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1 Introduction
In the RAN2#58 meeting several decisions regarding the single-cell MBMS transmission were made. Some of these decisions are directly related to and directly influence the UL/DL control signalling and should therefore be treated separately for MBMS. This contributes proposes a solution for the single cell MBMS control signalling.
2 DL control signaling
In single cell MBMS the Multicast Traffic Channel (MTCH) and the Multicast Control Channel (MCCH) are mapped to the Downlink Shared Channel (DL-SCH), which is mapped to the PDSCH in Layer 1. The resources in PDSCH assigned to the MTCH and the MCCH are signalled in the downlink control channel and could preferably use the same formats as the downlink grants (a.k.a Format 0 and Format 1 in TS 36.212). The details are FFS. 
At a minimum one identifier should be permanently reserved for the MCCH allocations. A MTCH allocation contains data for a specific MBMS service and could be identified by a MBMS service-specific RNTI assigned by the eNode-B and associated to a service announced in the MCCH. Another possibility is to permanently reserve a number of IDs, which are separately assigned to different MBMS services by eNode-B. Both solutions are feasible but the former is perhaps preferable due to less permanent assignments.
Details regarding semi-persistent MBMS scheduling are FFS.

3 UL control signaling
RAN2 has agreed to use feedback from the terminals in single cell MBMS according to the following decision:

 “Multiple UEs can be allocated dedicated uplink feedback channels identical to those used in unicast transmission, which enables them to report HARQ Ack/Nack and CQI. Where such a feedback mechanism is configured, AMC is applied, and HARQ retransmissions are made on DL-SCH” [1].
For the Ack/Nack transmission we propose the following solution:
· The Ack/nack MBMS signal is always transmitted on the PUCCH
· All UEs receiving a specific MBMS service use a common Ack/Nack resource. The resource is implicitly known from the control channel index exactly as in the unicast transmissions
· Unlike unicast, Acks are not transmitted

· All UEs that receive a packet erroneously transmit simultaneously a Nack

· On-Off Keying (OOK) modulation is used

If the eNode-B detects a Nack it enters the HARQ retransmission process in the same way as in unicast. This solution avoids the problem of assigning multiple Ack/Nack resources from a single control channel index.
The NACK Miss Detection Rate of UL PUCCH feedback channel as function of SNR for 1 and 100 UE’s  are shown  in Figure 1.  The results have been obtained assuming practical receiver and realistic channel estimation algorithms. Slot-based frequency hopping and TU channel with UE speed of 30 km/h were assumed. In simulations the NACK false alarm rate 0.1%  is guaranted  by threshold.  With 100 UE’s the 5 % BLER is assumed.  The results show that  a feedback scheme using a common Nack from multiple UE’s is very feasible.  Actually, the performance of  NACK Miss Detections rate improving  when number of UE’s increasing.
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Figure 1 NACK Miss Detection Rate as function of SNR , NACK false alarm 0.1 %
For the CQI reporting it is assumed that the UE is in the connected state and is configured by higher layer signalling to periodically transmit a CQI report. It is assumed that the eNode-B can associate unicast connections with a specific MBMS service.
4 Conclusions
This contribution presents a mapping scheme that respects the decision taken so far in UL/DL control signalling [2][3]. For the UL feedback it solves the problem related to Ack/Nack resource allocation and association to a control channel. For the DL control signalling it proposes a solution using a minimum of MBMS related definitions and treats the MBMS single-cell allocations in a transparent way.
It is proposed that the ideas presented in this contribution are used as a basis for further discussion on the MBMS related control signalling.
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