3GPP TSG GERAN #13bis

Tdoc G2-030202
Winchester, UK

Agenda Item 5.3.3

10th – 14th March 2003

Source: Siemens



Threshold for p-t-m MBMS delivery

It has been remarked in both GERAN and UTRAN that there should be a threshold for delivery of MBMS services via a ptm or ptp channel.

Since MBMS is required to be received by all valid MS in a given cell, it can be assumed that the data transfer will be sent in CS-1 since this is the most robust coding scheme available.  Since MBMS data will be delivered in RLC unacknowledged mode, it can be assumed that some additional codec level redundancy will be added to the data stream, increasing the amount of data required to be sent per information bit when compared to a number of data channels which do not use the redundant application data. 

On a p-t-p channel, on the other hand, link adaptation could be performed, which would result in an increased throughput.  If the MBMS data were to be provided in the normal manner (e.g. RLC AM PDTCH) then an increase in the coding scheme, and hence throughput could be achieved.  Also since there is an element of codec level redundancy, it may be possible to use a less robust coding scheme for p-t-p delivery. 

Ballpark investigation assumptions

In order to perform this kind of analysis, a certain number of assumptions must be made (Note, these assumptions are intended to provide a first estimate of the threshold value – further analysis is required):
· CS1 is used for encoding data on an MBMS channel

· The redundancy introduced at codec level doubles the amount of information that needs to be sent to transmit a message.

· data is sent to an MS on a TBF in AM has a 10% overhead for retransmissions

· The redundant codec used in RLC unack allows correct reception of the payload.

· A single data stream will be provided from the BM-SC to the BSC.

· All MS in the cell requiring the MBMS service are able to correctly receive (with 10% retransmissions) the ptp delivery.

· There is no consideration of interference caused by the MBMS p-t-m channel

· The calculations have been performed assuming that all MS in the cell receive data at the same coding rate
. 

Results
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The threshold is, as expected, highly dependent upon the coding scheme which can be reached by all MS requiring the MBMS data delivery in the cell, but shows that efficiencies can be gained even with a small number of MS in the cell.  As the radio conditions in the cell improve, the threshold in the cell increases as the amount of data that can be transmitted per radio block.

Conclusion

The threshold (if used) should not be standardised, but left to the operators to calculate, since it will vary given the circumstances in which the MBMS data is to be provided.  The threshold has been shown to be low  in most scenarios, thus providing efficiencies with a small number of MBMS users in the cell.

Further detailed investigations of the threshold values should be preformed, and liaison with SA4 and GERAN WG1 are required to gather the information required to perform those studies

Annexe A.  Calculations

Assuming a 40kbyte message (e.g. MMS message) which is delivered using an MBMS p-t-m and alternatively a p-t-p channel.

With *2 redundancy for the application layer encoding for the MBMS codec the amount of data which must be sent is 80kbytes.

Given the RLC blocks sizes for each coding scheme (44.060) and assuming 10% retransmissions, then the number of RLC blocks required for transmission is:

	Coding Scheme
	RLC blocks required (inc retransmissions)

	p-t-p CS1
	4000

	p-t-p CS2
	2750

	p-t-p CS3
	2316

	p-t-p CS4
	1692

	p-t-p MCS5
	1571

	p-t-p MCS6
	1189

	p-t-p MCS7
	786

	p-t-p MCS8
	647

	p-t-p MCS9
	595

	p-t-m MBMS
	3636


This allows for a simple calculation based on number of individual users which can be supported before the number of RLC blocks becomes greater than that transmitted in the case of the p-t-m MBMS.

	Coding Scheme
	Threshold for p-t-m transmission

	CS1
	1

	CS2
	1

	CS3
	2

	CS4
	2

	MCS5
	2

	MCS6
	3

	MCS7
	5

	MCS8
	6

	MCS9
	6


� Although this is an unrealistic assumption, for the purposes of this simple calculation it is considered acceptable.  It can be considered analogous to achieving an average throughput per user which corresponds to the bit-rate offered by the coding schemes.





