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1 Introduction
In LTE, for single-cell transmission, MTCH, MCCH information may be mapped on DL-SCH. While under multi-cell transmission, MTCH information may be transmitted on MCH, and we recommend MCCH information to be transmitted on DL-SCH. In this contribution, some aspects on how to transmit MBMS data on DL-SCH are discussed.

2 Consideration on MBMS Transmission on DL-SCH
Most MBMS control information is transmitted on MCCH. An MBMS service, including MCCH, MTCH information may be transmitted on DL-SCH. In R6/R7, in order to let UE under DRX status could do the long sleep and save power efficiently, MCCH information is transmitted based on a fixed. This kind of transmission is applicable to all the MBMS services. There are several transmission periods for MCCH message: Modification Period, Access Information Period and Repetition Period. The entire MCCH information will be transmitted periodically based on a "repetition period". The "modification period" will be defined as an integer multiple of the repetition period. The MBMS ACCESS INFORMATION may be transmitted periodically based on an "access info period". This period will be an integer divider of the "repetition period". 
2.1   MCCH Information is transmitted periodically
In R6/R7, MCCH information is transmitted periodically. Here we give an example of the transmission of MCCH information is fixed. In figure 1 different color shows different kinds of information, and a modification period includes four repetition periods. In different modification periods, MCCH information and access information could be changed.
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Figure 1 MCCH Information Schedule

If MCCH information is based on a fixed schedule, let SFN be system frame/sub-frame number, and a is access information period coefficient, r is repetition period coefficient, m is modification period coefficient, then [1]:
1) An access information period shall start from the frame/sub-frame with the SFN value fulfilling the following equation: 
SFN mod 2(m – a) ＝0
2) A repetition period shall start from the frame/sub-frame with the SFN value fulfilling the following equation:
SFN mod 2(m – r) ＝0
3) A modification period shall start from the frame/sub-frame with the SFN value fulfilling the following equation:
SFN mod 2m ＝0
From the equations above, the access information period, repetition period, modification period are P1=2(m – a), P2=2(m – r), P3=2m respectively. 
2.2 MCCH Information is transmitted quasi-periodically
In R6/R7, MCCH information is transmitted periodically, and the advantage is that UE can do the macro-sleep and it saves power efficiently. In LTE, if this schedule scheme is adopted, the system will lose flexibility of scheduling the data with higher priority, and if MCCH information is transmitted quasi-periodically（periodic is baseline, but transmitting information is allowed to have some delay within the maximum value X）, then MCCH information could be scheduled flexibly. This improvement brings the advantage that the unicast data with high priority could be sent firstly. 
Figure 2 illustrates seven repetition periods within a modification period, here X is equal to four, the red colour parts are MCCH control information and dark parts indicate the range of sending MCCH information. From the figure we can see that MCCH information is sent quasi-periodically for every repetition period.
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Figure 2 MCCH Information is sent quasi-periodically
If this kind of quasi-periodically scheduling scheme is adapted to LTE, we should consider the access information period, repetition period, modification period fulfill the following equations again: 
1) The access information period shall start from the frame/sub-frame with the SFN value fulfilling the following equation: 
SFN1 mod 2(m – a) ＝0

And the access information is sent during the range of [SFN, SFN+X];
2) The repetition period shall start from the frame with the SFN value fulfilling the following equation: 
SFN mod 2(m – r) =0;
And the MCCH control information is sent during the range of [SFN, SFN+X];
3) The modification period shall start from the frame with the SFN value fulfilling the following equation: 
SFN mod 2m  =0;
And the changed MBMS information is sent during the range of [SFN, SFN+X];
Similar to MCCH, MTCH information could be sent quasi-periodically also. 
From the analysis above, we  may see that if the value of X is larger, it will destroy the DRX scheme more seriously. And if the value of X is small, it does not have much effect on UE's DRX Scheme, and UE could save power more efficiently, so that is a trade-off progress. When the system sets the value of X, it may consider about this.
If MTCH/MCCH information is transmitted not periodically, since UEs do not know the time that MBMS data arrives, so the system may tell UEs the time that MBMS data is transmitted. This makes UE consume electricity and could not do macro-sleep and save power efficiently. So we do not recommend this scheme. According to the analysis above, in LTE, we recommend the schedule that MBMS data is sent quasi-periodically.
3 Conclusions
In this contribution, how to transmit MBMS data on DL-SCH in LTE is discussed. We recommend that MBMS information is transmitted on DL-SCH quasi-periodically within the range of X frame/sub-frames since the data with high priority could be scheduled firstly. It increases the system’s flexibility of schedule.
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11
MBMS

This subclause provides an overview on MBMS in E-UTRA/E-UTRAN.
11.1
MBMS principles

The E-UTRA/E-UTRAN supports the following principles for MBMS:

-
E-UTRA/E-UTRAN should permit simultaneous, tightly integrated and efficient provisioning of dedicated (unicast) and MBMS services to the user;
-
MBMS transmissions from several eNBs may be co-ordinated. Co-ordination of MBMS transmissions with SFNs may be done in several eNBs of an SFN area. SFNs may be differently defined in multiple SFN areas.
-    MBMS control information is transmitted quasi-periodically within the range of X frame/sub-frames. The value of X is FFS.
-
To avoid unnecessary MBMS transmission in a cell where there is no MBMS user, the network may detect at least one MBMS user interested in the MBMS service in the cell e.g. by polling. It is FFS whether or not it is needed to count the precise number of UEs interested in an MBMS service;

-
UEs in either RRC IDLE or RRC CONNECTED mode are allowed to receive an interested MBMS service;

-
The scheduler may take into account UE capability and MBMS transmission to allow for simultaneous reception of unicast and broadcast services;

-
TDM multiplexing of all MBMS services in one cell should be supported. This allows as low duty cycle as possible in the UE;
-
The PDCP layer performs header compression for MBMS transmission;

-
Single-cell services e.g. like CBS and multi-cell services e.g. with SFN may be supported by different transmission mechanisms;

-
MBMS may be provided on a carrier dedicated to MBMS as well as on a carrier shared with non-MBMS services.
NOTE:
The definition of the carrier will be clarified later.
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