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1 Introduction
In RAN2 meeting 66 and in subsequent email discussions there were discussions about the need for MBMS to support different QoS requirements of services. For broadcasting, the main parameter is the BLER. The present contribution discusses service categories and their BLER requirements and the possible means to support them. 

Furthermore, a major challenge in MBSFN transmission mode is to provide uniform QoS for a service over geographical areas of non-uniform deployment parameters, mainly site density and antenna height, and propagation environments in the MBSFN area. This contribution discusses the possibility to use blind retransmissions in regions of adverse coverage conditions.
2 Discussion
2.1 BLER requirements of typical MBMS service categories

MBMS is supposed to deliver a variety of services that can cope with different levels of packet error rate on the application layer. Example services are:

· download service: Acceptable application layer packet error rate depends on dimensioning of the application layer FEC and file repair mechanism [1]. Investigations [1] have shown that in MBMS Rel-6 without soft or selection combining a rather high BLER on transport block level of 60% and above maximizes the radio resource efficiency in terms of the total transmitted energy required to transmit a file. For a given energy budget, the optimal BLER increases with the tolerable file transmission duration. With selection combining the energy minimum becomes flatter and moves to lower BLER values, but still a BLER of 20-40% minimises the energy unless very short download times are desired. For the spatial and frequency diversity achieved by MBSFN the optimal BLER could be lower. 
· audio/video streaming: Application layer packet error rates of 0.1-1% are typically assumed to be acceptable. Since application layer coding potential is limited due to the required low decoding delay, and application layer packets typically do not span more than 1-2 transport blocks, the BLER has to be on the same order as the application layer packet error rate. 

· messaging: In life-critical applications, e.g. emergency or accident warnings (in telematic applications) the message error rate has to be very low, possibly well below 0.1%. Since life-critical messages are however quite infrequent, such low error rates could be achieved by (blind) message repetition on the application layer, so that a BLER of 0.1-1% could be sufficient.

Furthermore, the BLER requirement of the MCCH needs to be considered. The information on the MCCH is repeated periodically. A transport block error therefore translates into an increased delay of receiving the information. Some information on the MCCH may not be time critical, or it changes rarely and therefore the UE will not perceive transport block errors frequently. Nevertheless, the BLER should possibly be not higher than 1% in order to make the probability negligibly small that a UE fails to read the MCCH consequetively in 2 repetition periods.

In addition to the different BLER requirements, an operator may want to dimension service specific service probabilities, i.e. the fraction of users for which the BLER requirement needs to be fulfilled may depend on the service. Life-critical messaging is expected to have the highest service probability requirement.
Proposal 1: MBMS should efficiently support services of different BLER requirements. The MCCH BLER requirement needs to be considered as well.

2.2 Possible means to support service specific BLER requirements

Power offset

In principle the transmit power for service accepting higher BLER could be reduced compared to services with lower BLER requirements. However, if these service are transmitted in different TTIs then the gain of reducing power is not significant, because the power cannot be reused in other TTIs. The only gain is in reduced intercell interference at the border of an MBSFN area to adjacent cells.
Transmitting different services in different TTIs is expected to be the most frequent case in MBMS since most services are not delay critical, so that sufficient data can be buffered to fill a TTI completely by one service and this has the advantage of maximising the frequency diversity. Therefore power offset is not regarded to be sufficient for efficient support of service specific BLER requirements.

MCS

Service specific BLER requirements can be supported by configuring multiple MCHs with different MCS per MBSFN area and mapping each service to the appropriate MCH. One of the MCHs should use an MCS that is appropriate for the MCCH. A single PMCH per MBSFN area appears to be sufficient.
Proposal 2: It should be possible to configure multiple MCHs in an MBSFN area with different MCS. 

Blind HARQ retransmissions
Blind HARQ retransmissions are one way to achieve different code rates (or energy per bit, in case of Chase combining) for different services. However, as described in the previous paragraph, support of service specific BLER requirements is also possible without blind retransmissions. 

In priniple one advantage of blind retransmissions is to achieve time diversity, however, the gain is expected to be small due to the frequency diversity, in particular for the low coherence bandwidth typical for MBSFN. as shown in [6]. However it remains unclear if more significant gains would be seen for low speed of 3km/h if the time gap between the retransmissions is maximised. 
An important advantage of blind retransmission is, however, that they enable to control the BLER in a subset of cells of an MBSFN area independently from the rest of the MBSFN area, as described in the next section.
2.3 Resource efficient uniform QoS in cells of different sizes
The achievable SINR for an MBSFN transmission in a cell depends significantly on the ISD in the neighborhood of this cell, as discussed in ‎[3]. In practical networks, however, the ISD is different for each pair of sites and varies strongly over geographical area, e.g. between urban and rural areas. 


[image: image1.emf] 

500   1000   1500   2000   2500   3000   3500   4000  

0  

2  

4  

6  

8  

10  

12  

14  

16  

18  

ISD [m]  

Broadcast capacity [Mbps/5 MHz]  

CF 2GHz, PL=20dB, 95% coverage, IRC1x2   SFN within CP  

Ideal SFN  


Figure 1: Broadcast capacity versus inter-site distance.


