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1. Introduction

The stage 1 requirements for Multimedia Broadcast/Multicast Service (MBMS) have already been defined by TSG SA1 in 22.146.  The architectural aspects of  MBMS have yet to be finalised, and the current status is captured by TSG SA2 in TR 23.846.
During RAN#27 meeting a discussion paper from Siemens[1] on MBMS Service Requirements with an effect on RAN was submitted, but not treated due to time constraints. This document listed the stage1 requirements, which may have RAN impact and analysed whether clarification or additional information on certain requirements is needed from SA1 or other working groups.       

In this document we identify additional points not covered in the Siemens document and additionally highlight further questions on the points already covered.  As an MBMS Workshop is planned for May 6-7 (to gain further information on service requirements and MBSM architecture), the discussion of these additional issues within RAN2, prior to the agreed adhoc, will form part of a basis with which to present the RAN2 concerns at the workshop
2. Additional RAN issues for MBMS
The following points raise some key issues not currently addressed by RAN2 in trying to provide the required service attributes as identified by SA1/SA2, and whilst many aspects are wholly contained within RAN, open discussion may help identify specific aspects which SA1/SA2 may need to revisit.

Paging Delay and Paging ID

It is desirable, for example for battery power saving, to support MBMS for users that are in URA_PCH or cell_PCH state.   Additionally, it may be required to notify users of the start of a multicast burst.   Hence the requirement to support paging in MBMS for registered members of the multicast group.    Paging delay and paging identity issues will need to be studied in order to facilitate an efficient mechanism to notify members of a multicast group of impending data delivery. A common paging ID for all the members of a multicast group could be used.   Paging could be over a paging channel or a dedicated channel.  Buffering mechanisms would not be helpful in this case due to the nature of the service.

Key points: addressing, lack of buffering prior to delivery, UE RRC state

Questions to SA2: 

1) Is data loss during paging of mobiles acceptable?

2) What are the expected idle periods between multicast data transmissions?  Or, is multicast data transmission foreseen as a single continuous data burst?

Quality of Service

Quality of service information for the MBMS service is provided to the RNC by the CN.  However, a mechanism may be required to allow the RAN to vary the allocated bandwidth according to congestion and bandwidth requirements. Current point-to-point quality of service re-negotiation mechanisms cannot be used for MBMS. 

Question to SA2: Can RAN expect additional information to allow the RNC to modify the QoS depending on cell resources?  

Decision for point-to-multipoint versus point-to-point

TR 22.846 states that it is the responsibility of the UTRAN to decide on using point-to-point or point-to- multipoint radio links depending on the number of users in a cell. RAN WG2 should study mechanisms to support this[2].

The number of mulitcast users in a cell varies as users activate, deactivate, and move between cells . However, the complexities of supporting this task whilst tracking mobility changes of group members and whether or not reconfiguration between the two configurations are necessary could be part of the study as well.   The use of simple thresholds could possibly be employed to regulate the switching back and forth between the possible configurations.   

Radio Channel Reconfiguration Mechanism

A possible mechanism to inform the user about channel configurations for each cell needs to be studied.   For example, there exists the scenario where the new cell may be employing point-to-point links and the old cell may be employing point-to-multipoint links for the same MBMS data.

Uplink Control Channel

Various issues in both R2-020255 and this document, scenarios where uplink control information needs to be sent from the UE to UTRAN, e.g., security mechanisms and mobility changes in the context of MBMS.     The desirability of an uplink control channel given these considerations needs to be studied, along with the UE ability to access to any such channel, (given notification of a particular service may cue several UEs to request the service), and suitability of existing uplink channels such as RACH or DCH to fulfill the requirements of such a channel.

Retransmission and Acknowledgements

Previous correspondence from SA1 [4] has called attention to issues of retransmission and acknowledgements for MBMS.    As per SA2 current working assumption, RAN retransmission would waste radio resources, e.g, having to resend data on a shared multicast channel to a single user that didn’t receive the data, and should not be used.   However, RAN acknowledgements may provide information for billing purposes, but the added complexity of managing acknowledgements for a shared multicast channel warrants further study.

