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MBMS requirements for GERAN

1. Introduction

MBMS (Multimedia Broadcast/Multicast Service) is a new Release 6 work item for GERAN approved at GERAN#11.

MBMS is also being worked on in SA1, SA2, RAN2 and CN1.

2. Working group status

2.1. TSG SA1

TSG SA1 has collected the service requirements of MBMS in 3GPP TS 22.146, a couple of extracts are given below.

TS 22.146 v6.2.0 “Multimedia Broadcast/Multicast Service; Stage 1”

 “Security

In multicast mode it shall be possible to ensure that only those users who are entitled to receive a specific multicast service may do so. It should be possible to choose whether a given multicast service is to be delivered with or without ensured group privacy.”
“Charging

It shall be possible to collect charging information for the transmission of broadcast/multicast services to enable billing of broadcast/multicast services providers e.g. billing 3rd parties for advertising.”

“Discovery and announcement of MBMS services

The user shall be able to find out or be informed about MBMS services available in the network. The network shall support service announcements both for the broadcast and multicast mode of MBMS in order to enable the user to be informed about the MBMS services available currently, or some time later. Users should also be able to discover and monitor MBMS service availability e.g. using a URL.”

2.1.1. MBMS Bit Rates (taken from TS 22.146)
	Application
	Media type(s)
	1Typical

Bit rate

	
	
	

	Traffic telematics
	Text, audio, pictograms, video
	8kb/s ~ 64kb/s

	Weather 
	Text, video, pictograms
	8kb/s ~ 64kb/s

	Advertising
	Text, video, pictograms
	8kb/s ~64kb/s

	News broadcast
	Audio, video
	8kb/s ~ 256kb/s

	Music streaming, 

(Web radio)
	Audio
	8kb/s ~ 64kb/s

	Video concert
	Audio/Video
	32kb/s ~ 256kb/s

	Sports replay
	Video
	32kb/s ~ 256kb/s

	File sharing
	Binary data
	8kb/s ~ 256kb/s


1. Actual bit rates are dependent on radio access technology and terminal capabilities.

Effort will be required to look at the restrictions that the GERAN radio interface may place on typical (or maximum) bit rates for different MBMS applications.  These restrictions may need to be captured in the UTRAN/GERAN requirements TR from RAN2.
2.2. TSG SA2

TSG SA WG2 is working on the stage 2 for the architectural aspects of MBMS.

TR 23.846 v6.0.0 “Multimedia Broadcast/Multicast Service; Architecture and Functional Description”

This TR covers high-level functionality, functions and entities, and various options for network and protocol architecture.  Many of the architectural issues are still open, and SA2 and RAN2 are both working on settling them.
2.3. TSG RAN2

TS 25.346 “MBMS in the Radio Access Network” (Stage 2)

Very incomplete so far, sections empty on security, mobility procedures and resource management.

TR 25.992 “UTRAN/GERAN requirements” (Stage 1)

This TR will be discussed at the RAN2 #33 meeting (11th – 15th November 2002) and should also be reviewed by TSG GERAN as it is hoped the requirements at least should be common to both UTRAN and GERAN.  Hence any modifications required by TSG GERAN should be agreed with RAN2.

3. Requirements for UTRAN and GERAN

Here is an extract from the latest version of 25.992 (v1.1.0)

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.
It is important to look at the channel combinations available in GERAN to ensure that both CS and PS pages can be received during MBMS transmission.
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. The MBMS notification requirements are listed in sub-clause 5.1.

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.

It is unclear exactly what is meant by “shall not be affected”.  This needs to be considered together with requirement 18 “Data loss during cell change should be minimal”
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".
P-t-p is currently being discussed, what benefits does it bring and is it really needed?
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.
Same is true for the GERAN physical layer.
14
MBMS charging should be transparent to the RAN.

15
MBMS should allow for low UE power consumption.

16
Header compression should be used.
Issue of where header compression is to be performed needs to be considered separately for GERAN
17 MBMS should not prevent support for Iu Flex. Gb flex?
18
Data loss during cell change should be minimal.

