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1 Introduction
In this contribution, minor changes are made comparing to R2-150623 that we submitted at RAN2#89:
1) For the sake of fair comparison between SC-PTM without feedback and SC-PTM with feedback, only keep the “SC-PTM with conditional UL feedback” scheme and rename it to “SC-PTM with UL feedback”.
2) Change the way to compare the spectrum efficiency between Unicast and SC-PTM to better show the trend. In R2-150623, the spectrum efficiency for SC-PTM is finally multiplied by the number of users per cell, however in this contribution the spectrum efficiency for Unicast is finally divided by the number of users per cell.
RAN2 discussed the Study Item “Support of Single-cell PTM transmission in LTE” [1] in RAN2#89, and it was decided to compare SC-PTM against unicast solutions. In this contribution, we will evaluate the spectrum efficiency for Unicast and different SC-PTM transmission schemes.
2 Discussion
2.1 Transmission schemes to be evaluated
We will evaluate the follow transmission schemes in the system simulation:
· Scheme 1: Unicast

· Scheme 2: SC-PTM without UL feedback. The SC-PTM transmission does not consider any CQI or HARQ ACK/NACK feedback from the group members. The SC-PTM transmission will ensure 95% coverage with 1% BLER.
· Scheme 3: SC-PTM with UL feedback. According to the CQI and HARQ ACK/NACK feedback from group members, group specific rate adaptation and HARQ (re-)transmission is performed in the SC-PTM transmission. UL feedback from group member(s) in the worst radio condition will be ignored, with the target to ensure 95% coverage with 1% BLER. 
2.2 Simulation assumptions and methodology

The simulation assumptions are provided in the appendix.
In the simulation, there is one group call (i.e. one MBMS bearer), and the group members per cell is 2, 4, 6, 8, 10, 15 and 20 respectively.
The traffic model is full buffer in the simulation. Cells are fully loaded and will cause maximum possible interface to neighbor cells. There is no interference co-ordination between neighbor cells.

In the SC-PTM with UL feedback scheme, channel dependent scheduling, e.g. MIMO, beam-forming, is not considered for the (re-)transmissions.
In order to compare the spectrum efficiency between Unicast and SC-PTM, the (system level) spectrum efficiency for Unicast is finally divided by the number of users in the cell, because each user requires dedicated radio resources.
2.3 Simulation results and observations
The simulation results on the spectrum efficiency for different transmission schemes, wrt different number of group members per cell, are illustrated in Figure 1.
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Figure 1: Spectrum efficiency for different transmission schemes
It could be observed that the spectrum efficiency of SC-PTM without UL feedback is lower than Unicast if there are only few users per cell, because more advanced technologies can be used for Unicast while only TxD with conservative MCS is applied for SC-PTM without UL feedback. For increasing number of users per cell, the gains of SC-PTM without UL feedback over Unicast are gradually increasing, because more users can benefit from the shared radio resources. The breakpoint is about 5 users per cell. 
For the SC-PTM with UL feedback scheme, the spectrum efficiency is almost the same as Unicast when there are 2 users per cell. For increasing number of users per cell, the gains over Unicast are gradually increasing, because more users could benefit from the shared radio resources.
For the SC-PTM with UL feedback scheme, the spectrum efficiency is always higher than SC-PTM without UL feedback scheme. However, for increasing number of users per cell, the difference between them is decreasing. This is because more users will be at the cell edge and consequently reduces the spectrum efficiency.
3 Conclusion
In this contribution, we evaluated the spectrum efficiency for Unicast and different SC-PTM transmission schemes, and we have the following observations:
Observation 1: SC-PTM without UL feedback is more efficient than Unicast when there are multiple group members (e.g. >5) in a cell.
Observation 2: The spectrum efficiency of SC-PTM with UL feedback is always higher than SC-PTM without UL feedback, but the gain will gradually disappear for increasing number of users per cell.
We have the following proposal:
Proposal: Capture the above observations and the simulation results into TR 36.890.
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5 Appendix
Table 1: Simulation assumptions
	Parameter 
	Assumption 

	Channel model 
	ITU 

	Deployment scenario 
	Rural macro-cell 

	Cellular layout 
	19 cell sites, 3 sectors per site 

	Inter-site distance 
	1732m 

	Penetration Loss  
	0 

	Carrier frequency 
	800MHz 

	Duplex method and bandwidth 
	FDD, 10MHz 

	UE speed
	3km/h 

	Macro cell antenna gain 
	15.0 

	UE antenna gain 
	0 

	BS TX power 
	46dBm 

	UE TX power 
	23dBm 

	UE distributions
	Randomly uniform drop in cell

	Traffic model 
	Full buffer

	Downlink transmission scheme for Unicast
	SU-MIMO

	Downlink transmission scheme for Multicast
	TxD 

	Antenna configuration 
	2x2 

	Antenna configuration at BS 
	Uncorrelated cross-polarized:
Columns with +-45deg linearly polarized antennas 

	Antenna configuration at MS 
	0.5 wavelengths between antennas at MS 

	Downlink receiver type 
	MMSE-IRC 

	Downlink HARQ scheme 
	CC up to 3 re-transmission 

	Overhead consumptions 
	0.708 
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