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1. Introduction

For generic frame structure, RS structure for the MBMSFN transmission has been discussed extensively and the working assumption has been agreed. However, in the alternative frame structure, the RS design for MBMS transmission has not been discussed. In this contribution we presents one pilot pattern of MBSFN  for the alternative frame structure in a mixed carrier case.  
The frequency selectivity experienced by a MBSFN channel is much larger than the unicast environment, but the frequency selectivity experienced by a MBSFN channel in generic frame structure should be the same with the frequency selectivity experienced by a MBSFN channel in the alternative frame structure.  This is caused by the RF combining of the received signal from multiple transmitters with different propagation delays over the air, whether TDD or FDD.  So the pilot frequency interval for this channel in the alternative frame structure is expected to be same with the pilot frequency interval for this channel in the generic frame structure.  Similarly, the time selectivity experienced by a MBSFN channel in generic frame structure should be the same with the time selectivity experienced by a MBSFN channel in the alternative frame structure. The pilot time interval for this channel in the alternative frame structure is expected to be same with the pilot time interval for this channel in the generic frame structure. In this contribution, we presents one pilot pattern of MBSFN for the alternative frame structure in a mixed carrier case, the required pilot overhead is 12.5%, which is same with generic frame structure[1] .  

2 Pilot Patterns 

We consider one pilot pattern, with overheads of densities 12.5%, the Figure 1 is under the assumption that only the first two OFDM symbols in MBMS subframe are used for unicast transmission, the Figure2 is under the assumption that no OFDM symbol in MBMS subframe is used for unicast transmission.  
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Figure 1: RS structure of  MBMSFN with unicast transmission in the alternative frame structure
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Figure 2: RS structure of  MBMSFN without unicast transmission in the alternative frame structure
From Figure1 and Figure2, we can see that reference signal structure for MBSFN is same. That is, whether there is unicast transimision in MBMS subframe or not, reference signal structure for MBSFN is changeless. For the alternative frame structure, it means that MBMS subframe may be in any downlink subframe except TS0.
3 Conclusions
When there are the first one or two symbols for unicast transmission in each MBMSFN subframe, we recommend adopting figure 1 as the RS design for MBSFN in the mixed mode. When there is no symbol for unicast transmission in each MBMSFN subframe, we recommend adopting figure 2 as the RS design for MBSFN in the mixed mode. For 7.5 KHz dedicated MBSFN the pilot density will be investigated separately.
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[1] 3GPP TS 36.211 V1.0.0












_1237534542.vsd

_1237549960.vsd