Other requirements which are being proposed in the RAN2 #33 meeting are:

R2-022779 “Requirements for simultaneous reception of multiple MBMS services “ [Siemens]

1. UEs with basic capabilities shall be able to receive at least one MBMS service.

2. UEs with enhanced capabilities should be able to receive multiple MBMS services in parallel.

3. MBMS multiplexing should minimize UEs power consumption.

4. MBMS services should not be multiplexed together with non-MBMS services and signalling.

Note: This requirement is only valid for the P2M configuration of MBMS.  

5. UEs should not process data of MBMS services other than the services it really wants to receive.

6. The number and data rates of MBMS services transmitted per cell should not affect the QoS of one particular MBMS service.

4. Functions for RAN/GERAN

RAN MBMS Functions

Admission Control

The RAN shall contain functionality that enables it to determine how to respond to requests to provide radio bearers for individual MBMS services (data streams) made by the SGSN. This admission procedure may take into account the capacity required, quality of service and priority of the requested service and the resources that are available for MBMS services within the cell. 

Identification of the Number of UEs with Activated MBMS Service(s) in a Cell

Some architectural solutions for MBMS require that the RAN can identify the number of UEs (or at least whether a minimum number of UES) that have activated particular MBMS services are present in a cell. This function may be used, in conjunction with discontinuous MBMS services, to identify whether the service should be established in the cell and whether p-t-p or p-t-m radio access bearers should be used.  The need for p-t-p is under review.   The ability to withhold data transmission because the cell does not contain any MBMS subscribed users is a vital feature of MBMS for radio efficiency.
Selection, Assignment and Establishment and Release of Radio Bearers

The RAN shall assign radio resources to bearers for MBMS services within the cells of broadcast and multicast areas. RAN decides on the radio bearer configuration, it may be p-t-p or p-t-m.  
These new radio bearers may or may not be handled in the same way as the RBs as set up and controlled by RRC.
Identification of MBMS Parameters to UEs

The RAN shall provide mechanisms whereby the RAN indicates to the UE the physical, transport and logical channel parameters that are associated with radio bearers that carry specific MBMS data streams within specific cells.
GERAN specific physical and logical channels need to be chosen to support the MBMS data streams.
Alerting UEs that MBMS Data is to be Transmitted

For discontinuous MBMS services radio bearers may be established only during those periods when there is data to be transferred. The RAN shall be required to alert the UE that the service is about to be re-established.
A common control channel or similar mechanism needs to be found for the GERAN Um interface.
Power Control

The power level shall be set for p-t-p and p-t-m bearers.

NOTE:
It is an open issue whether feedback control for p-t-m radio bearers is practical.

Support of Cell Change and Minimisation of Data Loss

Whilst it is accepted that MBMS data loss may occur following cell reselection or handover, procedures shall be introduced to support resynchronisation after cell change and to reduce the potential for loss in these circumstances.
These “recovery” procedures will be tailored to CRS/handover in GERAN and to the access methods available to the MS.
Maintenance of MBMS Context

The RAN shall maintain internal records of the MBMS services that are active in each cell. These contexts shall be dependent upon the mobility of the UEs.
This may involve new functionality for the BSS in GERAN A/Gb mode.
Replication of MBMS Data Streams

The content of an MBMS data stream may be transmitted in several cells by RAN. The RAN will replicate the data to these cells.

NOTE:
This is a working assumption and this is to be decided by TSG SA WG2.

Transfer of MBMS Data

The RAN shall provide the layer 1 and layer 2 processes necessary for the preparation and transfer of MBMS data on the Uu and Um interfaces. This encompasses the functions of

-
header compression: Not performed in the BSS in GERAN A/Gb mode.
-
segmentation/concatenation:

-
multiplexing: and

-
coding.

Depending on the service characteristics and the reception capability of the UE, it has to be evaluated how several data streams are multiplexed. 
5. Summary

This paper introduces the main requirements as defined currently by TSG RAN2 and indicates some areas where GERAN specific investigations need to be performed to enable support of MBMS in GERAN Iu mode and also GERAN A/Gb mode.

Further proceedings will be dependent on the outcome of the ongoing RAN2 #33 meeting.
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