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1 Introduction

This paper addresses the RRC messages for signalling the MBMS p-t-m radio bearer information for the current and neighbouring cells.

In this document the typical radio bearer configurations for MBMS are discussed first, since the merit of a signalling option largely depends on this. Next, the signalling optimisation options are discussed for the different groups of radio bearer parameters. Finally, the implications for the messages to be used are discussed.

2 Discussion
2.1 Service characteristics and scenario’s
A number of different types of MBMS services may be provided by means of a p-t-m radio bearer, namely streaming services including (video and audio), file download (eg. audio, gaming), text- based (news, stock, weather, traffic) and last but not least the control channel for service announcement/ advertisement. Different QoS requirements may apply for these services, mainly concerning bitrate, SDU/ PDU size and tolerable error rates. Consequently, its seems natural to assume is that UTRAN may apply a multiple of TrCH to support the different QoS requirements of different applications.
At the REL-6 Ad Hoc meeting in Cannes, it was previously pointed out that SA4 assumes relatively large RLC PDU sizes ie. 640 bytes [1]. For an S-CCPCH providing 64kbps using a TTI of 80ms, this would mean one RLC PDU per TTI. However, it may be desirable to change the number of PDUs per TTI to change rate, which might be beneficial for some services eg. background services for which a higher rate should be used whenever possible (service 5 in the example scenario below). 
The following figure illustrates shows a possible MBMS service scenario, which can be characterised as follows:
· A number of background services (eg. MBMS control channel for service annoucement, low rate text based services) are provided subsequently at a relatively low rate (and corresponding low packet size). The information to be transferred for a particular service may occupy the physical channel capacity for say 5- 20 sec (service 1 & 2 in the figure below).
· The background services do not occupy the used channel all the time, so temporarily the physical channel is unoccupied. The range of the occupation rate might be quite large and depends on how other background services are scheduled as well as the overall cell load
· The provision of a streaming service has priority and hence may interrupt the transfmission of background services (eg. see service 3 below). Typically such services apply a higher rate, depending on the application (audio, video). The duration of the transfer is typically larger than for low rate background services ie. 30 sec up to several minutes
· A lower rate streaming service may not need to interrupt background services (eg. service 4 below). Such a streaming service might be provided on a separate physical channel, in which case the configuration of the background services would not be affected

· Some background services (eg. file transfer) could also apply higher rates and longer transfer period (eg. service 5 below).
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Further observations/ assumptions:

· Although it is possible to schedule esp. low rate background services, the possibilities to even out the traffic load may be rather limited 

· From a signalling point of view it is desirable to avoid that a change related to one service affects the p-t-m radio bearer configuration. However this may not always be possible when a higher priority service interrupts an existing service as shown in the above (service 3). One way to avoid the the impact on ongoing services is to provide some of the services on a separate physical channel eg. service 4 & 5 in the above example
· In accordance with the reference scenario that we provided in earlier contributions, our assumption is that the number of services provided by means of a p-t-m radio bearer at a particular time instance is typicall rather low, that is below 3- 5
· Even when the same services are provided via a p-t-m radio bearer in a group of cells, selection combining may not be possible for all services eg. due to limitations in the scheduling.
· UTRAN may separate the combinable services on one S-CCPCH and put the others on a second S-CCPCH. When doing this, the neighbouring cell configuration may very much resemble the configuration used in the current cell, in which case the signalling may be reduced
As mentioned before, UTRAN may apply a number of FACHs to support the different QoS requirements of different applications. Considering the previous, the following configurations are considered to be the most typical ones:

1. A single service

2. Two services, provided by means of different FACHs on a single S-CCPCH

3. Two services, provided by different S-CCPCH

4. Three services, with the first two provided by means of different FACHs on one S-CCPCH and the third service on a second S-CCPCH

