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1
Introduction
Efficient use of radio resources is possible in MBMS since data is transmitted to multiple UEs over a common channel.  However, it requires significant transmission power to provide MBMS with sufficient quality for all UEs in an area [1].  Some companies have proposed methods to resolve this problem, such as Dual Power Setting [2] and Transmission Power Control for MBMS [3]

This contribution proposes the need of scalable MBMS transmissions from the viewpoint of making efficient use of radio resources including transmission power.
2 Discussion

2.1　 Scalable Transmissions Accounting for UEs’ received channel quality
Scalable MBMS transmission proposed in [2][3] discriminates transmission data according to their priority and transmits them with different power.  Data with higher priority are transmitted to cover all UEs in the area, and it depends on the UEs’ received channel quality on whether or not they can receive data with lower priority.  This technique is thought to be efficient in reducing power and improving system throughput. 
2.2　Scalable Transmissions Accounting for Multiple UE Capabilities
The following RAN MBMS Requirements concerning UE capability have been stated in TR25.992.
“4. Simultaneous reception of MBMS and non-MBMS services shall depend upon UE capabilities.

5. Simultaneous reception of more than one MBMS services shall depend upon UE capabilities.”
Other than the above, UE capabilities such as memory size and maximum number of TF also exist.  When UEs possessing different capabilities camp on a multicast group, three service scenarios can be considered.
　Scenario 1. Provide MBMS tuned to the worst UE capability

Scenario 2. Provide MBMS tuned to a specific UE capability, not necessarily the worst
Scenario 3. Provide MBMS using scalable transmission accounting for multiple UE capabilities

Examples of these scenarios and their pros and cons are demonstrated referring to the situation presented in Table 1 below.

Table 1
	UE Capability
	UE 1
	UE 2
	UE 3

	Maximum Bit Rate
	32 kbps
	64 kbps
	128 kbps


In scenario 1, MBMS will be tuned to UE 1, which has the worst capability, and be provided at 32 kbps.  This allows all UEs to receive the service.  However, the drawback is that UEs 2 and 3 will be receiving the service at a rate lower than what they are capable of receiving.  
In scenario 2, MBMS may be tuned to UE 2.  In this case, UEs 2 and 3 will be receiving the service at 64 kbps, a rate higher than the case in scenario 1, but UE 1 will not be able to receive the service at all.
In scenario 3, MBMS will be provided employing scalable transmission accounting for the different UE capabilities.  In this scenario, data is divided according to their priority and transmitted separately.  UEs are to receive these separate data according to their capabilities.  For example, data may be divided into three priorities, the most important data being transmitted at 32 kbps, the next important also at 32 kbps, and the least at 64 kbps.  In this case, UEs will receive the service accordingly to their capabilities.  In other words, UE 1 will receive the most important, UE 2 the most and next most important, and UE 3 will receive all data.
Scenario 3, which accounts for multiple UE capabilities, improves the system throughput compared to scenarios 1 and 2. 
2.3　Scalable Transmissions Accounting for Radio Resource Availability on Different Cells
Radio resource availability varies among different cells depending on factors such as number of users in the cell and the rest transmission power at the cell.  RNCs should account for these differences when transmitting MBMS data to the BTS’ they control.
One solution is presented below to employ the scalable transmission concept.
RNC, accounting for the differences in BTS’ radio resource availability, divides MBMS data by its priorities and transmits them in a fashion that suits each BTS.  This solution aims to make maximum use of available radio resources at the BTS’, and to save Iub resources by avoiding transmission of ‘superfluous data’ to the BTS’ which they cannot transmit due to their radio resource limitations. 
3
Conclusion

  This contribution presented availability of scalable MBMS transmission accounting for multiple UE capabilities and BTS’ radio resource availability.  This scalable MBMS transmission should be considered in WG2. 

4
Text proposal
5.

RAN MBMS Requirements

Following the clarifications provided during the 3GPP MBMS workshop on stage 1 [2] and stage 2 [3], the following RAN requirements have been identified and are currently agreed within RAN WG2:

1
MBMS data transfer shall be downlink only.

2
QoS attributes shall be the same for MBMS Multicast and Broadcast modes.

3
During MBMS data transmission it shall be possible to receive paging messages, which also should contain some additional information, such as CLI.
4
Simultaneous reception of MBMS and non-MBMS services shall depend upon UE capabilities.

5
Simultaneous reception of more than one MBMS services shall depend upon UE capabilities.

6
A notification procedure shall be used to indicate the start of MBMS data transmission. This procedure shall contain MBMS RB information.

7
Reception of MBMS shall not be guaranteed at RAN level. MBMS does not support individual retransmissions at the radio link layer, nor does it support retransmissions based on feedback from individual subscribers at the radio level. This does not preclude the periodic repetitions of the MBMS content based on operator or content provider scheduling or retransmissions based on feedback at the application level. 

8
MBMS shall not prevent the capability for SRNS relocation.

9
UE controlled “service based” cell selection/reselection shall not be permitted.

10
Handover and SGSN relocation shall not be affected by an active MBMS session.

11
Guaranteed ‘QoS’ linked to a certain initial downlink power setting is not required; however, the purpose and possibility of some reporting mechanism could be identified to measure the delivered QoS.

12
MBMS Multicast mode transmissions should use dedicated resources (p-t-p) or common resources (p-t-m). The selection of the connection type (p-t-p or p-t-m) is operator dependent, typically based a "threshold" related to the number of users. Consequently a mechanism is required for identification of the number of subscribers in a given "area".

13
MBMS solutions to be adopted should minimise the impact on the RAN physical layer and maximise reuse of existing physical layer and other RAN functionality.

14
MBMS charging should be transparent to the RAN.

15
MBMS should allow for low UE power consumption.

16
Header compression should be used.

17 MBMS should not prevent support for Iu Flex.
18
Data loss during cell change should be minimal.
19 Scalable transmissions in RNC should depend upon UE capabilities in multicast group.

20 Scalable transmissions in RNC should depend upon available radio resource in each cell.

21 Scalable receptions shall depend upon UE capability.
5.　Reference

[1] R2-021669 “Considerations on power allocation for MBMS”, Samsung

[2] R2-022110 “MBMS power usage”, Lucent technologies

[3] MBMS-000033 “Scalable MBMS”, Samsung






































































