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Introduction

In the previous RAN2 meeting, concept of the change information, a.k.a. the index block, was accepted as part of MBMS. For completion of MBMS, we need to continue to make progress in the change information.

Requirements of Change Information

Before going into specification of details, we should think about what is required for the change information. In our view, the following points are required:

· Reliable Transmission

· Transmission of the change information should be reliable.

· Avoidance of Signalling Redundancy

· The contents of the change information can be duplicated in the MBMS service information. Like this, transmission of the change information can bring redundancy, so that we should avoid such redundancy, if possible.
· Slim Size

· Size of the change information should be as small as possible. As the size is large, wake-up time of UE performing DRX is prolonged.
Considering those requirements, we propose some aspects for the change information in the following section.

Proposals for Change Information

1.1 Repetition of Change Information

The change information should be transmitted at the starting point of each modification period. That is the current assumption. However, it is not clear whether the index block repeats or not. If the index block was once transmitted for a modification period and UE failed to receive the index block, then the UE may continue to receive MCCH information following the index block. And then UE will find which MCCH information changes. For this reason, if the UE once lose the index block, UE switching to MCCH while receiving MTCH would lose lots of MTCH data to track changed information on MCCH because the UE could not receive MTCH for a long time.

Accordingly, it is recommended that the index block also repeat at every repetition period. At present, all of critical MCCH information elements are duplicated every repetition period for UE to correctly receive them. Like this, it seems better to repeat the index block at the starting point of each repetition period. By repetition, at the coming repetition period UE can try again to receive the index block that UE previously lost without tracking which information is changed on MCCH.
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[Fig. 1] Repetition of MBMS Change Information

[Proposal 1] 

We propose to repeat the change information at the starting point of each repetition period in a modification period.

· Benefit: Reliable transmission of the change information

Non-change Information

The contents of the change information may be duplicated in the other MCCH information such as the MBMS service information. In fact, in terms of signalling overhead, using both the change information and the service information would bring redundancy. In particular, large size of service IDs will be duplicated in both the change information and the service information. 

From this perspective, we propose to use the non-change information indicating status of available MBMS services not included in the change information, instead of the service information including all available services. In other words, the change information informs update of MCCH information in the current modification period for some services, whereas the non-change information informs status of MCCH information for other services. 

In the proposed manner, the change information will serve UE keeping track of MCCH update at the current cell, whereas the non-change information will serve UE losing track of MCCH update. Therefore, UTRAN do not need to broadcast the service information because if necessary, UE can construct the service information by receiving both the change information and the non-change information.
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[Fig. 2] Division of Change Information and Non-change Information

[Proposal 2] 

We propose to use the non-change information indicating status of available MBMS services not included in the change information, instead of the service information/the notification information.

· Benefit: Avoidance of signalling redundancy (Service ids for changed services are not duplicated in both the change information and the service information.)
1.2 Division of Critical MCCH Information

The critical MCCH information is divided into two types: updated information and non-updated information. The updated information means MCCH information updated for this modification period, while the non-updated information MCCH information not updated for this modification period. We think that division of critical information into those two types is beneficial to UE following MCCH update. UE keeping track of MCCH update does not need to read the non-updated information e.g. when reading the Neighboring Cell Information for an activated service, so that receive only the updated information. On the other hand, UE losing track of MCCH update may need to read the non-updated information as well as the updated information.

It is noted that the same service ID is not duplicated in the updated/non-updated information for signalling efficiency. MCCH information for one service will be assigned only to either the updated information or the non-updated information. In addition, we can consider common information used for the updated/non-updated information, e.g. predefined RB configurations.
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[Fig. 3] Division of Critical MCCH information

Furthermore, it is possible to separate the updated information and/or non-updated information into smaller blocks. For instance, the updated/non-updated information can consist of several service specific blocks to decouple small service specific blocks within the updated information/non-updated information. By this way, reception failure of one block cannot affect reception completion of another block. As an alternative, the updated/non-updated information can consist of an MBMS RB information block, a Neighboring Cell information block and things like that.

[Proposal 3] 

We propose to divide critical MCCH information into the updated information and non-updated information. Some UEs will receive only updated part of MCCH information.

· Benefit: Updated part and non-updated part are decoupled, so that reception failure of non-updated part cannot delay completing updated part in the UE.
1.3 Use of Value Tags

We propose to use a value tag in the change and non-change information. UE losing track of update can check update of activated services by comparing the latest tag with the tag stored in it. The value tag along with a service id on MCCH information helps that UE to decide whether or not to continue MCCH reception for a modification period. We suggest two options to realize the tag below.

1.3.1 Option A: value tag per service

The value tag exists per service. There is one-to-one correspondence between a service ID and a value tag. Whenever MCCH information is updated, the corresponding value tag increases by one step for the corresponding service. UE should keep managing the latest value tag for an activated service. Fig. 4 shows a structure example of the change information in case of this option.

	Service ID
	Value Tag

	A
	3

	B
	1

	F
	6


 [Fig. 4] Structure Example of Change Information: Option A

1.3.2 Option B: value tag per cell

There is only one value tag per cell. Whenever MCCH information is updated in a modification period, the value tag increases by one for a cell. The change information in this option gives change history of MCCH information during modification periods past as well as the latest change of MCCH information. One change of MCCH information provides the list of services changed in a certain modification period as shown in fig. 5. Another change of MCCH information provides the list of services changed in another modification period. The latest change of MCCH information is listed in the bottom of the change information in fig. 5. The total change history of MCCH information can be restricted e.g. to 2 or 3 steps past.
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 [Fig. 5] Structure Example of Change Information: Option B

[Proposal 4] 

We propose to use the value tag helping UE follow MCCH update even if that UE lose track of MCCH update. 

· Benefit: UE can use the tag to decide whether or not to continue MCCH reception for a modification period.
Conclusion

In this document, we propose 

· To repeat the change information at the starting point of each repetition period in a modification period.

· To use the non-change information indicating status of available MBMS services not included in the change information, instead of the service information/the notification information.

· To divide critical MCCH information into the updated/non-updated information. Some UEs will receive only updated part of MCCH information.

· To use the value tag for UE losing track of MCCH update to decide whether or not to continue MCCH reception for a modification period.

We propose to take into account our proposals in MBMS Stage-2 spec and Stage-3 RRC spec.
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