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1 Introduction

At the R2-41bis meeting a number of proposals were discussed concerning the mapping of MBMS control information on to RRC messages. One of these proposals [3] suggested the use of a Common RB Info message for signalling the PTM radio bearer configuration details used in the current as well as in neighbouring cells. In response to the discussion at the R2-41bis meeting, this paper includes some further details about this specific proposal eg. concerning how the proposal relates to the pre- defined configuration concept available in R99.
2 Pre- configuration, state of the art
2.1 Introduction

In R99 the use of pre- configuration was introduced to address one specific purpose: to reduce the size of the Handover to UTRAN command message so it can be carried in a non- segmented message at the GSM radio interface. In REL-5, the use of the pre- configuration mechanism was extended to reduce the size of the RRC connection setup message. At a later stage in REL-5, the use of pre- configuration to reduce the size of the Radio bearer reconfiguration message was added. This last option only applies for the case of handover from GERAN Iu to UTRAN.
2.2 Main characteristics and limitations
The pre- configuration mechanism includes two variants:
· Default configurations: the pre- configurations are fixed; the detailed parameter values are specified in the standard (within clause 13.7 of 25.331). R99 includes 10 default configurations, while 2 have been added in REL-4 and one more in REL-5
· Pre- defined configurations: the pre- configurations are configurable; the detailed parameter values are broadcast on BCCH (within up to 16 different occurances of System Information Block type 16). The pre- defined configurations are valid within the scope of a PLMN. Each configuration can be updated independantly, since each has its own value tag. 

The main characteristics and limitations of the pre- configuration concept are as follows:
· A pre- configuration includes the parameters for signalling radio bearers and (optionally) one RAB. The default configurations currently defined only include SRB1- SRB 3. The one RAB is mandatory for pre- defined configurations).
· The pre- configurations can only support CELL_DCH configurations

· One pre- configuration comprises of a set of radio bearer, transport channel and physical layer parameters and is identified by a single identifier 

· The pre- configurations include all radio bearer and transport channel parameters and a subset of the physical layer parameters, namely which value can be pre- assigned

· The UE indicates for each pre- configuration it has stored the value tag. This is done within the RRC connection request and the Inter RAT handover info messages. Within the RRC connection request message, the UE only includes this status information that can still fit in this message.

· The optimised handover message includes a pre- configuration identity as well as a subset of the physical layer parameters, namely those that can neither be pre- assigned nor be omitted. Parameters related to functionality which immediate activation upon handover is not essential, are omitted completely from the handover message. The same applies for the radio bearer reconfiguration message.
· The optimised RRC connection setup message includes a pre- configuration identity as well as all physical layer parameters
The scenario’s for which pre- configurations are used all concern cases in which there is no initial configuration; ie. in which case the new configuration provided equals the delta.
2.3 Analysis and recommendation
The discussion in the previous shows that the existing pre- configuration mechanism was designed with a limited objective and tuned to some specific procedures. Therefore the solution has some limitations, the main one is as follows:

· The pre- configurations are not modular, with separate parts for radio bearer configuration, transport channel configuration, physical layer configuration. As a result, some of these parameters may need to be broadcast several times
Given this limitation, it seems worthwhile to consider solutions for MBMS that are not just plain copies of the currently available mechanism.

3 Pre- configuration, MBMS options and proposal
3.1 Objectives
The main objectives for introducing the use of pre- configuration for MBMS are as follows [3]:

· To avoid duplication of information, which may reduce the signalling load and in some cases also the time the UE needs to read MCCH

· To avoid that the UE needs to re- read parameters that are static and/ or common for different services and/ or cells

3.2 MBMS pre- configuration structure

As indicated in the previous, the structure of the existing pre- configurations may result in that the same parameters are duplicated a number of times. As has been suggested in R2 before, this problem can be overcome by applying a more modular concept. In this concept there a pre- configuration comprises of a number of different modules eg. a radio bearer configuration module, a transport channel reconfiguration module. For each of these modules a number of versions may be defined, each with different combination of parameter values. When using this pre- configuration concept for MBMS, it means that for an MBMS service one should indicate for each pre- configuration module which version applies. The following figure illustrates both the existing and the modular pre- configuration structure.
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Figure 1: Pre- configuration structures