2.2 Signalling optimisation options

Throughout this section, the assumption is that the neighbouring cell information concerns cells used for selection combining.
2.2.1 Radio bearer parameters
RLC UM is assumed to be used for p-t-m radio bearers, in which case there are no RLC parameters to be signalled except possibly a single bit to indicate the DL UM RLC LI size. ROHC is assumed to be used for streaming services, in which case the corresponding PDCP parameters would need to be signalled: the profiles, how the CID is transferred, the max. number of contexts and the reverse compression depth.
Signalling optimisation options:

· The only signalling optimisation to consider concerns the PDCP configuration information, which may be the same for different services. The PDCP information need not be provided for neighbouring cells, because it will be the same. The saving may be around 50 bits per streaming service eg. up to 100 bits per repetition period in case of 2 steaming services.

· An alternative to consider is to apply a default PDCP configuration. Considering the nature of these parameters, this approach seems feasible also
2.2.2 Transport channel parameters
Signalling optimisation options:

· When multiple services are mapped on an S-CCPCH, specifying the common TrCh parameters only once can be used to avoid duplication of the S-CCPCH configuration information. Similarly, when multiple services are mapped on a FACH, duplication of the FACH configuration information can be avoided.

· In case 8 TFC’s are used for the TrCh configuration 2 and 4 mentioned in the previous, the first option would result in a size reduction of 65 bits.

· In case 3 different (non- zero) TB sizes are defined, the second option would result in a reduction of almost 80 bits. 
· This kind of reduction should be possible both for the current and the neighbouring cells

· If for the services for which combining is used, the configuration is the same for (most of) the cells involved, futher reductions are possible

Even though we assume that typically the number of services is relatively low, avoiding duplication when multiple services are used is important since in such cases the signalling load is most critical.

2.2.3 Physical channel configuration

Signalling optimisation options:

· When multiple services are mapped on an S-CCPCH, specifying the common PhyCh parameters only once can be used to avoid duplication of the S-CCPCH configuration information.

· For the typical case, this option would result in a size reduction of 14 bits. The savings increase to 26 bits when a secondary scrambling code and a non- default timing offset is used.
· This kind of reduction should be possible both for the current and the neighbouring cells

· For the services for which combining is used, part of the PhyCh configuration may be the same for (most of) the cells involved. This may include the spreading factor, the number of pilot symbols, TFCI existence and fixed/ flexible TrCh position. This may be utilsed to realise futher reductions
Based on the previous findings, we come to the following conclusions/ recommendations for the different signalling options:

· Except for the radio bearer mapping information, which is difficult to optimse, the PDCP configuration information is the only radio bearer information to consider. At first glance, it seems feasible to define one or more default configurations for PDCP. Alternatively, if full flexibility is preferred, the cost of this can be reduced assuming that most services can apply the same configuration

· The size of the transport channel information may be significant and hence it is felt that the standard should facilitate duplicate signalling of this information as much as possible. Even though it may be difficult to align neighbouring cells at all times, it if felt that the standard should be optimised for this case also.

· The size physical channel information is relatively smal. The amount of static information that may be common for different cell, which is the easiest candidate to optimise, is rather limited. Considering that, it seems not worth to do much more than possibly just adopting some simplifications eg. default values.

2.3 RRC messages
So far the following main approaches for signalling the p-t-m radio bearer information have been discussed in RAN2:

1. Service specific message: using a separate message for each service including all p-t-m radio bearer parameters both for the current and neighbouring cells

2. Single message with all parameters included: using a single message including the p-t-m radio bearer parameters for all services. The parameters for the current cell and for the neighbouring cells could be signalled in a seperate messages

3. Message for common parameters in combination with a service specific message: using a common message to signal the parameters common for different services and/ or cells. The other parameters would be included in a service specific message

The signalling options discussed in the previously section can be applied when using a single message with all parameters included (case 2) as well as for the case the common parameters are included in a separate message (case 3). The signalling overhead is considered to be the same for both approaches. This means that other factors should guide the decision on which approach to adopt.

