM radio bearer switching 
Cell specific point to multipoint transmission was included in TR25.912 [2] as follows.

Cell specific point to multipoint transmission
· This scenario has not been fully evaluated but no significant gain is expected over Rel-6 MBMS.
Due to the absence of performance benefits from multi-cell combining, the single cell transmission without retransmission is expected to have a higher packet error rate than the multi cell MBMS service, especially at the cell edge. In order to meet a target data rate at the cell edge in the single-cell MBMS scenario, a variety of options such as oversizing the SFN area, introducing a feedback mechanism, and reducing interference by not transmitting on neighbour cells have been considered [3].

In Rel-6 MBMS, P-T-P bearer is a dedicated channel, which is bi-directional with inner and outer loop power control while P-T-M radio bearer uses common channels only in the downlink. Therefore, from the power resource allocation flexibility point of view, P-T-P/P-T-M radio bearer switching in Rel-6 MBMS is more efficient than single P-T-M radio bearer. But, P-T-P/P-T-M radio bearer switching needs complicated counting and recounting procedure to select radio bearer type [4]. 

In E-MBMS, in order to avoid complicated counting and recounting, to support efficient utilization of radio resources and to reduce packet error, MBMS transmission with retransmission may be introduced. In order to support retransmission, uplink feedback channel is needed. By using uplink common feedback channel [5,6], E-MBMS radio bearer may be common bi-directional radio bearer unifying P-T-P and P-T-M radio bearer. When only one UE receives MBMS, the E-MBMS radio bearer is operated as bi-directional single UE radio bearer. When more than two UEs receive MBMS, the E-MBMS radio bearer is operated as bi-directional common radio bearer. Since the allocated resource for common radio bearer depends on the number of retransmission, MBMS transmission with retransmission may lead to increased flexibility in resource allocation. Therefore, we believe that the E-MBMS radio bearer with uplink common feedback channel can remove the complex radio bearer switching between P-T-P and P-T-M. 
Figure 1 shows a HARQ operation using a common bi-directional channel. In order to perform HARQ, E-UTRAN allocates an MBMS service specific C-RNTI per MBMS service. An MBMS service specific C-RNTI is allocated to the UE interested in the cell specific MBMS service and is used in DL control signaling to indicate resource allocation for retransmission. MCCH carries an MTCH transmission schedule, an MBMS service specific C-RNTI and the common feedback channel information.
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Figure 1. Retransmission using uplink common feedback channel 

UEs in either RRC_IDLE or RRC_CONNECTED mode are allowed to receive an interested MBMS service. In order to minimize the HARQ related feedback overhead, the UL time non-aligned UE may acquire and maintain the time alignment during MBMS service transmission. However, it would require a lot of UL and DL signaling for timing advance and the eNB needs to manage UEs in the RRC_IDLE mode. In an alternative approach, we can divide the feedback into synchronous and non-synchronized feedbacks. 

In order to reduce E-UTRA terminal complexity [7], the physical layer component for unicast operation may be reused for MBMS operation. For synchronous feedback, E-UTRAN may allocate some physical uplink control channel as the synchronous feedback channel. For the non-synchronized feedback, the UL unsynchronized UE may use the physical non-synchronized random access channel for the non-synchronized feedback. 
3 Conclusion
Based on discussion in section 2, we propose that RAN2 consider the followings. 

· For single-cell MBMS, RAN2 removes radio bearer switching between P-T-P and P-T-M.
· RAN2 adopts a common channel as the MBMS uplink feedback channel.
· Feedback channel is divided into synchronous and non-synchronized feedback channels.
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