Although the overhead of a modular concept is somewhat larger (due to the use of multiple pointers), the gains are considered to be signicantly larger. This is mainly because the services mapped to the same FACH/ S-CCPCH will share the same configuration, which in the modular concept only needs to be specified once. Furthermore, for the expected is that several MBMS services will apply the same configuration for the radio bearer module. Moreover, it is expectation is that the lower modules need not be re- configured upon every change of a PTM RB configuration. In case one low rate service is stopped and/ or another one is added, the physical layer configuration could remain unchanged; such changes would only affect the scheduling. Only in case of significant changes eg. involving a change of speading factor, also the physical channel module may need to change. Even for this case, the modular concept has advantages; to accommodate configurations with two different spreading factors only to define two physical layer modules need to be defined rather than two versions of all configurations.

Considering the above, the proposal is to apply the modular pre- configuration concept for MBMS.

3.3 Dynamic and cell specific configuration parameters

Avoid frequent changes of the pre- configuration information information has some benefits: it may help to reduce the UE’s MCCH reading period. Furthermore, one could consider to transmit the information  less frequently on MCCH; if there are fewer cases in which the UE needs to acquire the pre- configuration information, it may be acceptable to increase the delay for aquiring it.

Moreover, it would be beneficial to avoid that the UE is required to re- aquire the pre- configuration information upon every cell change. One way to achieve this, is to exclude the parameters that are typically very cell specific from the pre- configurations.

The dynamic and cell specific parameters all reside within the physical layer configuration module. The following table provides some information about the nature of the different physical later parameters.
	Parameter
	Dynamic
	Cell specific

	# S-CCPCH
	Static
	Typically the number of S-CCPCHs configured is expected to be the same for different cells. The cells supporting MBMS would typically have one additional S-CCPCH configured for carrying the MBMS traffic. If more services are to be supported in a certain area eg. a stadium, an additional S-CCPCH may be configured

	(Secondary) scrambling code
	Static
	Cell specific; each cell has its own scrambling code set

	SF/ rate
	May be rather dynamic in case of fluctuating MBMS traffic and/ or cell load
	Typically the SF/ rate would be the same in different MBMS cells, although there can be reason why one MBMS supporting cell systematically providing a different rate than another eg. differences in multi-cast areas for requiring. Furthermore, there can be reasons for instantaneously providing a different rate eg. distribution of MBMS interested users, congestion

	Code
	As for SF/ rate
	Typically cell specific, unless an MBMS preferrred code would be configured (O&M)

	Slot format (pilot symbols, TFCI existence, fixed flexible position)
	As for SF/ rate
	Typically the slot format would be the same in different MBMS cells, although there are several cases in which this is not possible eg. different SF

	STTD
	Rather static
	Typically the same for all cells within a node B. Otherwise, this may be rather cell specific

	Timing offset
	Rather static
	May be cell specific


In a previous contribution [3] we proposed to include the pre- configuration information in a Common RB Info message and to include the pointers to the pre- configuration modules in another service specific message, the MBMS Service PTM RB Info. If those messages are used, the dynamic and cell specific configuration parameters would also be contained in the MBMS Service PTM RB Info message.

It may be difficult to agree for which physical layer parameters to apply pre- configuration eg. because the suitability depends on network configuration. In that case, it seems advantageous to include all parameters in the Common RB Info message message, since that creates maximal opportunities for size optimisations. Considering that a reasonable signalling load can be achieved with a low repetition period, the only main disadvantage of this option is that it may increase the UE’s MCCH reading period. The seriousness of this drawback depends to a large extend on how frequent the physical layer configuration typically changes.

4 Conclusion and recommendation
In this contribution the main characteristics of the existing pre- configuration mechanism are outlined and evaluated. Considering the characteristics and limitations of this mechanism, the following is propsed for MBMS:

a) to use of pre- configuration

b) to use a modular approach for these pre- configurations

 c) to transmit the pre- defined configurations at every repetition period unless this leads to an unacceptable load on the MCCH
Any conclusions on the above may be caputured either in TS 25.346 or in the draft CR to TS 25.331.
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