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1 Introduction

At the previous RAN2 meetings and conference calls, MBMS RRC messages have been discussed and a great progress has been made on this issue. 
The RRC messages for signaling the MBMS p-t-m radio bearer information are as follows: MBMS Access Information; MBMS Modified Services Information; Changed RB configuration information; MBMS Unmodified Services Information; Unchanged RB configuration information. 

The scheduling of these RRC messages has also discussed at the previous conferences calls in order to minimize the UE’s MCCH reading time. 
Actually MBMS Access Information (AI) and MBMS Modified Services Information (MSI) can be transmitted several times in a single Repetition Period (RP).

The document tries to clarify the issue of scheduling of RRC messages when multiple transmissions of AI and MSI occur during a RP.

Discussion

The question of sheduling of RRC messages
First of all, we recall the transmission mechanism of the MCCH. MCCH carries the control information of the MBMS services which are provided with p-t-m radio bearer transfer mode. The MCCH information will be transmitted based on a fixed schedule. This schedule will identify the TTI containing the beginning of the MCCH information. The transmission of this information may take a variable number of TTIs. The UTRAN may repeat the MCCH information following a scheduled transmission in order to improve reliability. The MCCH schedule will be common for all services. The entire MCCH information will be transmitted periodically based on a “repetition”. The “modification period” will be defined as an integer multiple of the repetition period. 

So far, the working assumption of the scheduling of RRC messages are as follows:
· MCCH messages will be scheduled in the following order:

· MBMS Access Information

· MBMS Modified Services Information

· Changed RB configuration information, which could include

· MBMS Common PTM RB information

· MBMS Service PTM RB Information

· MBMS Unmodified Services Information, which could include

· MBMS Common PTM RB information

· MBMS Service PTM RB Information

· UTRAN will indicate the final TTI including changed information within the MBMS Modified Services Information message.

From [1], the AI may be transmitted periodically based on an “access info period”. This period will be an integer divider of the “repetition period”. 

Changes to critical information will only be applied at the first MCCH transmission of a modification period and in the beginning of each modification period UTRAN transmits the MBMS CHANGE INFORMATION including MBMS services ids whose MCCH information is modified at that modification period. MBMS CHANG INFORMATION is repeated at least once in each repetition period of that modification period.  In stage 3, MBMS Modified Services Information (MSI) message is actually the MBMS CHANGE INFORMATION.
From above description, we can draw the conclusion that access information and MBMS modified services information can be transmitted several times in a RP. The MBMS ACCESS INFORMATION is transmitted periodically based on an “access info period”. The MSI is repeated at least once in each RP, but how to transmit the information has not yet been decided.
Analyse of  the question
When multiple AIs and possible MSIs are transmitted in a RP, the problem is how to schedule these messages. The question is as follows:
If the MCCH information would extend beyond the access info period, would the transmission of the other messages be interrupted by the AI or MSI? (i.e. how would the AI and MSI messages be scheduled)
As for the problem, it should be analyzed in RLC layer.
MBMS control information besides MBMS Access Information message is transmitted periodically based on a repetition period. MBMS Access Information message may be transmitted more frequently, based on the Access Info period.
If AI is transmitted as its own period, the scenario must appear that AI will interrupt other RRC messages. When these messages are delivered to RLC layer, a severe problem will be raised. 

For example:

The configuration of TrCH is: one TB or zero TB per TTI.

A critical SDU with large message size (e.g. MBMS Common p-t-m rb Information) is delivered to RLC from RRC before the end of the first Access Info period, and RLC shall segment the SDU and send a PDU containing the first segment of the SDU at the last TTI of the first Access Info Period. The Sequence Number of this PDU is 7 in Figure1.

In the second Access Info period, another Access Information Message should be transmitted. But at the same time, the SDU which has began to be delivered in the first Access Info period should continue to be sent in the second Access Info Period. The problem is which one should be sent first.

According to TS25.346, the MBMS ACCESS INFORMATION may be transmitted periodically based on an "access info period", and the RNC should send non-critical SDU (by PDU with Sequence Number 8) first, which means to interrupt the transmission of the critical SDU, as shown in Figure1.
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Figure1

The severe problem of the interrupting operation is that if the PDU with Sequence Number 8 is missed, the critical SDU can’t be reassembled successfully even the PDUs with Sequence Number 7,9,10,11,12,13,14 are received correctly in the RP or after several following RPs. The receiver can’t decide whether the missed PDU(SN=8) is a segment of the critical SDU or not  it doesn’t know the value of Length Indicators contained in this PDU.

The non-critical SDU’s error ratio is higher than critical SDU’s since the same critical SDU can be transmitted repeatedly in Repetition Periods. It’s a big problem that the missing of the non-critical SDU with high error ratio lead to failed reassembly of the critical SDU with low error ratio. 
In summary, non-critical SDU interrupts the critical SDU may cause failed reassembly of the critical SDU although all the segments are all received correctly. 

Because of the severe problem caused by AI interrupting other RRC message, we propose that MBMS Access Information shall not interrupt other RRC message and it is necessary to revise the AI transmission method that the AI can not be transmitted periodically.
Because retransmission of a message in a RP will increase the probability of interrupting other messages, we shall decrease the transmission times of one message in a RP. So we propose that MSI shall not be transmitted periodically in a RP. MSI may transmit once or multiple times by non-period in order not to interrupt other messages.
Conclusion
In this document, we analyze the scheduling of RRC messages with the scenario of multiple AIs and MSIs transmitted within a single repetition period. 
We have the following recapitulation after analyses:

MBMS Access Information and MBMS Modified Services Information should not be scheduled periodically, i.e. the AI and MSI can not interrupt other RRC messages during a repetition period.
The proposals are as follows:

Proposal1: MBMS Access Information shall not be transmitted periodically in a RP, and it shall be transmit once in an “access info period”
Proposal 2: MSI shall not be transmitted periodically in a RP. It shall be transmitted once or multiple times by non-period or the same method with AI in order not to interrupt other messages during a RP. 

It is kindly asked for RAN2 to discuss above issues and solution and capture the proposals in 25.346 and stage 3 specifications.
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