Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG3 #69
R3-102207
Madrid, Spain, 23rd – 27th August 2010
Agenda Item:
18
Source: 
Ericsson
Title:  
Considerations MBR larger than GBR in eMBMS
Document for:
Approval
1
Introduction
At RAN#48 the work item ‘Further enhancements to MBMS for LTE’ was agreed. One of the arguments for the work item is that in Release-9 the MBR = GBR and mechanisms are needed to more efficiently support variable bit rate services (MBR > GBR) by exploiting statistical multiplexing. This paper takes a few of the aspects concerning this topic into consideration.
2
Discussion
In release-9, the property that MBR = GBR gives the following properties to the system:
1. Resources are available to schedule all data received by the eNB

2. Time delays are minimized since resources are available to schedule data immediately

When MBR > GBR is allowed and resources are allocated according to a lower rate than MBR, e.g. according to GBR, there will be remaining data at the end of the MCH scheduling period. This remaining data will be lost when data is dropped if a similar solution is chosen in release-10 as in release-9 (dropping after the MCH scheduling period). Thus, requirements on the transport channel, including the scheduler, are necessary. 
2.1 Requirements

The standardized QCI found in [1], table 6.1.7, may be used to start the discussion on the requirements for MBMS and three of them are shown in Table 1 below. 
	QCI
	Priority
	Packet Delay Budget [ms]
	Packet Error Loss Rate
	Example Services

	6
	6
	300
	10-6
	Video (Buffered Streaming)

	7
	7
	100
	10-3
	Voice, video (Live Streaming)

	8
	8
	300
	10-6
	Video (Buffered Streaming)


Table 1: Three standardized QCI characteristics for Non-GBR bearers in [1].
The requirements on the transport channel are Priority, Packet Error Loss Rate (PELR) and Packet Delay Budget (PDB). Priority is not discussed in this paper. 
2.1.1 Packet Error Loss Rate
Table 1 shows the packet error loss rate requirements for non GBR bearers. For eMBMS, the requirements on the packet loss for the data transport between the MBMS GW and the eNB, including the scheduler, shall be of the same magnitude or better indicated by the QCI. Hence, live streaming requires a PELR of 10-3 or better and buffered streaming 10-6 or better.
2.1.2 Packet Delay Budget

Time delays are introduced in 
A) the BM-SC when the time stamp is set; 
B) the scheduler when statistical multiplexing of several services is used. 
For unidirectional eMBMS transmissions, a constant time delay is normally not a problem for the user experience. There are exceptions though such as sports live betting where the user may interact with a sports live betting site based on the received information over eMBMS (consider for instance a football game). The constant time delay introduced in A) above depends on transmission delays in the network and is outside the scope of the work item.

In B) statistical multiplexing allows to decrease the allocation of radio resources. In order to reduce the amount of dropped data, a mechanism to increase the time between packet drops has to be introduced.
Variations in time delay is a problem for services such as live streaming. If large time variations are allowed, the size of the data buffers in the UE has to be increased in order to reduce the probability that the application has to halt and wait for data. 
3
Proposal
RAN3 is kindly asked to discuss the points below and agree on that
· the requirement on the packet loss should be similar to the requirements in Table 1. For example, the PELR for a service specified by QCI = 6 should be in the order of 10-6 over the M1 interface including the scheduler in the eNB;
· in order to reduce the amount of dropped data, a mechanism to increase the time between packet drops has to be introduced;
· time delay variation requirements shall be considered in Release-10.
4
Abbreviations

PELR : Packet Error Loss Rate

PDB : Packed Delay Budget
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