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1. Introduction
Prior and during MBMS data transmission, MBMS control information such as RB parameter should be signalled to UEs which joined the MBMS service [1]. Currently, regarding to the signalling of PTM radio bearer configuration, purely SIB based approach [2, 3] and new common channel (NCCH or MCCH)
 approach [4, 5] are proposed. But it is a quite burden to add large amount of MBMS related information on SIB. It seems more desirable that MBMS RB information is transmitted to UEs over common channel.
Currently in which way the MCCH is transmitted is still under discussion and two solutions has proposed. The first one is using broadcasting with hierarchical MBMS control information structure [4]. The second one is using common MBMS control signalling with group paging [5]. 
In this contribution, we would like to present an overview of MBMS RB information transmission using MCCH and compare the two solutions using MCCH [4, 5].
2. General
Fig 1 is common understanding of the MBMS RB information signalling schemes using MCCH.
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Figure 1: MBMS RB information signalling using MCCH.
1. UE intending to receive the MBMS service obtains MIB over the BCCH. UE acquires scheduling information of SIB Type M from it.
2. UE receives SIB Type M over BCCH to obtain MCCH channel information.
3. MCCH scheduling information gives UEs when UEs should read the MCCH to get the MBMS RB information. This can be achieved by group paging or broadcasting of static scheduling information.
4. RNC gives Radio Bearer information to UEs over MCCH. MCCH can be used as FACH like common signaling or BCCH like broadcasting radio information.
3. Discussion
In this chapter, the two solution [4,5] is considered in following points.

3.1 SIB for MBMS
In both approach, common and static information for all MBMS services can be carried over SIB. The static information such as MCCH channel information can be informed using SIB. A new MBMS dedicated SIB block may be defined or one of the existing SIBs may be used for MBMS.
In Broadcasting approach, alternatively, the system information block for MBMS (SIB Type M) could provide the scheduling of MMIB.
3.2 MCCH Scheduling

To reduce UE’s power consumption, UE should only read MCCH at the time assigned for joined MBMS service instead of reading MCCH continuously. To do so, UTRAN informs UEs when the RB information of joined MBMS service X is available over MCCH before RB information transmission. This is corresponding to Fig1’s 3rd step.
3.2.1 Broadcasting
MCCH is used just as in Rel 99 BCCH. UTRAN periodically broadcast MMIB and MSIB all the time while corresponding service is activated.
The MIB for MBMS (MMIB) gives scheduling information to a number of MSIBs in a cell. MSIB contains radio bearer setup information for reception of a specific MBMS service X. There is a one-to-one correspondence between an MSIB X and an MBMS service X in a cell. 
There has not been consideration on how to map MSIB X and MBMS service X yet. This mapping information should be to only UE has been joined MBMS service X. However using SIB based approach, after reading MMIB, UE can get the mapping information of all activated MBMS services in the cell. This may cause the unauthorized UE (eg. UE joins another MBMS service Y in the same cell) accesses the MBMS service X.
3.2.2 Paging based group signalling
Dynamically only when there is a need for MBMS RB information (such as before data transmission, before channel type switching and before RB reconfiguration), UTRAN gives this RB information.

Paging for upcoming signalling message precedes the RB setup/reconfiguration signalling. If UE is notified, UE sees the common control channel to receive the corresponding MBMS RB information. The paging is only for UEs joined MBMS service X and group paging using unused part of PICH
3.3 Data loss and radio efficiency
MBMS RB information is the essential information for UE configuration. If UEs fail to receive it afterwards UE cannot receive MBMS data correctly. Therefore reliable reception of RB information is very important. Repeated transmission of control information is the simple way to increase reliability. Feedback information from UE can prevent the data loss for a long time.
3.3.1 Broadcasting

UTRAN periodically broadcasts MMIB and MSIB. If UE fails to receive RB information, it shall wait until the next period. UE does not give any feedback to UTRAN. During waiting time, UE cannot receive the MBMS data correctly. 
3.3.2 Paging based group signaling
If UE fails to receive RB information, it can request that UTRAN retransmits the RB information message. This approach can reduce the waiting time and data loss and can avoid unnecessary repetition of same RB information. The feedback from UEs can increase reliability of successful transmission.

The feedback also increases the uplink congestion but it can reduce probability of uplink congestion in a large amount that only failed UE request the retransmission of control message.
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Fig 2. Retransmission of MBMS RB information 
3.4 Consideration on UE mobility

When idle UE moves between cells, it can get MBMS RB information without specific request in the broadcasting approach. 

In second approach, after setup PTM bearer according to MBMS RB information there is no redundant repetition of MBMS RB information. Before or after moving to next cell, UE requests to UTRAN to transmit specific MBMS RB information.

In TR 25.992, it is stated that “A mechanism is required that enables the non-transmission of MBMS multicast mode in a cell which does not contain any MBMS UEs joined to the multicast group.” 
Let’s assume that UE moves to the next cell which is in multicast area but there has been no UE joined before. The target cell does not transmit MBMS data nor RB configuration information related to that MBMS service according to above requirement. 
3.4.1 Broadcasting

In this case, even using SIB based approach, UE cannot receive the RB information for MBMS service in advance. After UE indicates its presence or requests a bearer information by transmission on RACH request, the target cell can configure its MCCH channel and then the configuration information can be available.
3.4.2 Paging based group signaling
The second approach already includes the mechanism to request Radio bearer information to RNC.
4. Conclusion

The table 1 is summarized the comparison between two RB information signalling schemes. 
Table 1. Summary of comparison

	
	Solution 1. Broadcasting on MCCH
	Solution 2. Common signalling on MCCH

	SIB information
	The static information such as MCCH channel information can be informed using SIB
	Almost same.

	MCCH scheduling
	Repeated transmission during all the time in static manner
	Give the information in the case such as before RB setup, RB reconfiguration, Channel type switching etc. in dynamic manner

	Data loss & radio efficiency
	Repetition decreases data loss probability
The same redundant information reduce radio efficiency.
	Feedback decreases data loss probability. Smaller waiting time for retransmission in failure case

	UE mobility
	When idle UE moves between cells, it can get MBMS RB information without specific request. In some case, also need an indication or request mechanism
	When idle UE moves between cells, it can get MBMS RB information with specific request. The scheme itself provide request mechanism.


5. Proposal
It is proposed that the solution 2 is taken as working assumption. The exact use of PICH, PCCH and MCCH is FFS. 

It is also proposed to include followed text proposal in TS 23.346 [6].
==========================  Text Proposal  =============================

7.2 MBMS Uu signalling Flows

7.2.1 MBMS RB Setup
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This signalling flow is used for RNC to inform MBMS RB information to UE. This message is sent before MBMS data transmission and when radio bearer is reconfigured during data transmission. [FFS] MBMS RB information may be delivered over MCCH or SIB [FFS]
7.2.2 MBMS RB Information Request
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This signalling flow is used for UE to request the retransmission of MBMS RB information to RNC when UE fails to receive MBMS RB information message. MBMS RB Information Request message may include UE ID, service ID and the previous RB information etc.[FFS] Upon receiving the message, RNC will retransmit the MBMS RB information message over MCCH or DCCH depending on the number of UEs which request the retransmission of MBMS RB information [FFS].
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� If the channel is used only for notification NCCH is more applicable than MCCH. 
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