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Introduction

TSG SA2 is currently working on the architectural aspects on Multimedia Broadcast/Multicast Service  (MBMS). TR 23.846 (current version 0.3.0) discusses architectural issues and describes functionalities required for MBMS. MBMS service requirements are already defined in TS 22.146-520 and it is the intention of TR 23.846 to present one or more alternatives for achieving the required functionalities within 3GPP networks. 

The objective of this contribution (which is based on R2-020779) is to briefly present and discuss some of the current MBMS Service requirements and Architecture principles as they are defined in stage 1 and stage 2 and point out some inconsistencies/unclear areas.  

Architectural Principles in SA2 (the architectural principle numbers from TR 23.846 0.3.0 have been kept).

5. MBMS shall be a point-to-multipoint bearer service for IP packets in the PS domain. 

15. The MBMS bearer service concept should contain the decision making process for selection of point-to-point or point-to-multipoint configurations.

The selection process is part of SA2's architectural principles, however looking into the TR 23.846 it seems that the issue has been taken a little further:

6.1.3.2 Multicast Mode

The UTRAN shall provide the following functionality for efficient  support of MBMS

· responsible for establishment of point to multipoint or point to point channels on the air interface to support MBMS.

· capable of routing MBMS traffic over either a point to multipoint channel or over a point to point channel.

· capable of discovering the number of MBMS uses within a cell

· makes the decision to select channel type (point to multipoint or point to point) based on the number of users within a cell receiving MBMS service. The threshold value for this is operator defined
7.3.1 Multicast Mode

To ensure that radio resources are not wasted, the radio network needs to estimate the number of users in a cell in order to determine whether to establish a point to multipoint channel in that cell or point to point channels to each user. 

In the event of the number of users within a cell exceeding an operator defined threshold, the radio network will establish a point to multipoint channel in that cell.

If a point to multipoint channel has been established and the number of users drops below an operator defined value then the radio network may be required to drop back to point to point channels.

Note: The two thresholds may be different.

It is FFS whether this change of channel can occur whilst data is being broadcast/multicast.

One this issue stage one specifies: 

The PLMN operator shall be able to use network and radio resources in an efficient manner. 

It seems that the idea in SA2 is to create a multicast PDP context at the CN side and have to change between p-t-p and p-t-m bearers/connections only on the RAN side. 

It is proposed that the selection between p-t-p and p-t-m should be optional and left to the operator's decision. 

In addition it should be noted that in GERAN this requirement might not be significant since the issue with intracell interference does not exist anymore and instead we have intercell interference to consider. 

-----------------------------------------------------------------------------------------------------------------------------------

8. It shall be possible for UEs to receive MBMS when the terminal is attached.

This implies that the MBMS reception should be possible, even when the terminal is in idle mode, i.e. from the UTRAN point of view when the UE has no RRC connection. While this is good from the UE power consumption point of view,  it may cause some difficulties if we expect UEs in idle mode to send join/leave messages that can be delivered to the CN. It should be clarified that in order to send UL multicast-related signaling a user needs to set up first a radio connection."

-----------------------------------------------------------------------------------------------------------------------------------

13. When the UE is already receiving MBMS, it shall be possible for UE to be notified about other MBMS services.

9. It shall be possible for UEs to receive MBMS data in parallel to other services and signalling (e.g. paging, voice call)

The current MBMS stage 1 reads in section 5.2.2 (multicast mode) only that: 

While receiving one or more multicast services the user shall be able to receive paging messages
As shown in points 13 and 9 the MBMS stage 2 adds more to the original requirements. 

MBMS stage 1 and stage 2 should be aligned with requirement on supporting parallel services in relation to MBMS reception. While doing this it should be kept in mind that not all MBMS capable terminals can be required to support extensive and unspecified selection of services in parallel with MBMS reception. A sufficient basic requirement is that the reception of MBMS must not prevent the reception of paging messages. 

In addition to the above, it is proposed that the UE/MS capabilities should be used for communicating which services are supported in parallel with MBMS reception by the UE/MS. Also other MBMS specific features such as the supported MBMS data rates could be included in the UE/MS capabilities.

Using this approach, the MBMS services could be supported with wider range of terminals with the function of terminal processing power and receiver complexity. The support of MBMS over a wide range of terminal types is necessary for the successful lift-off of the MBMS service as a whole. 

-----------------------------------------------------------------------------------------------------------------------------------

11. MBMS service areas shall be defined per individual service with a per cell granularity.

In TS 22.146 multicast area is defined as:

Multicast area: a geographical area in which the multicast service is available. The multicast area may represent the coverage area of an entire PLMN, or may be a part  of a PLMN's coverage area.
Furthermore in 5.2.1 it is stated:

Within the multicast area, the network may distribute the data across the whole multicast area or parts of the area. The decision to distribute to only parts of the multicast area may be  based on: a) multicast group members are present in a given part of the multicast area b) resources are not available in parts of the multicast area.

The operator shall be able to schedule a certain multicast service at pre-determined times.

Is a specific multicast area defined in advance by the operator or is it created "dynamically" according to the number of subscribers request to receive the same content at the same geographical area, or is it both? How initiates the multicast data transmission?

------------------------------------------------------------------------------------------------------------------------------------------------

Conclusion

It is suggested that the architectural principles should be looked carefully and their impact on RAN should be assessed and clarified. 