3. Additional issues on the points already covered by R2-020255

In the section, several of the points regarding the service requirement analysis from R2-020255 are re-presented.     After each, certain additional aspects are discussed.

The user shall be able to continue receiving multimedia broadcast and multicast services throughout the broadcast/multicast area. For example, in case of handover and presuming that a certain MBMS service is offered in the target cell, it should be possible for the user to continue the session in the target cell


This requirement needs support within cell reselection and handover procedures. It is unclear yet, if data loss and data duplication shall be avoided if possible and above all, if users shall be aware of data loss and duplication.

=> Impact on handover and cell re-selection procedure needs to be studied
=> Depending on SA WG1 decision mechanisms for duplication and/or data loss detection need to be studied
=> For multicast services it also has to be taken care of that RNC knows whether an UE moving out of a cell was the las) recipient within that cell.

· Ask SA1 for clarification of the requirement on data duplication and data loss detection
Additional Aspects:

As per the contributions of the last SA2 meeting, TR 23.846 v0.2.0 section 5.1 now has the following additional item:

18.
Applications shall be tolerant to packet loss and duplication eg due to UE mobility or transmission loss
This aspect of packet loss and duplication is inevitable given the fact that different SGSN paths may be providing the data to adjacent cells; thus, the UTRAN AS is not responsible for correcting this, i.e., the application layer must be tolerant.

Efficient usage of bandwidth, e.g. using common channels

In order to enable RNC to decide where to send multicast data, RNC has to know for each cell belonging to the multicast area if at least one recipient is present in that cell. Additionally, for charging purposes it is probably necessary to know the location (cell) of all UEs of a specific Multicast group, since a user out of service area should not be charged).  Besides, RNC should be aware of the number of recipients within a cell in order to decide to stop transmission or use dedicated transmission.
 
=> Study applicability of FACH/S-CCPCH, DSCH/PDSCH and other channel concepts for MBMS transmission.

· No clarification or information from other WGs is needed on this requirement

Additional Aspects:

Would be beneficial to know the traffic characteristics and more specific details on desired channel characteristics.   Using multicast for applications with bandwidth requirements less than that of video streaming  (e.g.,64kbs) is possibly not worth the additional complexity and overhead to provide a broadcast type service; may need to be studied.   

Question to SA1: What are the expected traffic characteristics of services offered via MBMS?

   The multicast mode shall be able to ensure that only those users who are entitled to receive it may do so


In order to prevent reception of multicast data by users who are not allowed to receive data, multicast data has to be ciphered. It is currently not clear where ciphering will be done. If ciphering is performed on the air interface only,  some means to securely distribute cipher information is necessary. However it is up to SA WG2 and 3 to decide on the cipher mechanism to use.

=> Depending on SA WG2 and WG3 decision, possibly cipher mechanisms need to be studied.

· Clarification from SA2 and SA3 is needed, if ciphering should be performed on the air interface

 Additional Aspects:

A simplification of the current UTRAN security procedure would be desirable to facilitate the extension of ciphering to multicast data Common keys would make it easier for UTRAN to track than a single key per each user in a multicast  If a flat rate subscription was employed, the need to change the key frequently would be reduced, i.e., a multicast user could re-use the key as he is being charged for a flat rate anyway.     The main hurdle to overcome is an efficient mechanism for common key distribution.

Question to SA2 and SA3:

 Will ciphering be done at the MB-SC or is ciphering expected in UTRAN?

If ciphering is expected in UTRAN, how is key management expected to be handled?

3. Conclusion

This document has outlined various additional issues for multicast and has also highlighted additional questions for the previously identified issues in R2-020255.     Discussion of these issues and questions within RAN2 will serve as a starting point for the RAN2 concerns to be presented at the MBMS workshop on May 6-7.     If there exists sufficient concern for these and other RAN2 issues, one possible route would be to collect them formally in a RAN2 Stage 2 Technical Report for MBMS.
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