One of the aspects to consider is the MCCH time. The use of a separate message for each service provided via PTM radio bearers, as used in case 3, helps to reduce the MCCH reading time in two ways. First of all it avoids the reading of information for services the UE is not interested in. Secondly, it reduces the maximum MCCH message size. This is useful since for messages consisting of a higher number of transport blocks it is more likely that MCCH needs to be read at multiple repetition periods to receive the entire message correctly.  Furthermore, the use of more separate messages, as used in case 3, increases the scheduling options for UTRAN. This makes it possible for UTRAN to reduce the period the UE has to read MCCH ie. UTRAN can first schedule the changed information and inform UEs upfront about the final TTI containing the changes. This may also help to reduce the MCCH reading time.

Some of the adverse points applicable for the single message approach (case 2) as indicated in the previous, increase when the number of services increases. This means that this approach should be considered less scalable.

The large message used in the single message case includes dynamic and cell specific parameters, which means the UE needs to re- read the entire message when a single parameter changes as well as upon cell change. When including the common transport channel parameters in the common message, this message can also be regarded to contain somewhat dynamic and cell specific parameters. It means that upon a change affecting the service the UE is interested in, the UE will have to read more information than really needed ie. common parameters only relevant for other services and cells. In our opinion this does not mean we better adopt an approach without any signalling optimisation facilities. Considering that there are scenario’s in which UTRAN can benefit significantly from signalling common parameters once, we feel the standard should include this option. UTRAN may then deploy certain strategies in order to benefit most from such signalling optimisation options, as discussed earlier in this document.

Considering this, we propose to adopt the following RRC messages to signal the MBMS p-t-m radio bearer information
MBMS Common p-t-m RB info
A message to signal configurations that may be common between different services and/ or cells. This would include TrCh configurations and PDCP configurations, assuming we want to maintain full flexibility
MBMS Service p-t-m RB info
A separate message for each service, specifying for the concerned service the configuration to be used both in the current as well as in the neighbouring cell by including

· for the parameters included in the MBMS Common RB Info a references to the appropriate configuration

· the full details of the other parameters

An earlier document on this topic [2] already showed that this approach can achieve significant reductions in the signalling overhead, enabling it to stay within reasonable limits.
3 Conclusion and proposal

This contribution includes the following proposals:

a) to introduce a message including the common radio bearer configuration details as used in the current and neighbouring cells

b) to apply a separate message for each service provided via PTM radio bearers to specify radio bearer configuration used in the current cell as well as in neighbouring cells, if selection combining applies. The details of part of the configuration are specified by referring to the message including the common radio bearer configuration

4 References
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[2] R2-040763, Discussion on RRC messages for MBMS
5 High level message description (Annex)

10.2.x MBMS Common p-t-m RB Information
This information is transmitted periodically by UTRAN to inform UEs about the p-t-m RB configuration information that may be common between different services and be used in the current cell as well as in neighbouring cells. The contents of the message does not change within a modification period.

Logical channel: MCCH


Direction: UTRAN ( UE
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	RB configuration list
	
	
	
	List of common PDCP configurations

	TrCh configuration list
	
	
	
	List of common transport channel configurations


10.2.x MBMS Service p-t-m RB Information
This information is transmitted periodically by UTRAN to inform UEs about the p-t-m RB configuration used in the current as well as in neighbouring cells for a single MBMS service. The details of part of the configuration may be specified by referring to configurations included in the MBMS Common p-t-m RB Information message. The contents of the message does not change within a modification period.

Logical channel: MCCH


Direction: UTRAN ( UE
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Current cell p-t-m RB configuration
	
	
	
	

	>p-t-m RB configuration
	
	
	
	

	Neighbouring cell p-t-m RB configuration list
	
	
	
	

	>Neighbouring cell ID
	
	
	
	

	>p-t-m RB configuration
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