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1
Introduction

In WG2#40 the transmission of notification information was discussed and the concept of transmitting notification information on S-CCPCH that carry MTCH was introduced, referred to as SNI. This possibility was captured in [1].

This paper proposes that this requirement is best met by the multiplexing of an MBMS signalling channel (referred to here as a secondary MCCH or S-MCCH) onto S-CCPCH that carry MTCH by transport channel multiplexing (i.e. S-CCPCH is mapped to its own FACH). Whether a particular S-CCPCH carried S-MCCH would be optional.

2
Discussion
In WG2#40 the possibility of signalling notification information to UEs that are receiving S-CCPCH carrying MTCH was discussed and the possibility of S-CCPCH carrying an SNI was captured in [1], however the mechanism by which this notification would be implemented was not defined.

The in-band notification mechanism removes the need for the UE to receive MICH or continuously receive MCCH at the same time as receiving MBMS services. 

In order that a UE is not triggered to receive MCCH whenever a change occurs, it is desirable that the 'in-band' notification mechanism should identify the service identities of the MBMS services that have resulted in the MCCH change. Without this the UE is likely to respond to too many false alarms.

2.1 Proposed method for providing 'in-band' signalling 

It is proposed that the best solution for providing notification signalling on S-CCPCHs carrying MTCH will be through the transport channel multiplexing of a FACH carrying a Secondary MCCH (S-MCCH) signalling channel. The reasons for this are:

· The method makes use of existing R99 functionality, 

· Nothing need be transmitted if there is no signalling to be sent,

· Data rates will be low and so the overhead cost should be acceptable,

· MTCH transmission need not be suspended when S-MCCH is transmitted,

· The possibility to signal additional information such as neighbour cell information is not excluded.

Although header and CRC overheads are incurred, the alternative methods of logical channel multiplexing or MAC header bits have significant disadvantages. Logical channel multiplexing could displace MTCH blocks and the transport block size may be ill matched and inefficient. MAC header bits could represent a larger overhead if useful information is to be signalled.

The proposal is illustrated in Figure 1. One S-CCPCH carries MCCH and others carry S-MCCH.
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Figure 1. Multiplexing MCCH and S-MCCH onto multiple S-CCPCH
2.2 Information Content and Message Format for S-MCCH

If the payload of the S-MCCH is configured solely for informing UEs that the MCCH has changed with respect to one or more services the message format could be similar to that illustrated in table 1. It would identify the services for which MCCH contains new information in the next 'modification period' and an indication of the purpose of the MCCH information (status).

The possibility exists of defining a larger number of information elements or of using the message format that is adopted for MCCH. Although this would increase overhead it would enable a transfer of some signalling load from MCCH to S-MCCH e.g. neighbour cell information for the services carried by S-CCPCH.

	Information Element
	Need
	Multi
	Type and Reference
	Semantics

	Message Type
	MP
	
	
	

	Service status list
	MP
	1 to <maxServStat>
	
	

	>MBMS service Id
	MP
	
	Integer (ffs)
	

	> Status
	MP
	
	Enumerated (p-t-m, counting, neighbour cell change, stop)
	


Table 1. Possible information content of S-MCCH

2.3 Signalling Load of S-MCCH

If only service identities are transmitted, the capacity required for S-MCCH could be very low, easily within the capacity of a 1.7 kbps SRB (136 bit data size, 80ms TTI). 

A single 136 bit transport block can contain an indication that MCCH has changed with respect to four or five services and this would only need to be transmitted a small number of times each modification period for reinforcement. 

3
Conclusion

A proposal has been made to provide 'in-band' notification containing at least service identifiers on a new S-MCCH control channel that can be multplexed onto S-CCPCH that carries MTCH by transport channel multiplexing. It is proposed that this should be discussed and, if adopted, the changes contained in the draft CR attached to this Tdoc adopted into [1].
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5.2.4
MBMS Notification


MBMS notification indicators are transmitted on MICH an MBMS specific PICH. A single MICH frame will be able to carry indications for every service group. 

 An MBMS notification may also be sent on the S-CCPCH carrying the MTCH or even on the S-CCPCH carrying MCCH by means of a secondary MCCH (S-MCCH) multiplexed onto the S-CCPCH. S-MCCH will carry the MBMS service identifiers of services for which information is to be transmitted on MCCH. Thus UTRAN may use in-band notification instead of the MICH to notify users receiving MTCH..
The MBMS notification mechanism is used to inform UEs of an upcoming change in critical MCCH information. Notifications are based on service groups. The mapping between service IDs and service groups will be based on a hashing mechanism. The exact details of this mechanism will be defined in the Stage 3 specifications.


Critical MCCH information can only be changed at the beginning of a modification period as described in Section 5.2.3. The MBMS notification indicator corresponding to the service group of every affected service shall be set continuously during the entire modification period preceding such a change. 

UEs are free to read the MBMS notification at any time; however the modification interval shall be long enough so that UEs are able to reliably detect it even if they only receive the MICH during their regular Release 99 paging occasions. The need to limit particularly long DRX cycles (e.g. 5 sec) due to MBMS reception is defined in Stage 3.

Upon detecting the MBMS notification indication for a service group, UEs interested in a service corresponding to this group shall start reading the MCCH at the beginning of the next modification period.

The Figure 1 below illustrates the timing relation between the setting of the MICH and the MCCH information change. The green colour for the MICH indicates when the NI is set for the service. For the MCCH, different colours indicate different MCCH content.
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Figure 1: Illustration of MICH timing relative to Modification period
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