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1 Introduction

The documents S4-AHP219, S4-050343 and S4-050344 provide detailed simulation results for MBMS over GERAN for a conventional receiver as well as the Permeable-Layer Receiver (PLR) as introduced in S4-050089. Document S4-AHP219 was not presented at 3GPPSA4-SWG PSM AHG#7 and is therefore included in the submission. The intention of S4-050343 was for the purpose of FEC evaluation and the purpose of S4-050344 was for the purpose to show that the PLR can be combined with the Raptor codes and shows the same consistent gains. All of the simulations were conducted according to the simulation conditions for GERAN as specified in S4-AHP252. These simulation conditions have been confirmed by an LS from GERAN in S4-AHP251. In this LS some additional information is provided and it seems reasonable to report back some results to GERAN such that the overall system design might be improved in terms of where the overhead should spend. GERAN provides the options for MBMS in terms of RLC block repetition and in the selection of the coding schemes on the RLC/MAC layer. An overall optimization of the system should be considered and valuable information with respect to this should be exchanged. In addition, from the results in S4-050344 as well the extracted ones shown below, it is obvious, that the PLR would provides significant benefits for GERAN systems at least for some cases. We propose to reply to the LS in S4-AHP252 including simulation results as presented in this document. In addition, the existence and the performance of the PLR should be mentioned and GERAN should be asked if any actions in the exploitation of this technology should be taken. 
2 Results
2.1 Simulation Conditions

The simulation conditions according to S4-AHP252 have been used for the following presented results. However, instead of presenting the overhead, we use the time needed to transmit a certain file such that it fulfils the 99% loss rate. In any case a payload size of 456 bytes has been used. For the case of the Raptor code and the small file size of 50kByte, a symbol size of  T=57 is used such that G=8 symbols are transmitted in one payload. In all other cases the symbol size is equal to the payload size, namely T=456. As we apply the simple PLR which operates on the same symbols size as the Conventional Receiver. Therefore, there is no difference between the CR and the PLR. However, the receiver could possibly be modified such that it operates on smaller symbols. This is currently investigated. In addition, it is proposed to adapt the recommended parameters such that a receiver can exploit the simple PLR.
2.2 Download Times for Different Test Cases
Download time required for 99% probability of recovery at specific GERAN operation points
	Operation Points
	File size
	Ideal CR

sec
	Raptor CR

sec
	Ideal PLR

sec
	Raptor PLR

sec

	Low Bitrate (CS3)

0.1% BLER

28.8 kbit/s

C/I=???
	Small (50KB)
	33.28
	33.56
	32.44
	32.44

	
	Medium (512KB)
	331.46
	331.46
	331.46
	331.46

	
	Large (3072KB)
	1978.5
	1978.5
	1978.5
	1978.5

	Medium Bitrate (MCS-6)

0.5% BLER

59.2 kbit/s
C/I=???
	Small (50KB)
	16.88
	16.96
	16.2
	16.2

	
	Medium (512KB)
	166.18
	166.18
	166.18
	166.18

	
	Large (3072KB)
	n/a
	n/a
	n/a
	n/a

	High Bitrate (MCS-9)

1% BLER

118.4 kbit/s

C/I=???
	Small (50KB)
	8.99
	8.99
	8.3
	8.3

	
	Medium (512KB)
	86.78
	86.78
	86.78
	86.78

	
	Large (3072KB)
	n/a
	n/a
	n/a
	n/a

	High Bitrate and High Error Rate (MCS-6)

10% BLER

118.4 kbit/s

C/I=17 dB
	Small (50KB)
	> 17
	> 17
	12
	12.06

	
	Medium (512KB)
	188.53
	188.94
	188.53
	188.94

	
	Large (3072KB)
	n/a
	n/a
	n/a
	n/a


3 Proposal
We repeat the proposal from S4-AHP219: We propose to take into account that receivers might use the simple PLR. This should be addressed in the recommended parameter section. Parameters should be selected such that the symbol size is as short as possible under the constraint the source symbol length K can not exceed the maximum source symbol length of KMAX=8192. The maximum symbol size KMAX might be increased.
In addition, we propose to reply to the LS in S4-AHP251. The LS should include

· include simulation results as presented in this document. 

· mention the existence and the performance of the PLR and specific questions to GERAN if any actions in the exploitation of this technology should be taken.
� Contact: Jürgen Pandel (juergen.pandel@siemens.com), Thomas Stockhammer (stockhammer@nomor.de).





