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1 Introduction

In the last RAN1 meeting, some progresses were made on Type II relay [1]. Type II relay was defined as follows:

·  Type II relay should not have a separate cell ID and thus would not create any new cell(s)
· The type II relay should be able to relay to/from release 8 UEs 

· At least a release 8 UE should not be aware of the presence of a type II relay

· RN transmitting and receiving by TDM in the same UL or DL band of eNB
· For a relay facilitated Rel-8 UE within eNB PDCCH coverage 

· It should receive Rel-8 PDCCH/CRS only from eNB

· It should be able to receive PDSCH transmissions facilitated by RN

· Performance is for further evaluation

· Application of Type II RN to extend coverage of an eNB cell is FFS

In [2], characteristics of Type II Relay were analyzed. Two categories of Type II relay can be defined as non-cooperative relay with the main purpose of extending range of coverage area and cooperative relay which allows throughput performance enhancement at the cell edge.  
From ZTE’s understanding, Type II relay is more suitable for throughput performance enhancement. And cooperative transmission with eNB or other Node will be the main application of Type II relay.
This contribution introduces an application of type II relay on cooperative transmission for broadcast service.
2 Cooperative Transmission for broadcast service in Type II Relay Scenario
Cooperation in type II relay can be achieved in various forms, such as overhearing and cooperation in retransmissions, cooperation diversity, etc. In previous RAN1 meetings, transparent cooperation schemes of overhearing and cooperation in retransmission were discussed. The objective of cooperative Type II relay is to improve the DL and UL spectrum efficiency through cooperative Tx and Rx between the Relay Node and eNB.  
These cooperation schemes all aim at unicast services. Actually, some cooperation schemes applied in broadcast service are also very useful and simple.
2.1 Scenario introduction
Based on the Type II relay’s definition in [1]:

· For a relay facilitated Rel-8 UE within eNB PDCCH coverage 

· It should receive Rel-8 PDCCH/CRS only from eNB

· It should be able to receive PDSCH transmissions facilitated by RN

Under such conditions, the Rel-8 UE should be able to receive the control channels from eNB all the time.  Thus, the Relay Node’ coverage area will overlap with some part of Donor-eNB coverage area.  The eNB and the Relay Node could do some collaborative transmission and reception in the overlapped coverage area.  
As the broadcast service only has downlink transmission, we will just talk about downlink cooperative transmission.
2.2 The First Transmission of Broadcast Service by eNB

In a subframe, the Donor-eNB transmits the MBMS data in a broadcast way. RNs, Macro UEs and Relay UEs in this eNB’s coverage can all receive this signal if they are ready to receive this MBMS service. But relay UEs maybe can not have a good reception in the first transmission because they usually locate at the boundary of a cell.
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Figure1: the first transmission by eNB

2.3 The Second Cooperative Transmission by RN

In another subframe, the RN will transmit the same MBMS data again which was received in the first transmission sent by Donor-eNB. Relay UEs in this RN’s coverage can receive this signal again, and combine these two signals received in the first and second transmission together. This type of combination is similar to Rel-6 MBMS.
On the other hand, Donor-eNB can use the same resource to transmit some unicast data to some Macro UE which locate at the centre of the cell. Because the RN can transmit the MBMS data at low power, so the interference between the MBMS data and unicast data might be bearable.
For the Macro UEs correctly received the MBMS data in the first transmission, they needn’t receive the signal in this subframe.
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Figure2: the second cooperative transmission by RN

Another procedure for Donor-eNB in the cooperation subframe is to transmit the same MBMS data with the RN. In this way, the relay UEs can receive a stronger signal and the receive quality will be further guaranteed.
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Figure3: the second cooperative transmission by RN and eNB

2.4 Signalling Requirements for This Transmission Scheme
In order to do this cooperative transmission for broadcast service, the RRC signalling needs to do some support. For example, before the Donor-eNB’s first transmission, the MCCH signalling should notice the RNs and UEs some relative parameters about the first and second transmission, including the subframe information and some necessary parameters for UEs and RNs to decode the MBMS data. And the two sets of configurations can be the same or different depending on the channel qualities of backhaul link, access link and direct link.
2.5 Simple Analysis
Based on the introduction of cooperative transmission for broadcast service in Type II relay scenario, we will give a simple analysis for this scheme.
The advantages are very obvious. Some UEs located at the RN coverage have two options to receive the same data. A great performance improvement can be gotten in the overlapped area. This will be a good way to improve the reception quality for single-cell MBMS service which could be launched in the Rel-10 system. And it is also a good way to improve the performance of the edge cell in MBSFN area. 
Secondly, this cooperative transmission is very simple and can be easily applied by the Rel-10 system. There are no special requirements for Un interface and it doesn’t consume backhaul resources, the RN just overhears the data and signalling in the first transmission. All the control is done by Donor-eNB; even in the MBSFN Mode, the first and second transmission also can be synchronously scheduled by system.
At the same time, this scheme will not waste the resources in Donor-eNB side if the second cooperative transmission is just done by RN.

3 Conclusions

In this contribution, we discuss the application of Type II relay in cooperative transmission for broadcast service with Donor-eNB. 
We strongly recommend RAN2 to find and research more applications of Type II relay, and promote the development of Type II relay in LTE-A standardization process.
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