Within an MBSFN on one MCH the same MCS needs to be used in all cells. If the MCS is set sufficiently robust for high ISD areas and the same MCS is used for low ISD areas in order to benefit from MBSFN combining, then the low ISD areas cannot fully exploit their MBSFN bitrate potential. On the other hand, if the MCS is set less robust to fully exploit the bitrate potential of low ISD areas and the same mode is used for high ISD areas, then the BLER in high ISD areas is too high.

[1] proposes to support blind retransmissions for the MTCH in order to be able to adjust the required robustness depending on the radio conditions in a cell or a cluster of cells. [4] appraently proposes a similar solution.

In order for retransmissions to provide significant increase in robustness it is likely that they need to employ the MBSFN transmission mode as well, however, only clusters consisting of subsets of cells, ususally the regions of high ISD in an MBSFN area, may perform retransmissions.

Blind retransmissions are expected to be needed mainly in rural cells, where the traffic load is not so high, so that the MBSFN retransmissions could easily be afforded.

One design goal for a retransmission scheme is that in cells where no retransmission are needed the subframes can be used for unicast. Therefore, different MBSFN allocations are required, i.e. the MBSFN allocations signalled in SIB2 need to depend on the amount of MBSFN subframes needed for retransmissions in the particular cell. The ASN1 of the corresponding SIB2 part is reproduced from TS36.331 [5] here for convenience:
MBSFN-SubframeConfiguration ::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {

    radioframeAllocationPeriod           ENUMERATED {n1, n2, n4, n8, n16, n32},

    radioframeAllocationOffset           INTEGER (0..7),

    subframeAllocation               CHOICE {

       oneFrame                         BIT STRING (SIZE(6)),

       fourFrames                       BIT STRING (SIZE(24))

    }

}

Different options exist how to structure the MBSFN allocations for the first transmission and retransmissions in an MBSFN area:
Option 1:
Only one MBSFN allocation per MBSFN area in all cells: The MBSFN allocation in all cells of an MBSFN area uses the same radioframeAllocationPeriod and radioframeAllocationOffset, however, cells requiring more retransmissions have more subframes allocated in the subframeAllocation field.
Option 2:

Several MBSFN allocations per MBSFN area: Cells requiring no retransmissions use only one MBSFN allocation. Cells requiring 1…R1 retransmissions use a 2. MBSFN allocation that does not have any subframes in common with the first one. Cells requiring R1+1…R2 retransmissions use a 3. MBSFN allocation, and so on.
In the case there are multiple MCHs configured in an MBSFN area with different MCSs it is possibly sufficient to nevertheless have the same number of blind retransmissions for all of them, in particular if Chase combining is used, because all MCHs see the same energy per symbol. 

The MSAP in the BCCH indexing into the MBSFN-SubframeConfiguration for an MBSFN area can have a cell specific part that indicates which of the subframes are used for which redundancy version. Basically this means one MSAP exists for the first transmission and one MSAP per retransmission configuration. 

The MSAP at the border of a cell cluster using a particular redundancy version may not announce the subframes used for the this redundancy version (similar to the concept of transmissing-only MBSFN cells discussed for MBSFN some times ago.)
The dynamic scheduling information may or may not be contained in each retransmission occasion. If the service scheduling within a retransmission occasions is equal to the first transmission then no extra scheduling information for the retransmission needs to be transmitted.

Proposal 3: It should be possible to configure blind HARQ retransmissions on a PMCH in a subset of cells such that the retransmissions can be transmitted synchronously among these cells. 

3 Conclusion
This contribution discusses QoS Mechanisms for MBMS and makes the following proposals:
Proposal 1: MBMS should efficiently support services of different BLER requirements. The MCCH BLER requirement needs to be considered as well.

Proposal 2: It should be possible to configure multiple MCHs in an MBSFN area with different MCS. 2-3 different MCS could probably be sufficient.
Proposal 3: It should be possible to configure blind HARQ retransmissions on a PMCH in a subset of cells in a way that the retransmissions can be transmitted synchronously among these cells. This allows geographical adaptation of the resources allocated to MBMS according to the non-uniform coverage conditions within an MBSFN area. 
4 References

[1] Thorsten Lohmar, Jörg Huschke: Radio Resource Optimization for MBMS FileTransmissions; IEEE International Symposium on Broadband Multimedia Systems and Broadcast-ing; Barcelona; Spain; 2009 
[2] Michael Luby, Tiago Gasiba, Thomas Stockhammer / Mark Watson: Reliable Multimedia Download Delivery in Cellular Broadcast Networks; IEEE Transactions on Broadcasting, Vol. 53, No. 1, March 2007
[3] R2-071411; MBMS multi cell SFN transmission over areas of varying inter site distance; Ericsson
[4] R2-092908; Transmission near MBSFN area boundaries; LG

[5] 3GPP TS 36.331; Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource Control (RRC); Protocol specification; V8.4.0 (2008-12)
[6] R2-092961; Transmission scheme for MCH; Huawei







































































































































































































2/5
2009-06-23

_1306733036.doc


Ideal SFN







SFN within CP







CF 2GHz, PL=20dB, 95% coverage, IRC1x2







Broadcast capacity [Mbps/5 MHz]







ISD [m]







18







16







14







12







10







8







6







4







2







0







4000







3500







3000







2500







2000







1500







1000







500












