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1
Introduction 

According to the further agreement on MCCH in RAN2#65bis [1] MCCH is only mapped on MCH in Rel9 eMBMS. It implies that MBSFN transmission for MCCH on MCH should be performed, however it has not explicitly agreed yet. In this contribution first we discuss the possibility to do the MBSFN transmission for MCCH and then  we propose some options of MCCH MBSFN transmission scheme.
2
MBSFN transmission for MCCH 
MBSFN transmission is the only transmission mode for MTCH supported in Rel9 eMBMS. On the other hand, MCCH and MTCH are all mapped on MCH simultaneously and the transmission for MCCH and MTCH can only occur in the MBSFN subframe. If in one MBSFN subframe there are MCCH and MTCH transmission simultaneously, MCCH transmission would impact on the MBSFN transmission of MTCH. 
For PMCH the reference signal and scramble code are MBSFN area common and UE would use a combined SFN channel estimation for data demodulation and decoding for MCH. That means that if the data transmission on the MCH in different eNBs does not perform the MBSFN transmission it can not be correctly demodulated and decoded. So if MCCH is mapped on MCH, that requires the MBSFN transmission for MCCH to guarantee the correctly reception of MTCH MBSFN transmission. Otherwise, the non-MBSFN transmission of MCCH would impact on the MTCH MBSFN transmission in the simultaneous transmission on MBSFN subframe.

Proposal 1: MCCH mapped on MCH should perform the MBSFN transmission.
3 MCCH transmission scheme

Considering the MCCH and MTCH multiplex or non-multiplex, MCCH transmission with the fixed resource block allocation or not and etc, there are four options schemes to perform the MCCH MBSFN transmission. 

Option 1: MCCH and MTCH can multiplexed in one subframe but with two TBs, the resource block allocation for MCCH TB is flexible with some indication in PDCCH symbols of MBSFN subframe.
This option inherits the basic idea of unicast service scheduling indication in PDCCH. The MCCH and MTCH are two different logical channel and can be simultaneously transmitted and multiplexed in one MBSFN subframe with two different Transport Blocks. The resource block allocation for MCCH transmission can be accuratly decided according to actual data quantity. It needs some indication such as new DCI format type and new MBMS-RNTI identity to be used in in the two PDCCH symbols of MBSFN subframe. The new DCI format 4 should be defined for scheduling of MCCH TB in MBSFN subframe if there is the MCCH TB transmission. The following information is transmitted by means of DCI format 4:
· Resource block assignment
· Modulation and coding scheme (5 bits)

MBMS-RNTI should be defined with determinate value and encoded in CRC for DCI format 4 as UE use this MBMS-RNTI to distinguish whether there is MCCH TB scheduling information or not. 
To simplify this PDCCH indication mechanism and keep the resource allocation for MCCH synchronization some basic rules for MCCH resource allocation should be considered such as:
· Resource allocation for MCCH is before the resource allocation for MTCH and begins at the starting point of PMCH resource block 

· In the PDCCH indication only the MCCH resource allocation is needed because there is only one MCCH TB and one MTCH TB can be simultaneously transmitted in one MBSFN subframe. Once the resource for MCCH TB is defined then the left resource block is for MTCH transmission.

If there is no MCCH transmission in the current MBSFN subframe, no MCCH DCI is present in the PDCCH symbols.

The basic structure of Option1 is illustrated in Figure 1.
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Figure 1 Illustration of MCCH transmission in Option 1 scheme
Pros: 

· More efficient and flexible of resource allocation to MCCH and MTCH transmission

Cons:

· Need to define new DCI type to indicate the MCCH resource allocation.

Option 2: MCCH and MTCH can multiplexed in one subframe but with two TBs, the resource block allocation for MCCH TB is fixed such as one or two symbols close to two PDCCH symbols in MBSFN subframe.
This option is similar with option 1. MCCH and MTCH transmission also are multiplexed in one subframe and transmitted with two different TBs. But the resource allocation for MCCH transmission is fixed and reserved with the determined position and size for example the first one symbol after two PDCCH symbols. The left resource blocks can be used for MTCH transmission. It is clear that no additional indication is needed. But the efficiency of resource usage is lower because it does not consider the MCCH data size in any case. 
The basic structure of Option2 is illustrated in Figure 2.
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Figure 2 Illustration of MCCH transmissions in Option 2 scheme
Pros: 

· No additional information is needed to indicate the resource allocation for MCCH transmission.

· No change to the current PMCH MBSFN subframe structure.

Cons:

· Not efficient of the resource usage for MCCH transmission with the fixed reserved resource.
Option 3: One MCCH TB is in one subframe and no multiplexing with MTCH.
In this option MCCH and MTCH are not multiplexed in one subframe. That means MCCH and MTCH can not simultaneously be transmitted in one MBSFN subframe. Since the MCCH transmission is scheduling by repetition period and modification period, it is not necessary to indicate the resource allocation for MCCH transmission. But in general the MCCH message data quantity is small and it a waste of resources to let the MCCH transmission occupy the whole subframe.
The basic structure of Option3 is illustrated in Figure 3.
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Figure 3 Illustration of MCCH transmissions in Option 3 scheme
Pros: 

· No additional information is needed to indicate the resource allocation for MCCH transmission.

Cons:

· The resource usage for MCCH transmission with whole subframe is wasteful.
Option 4: MCCH and MTCH are multiplexed in one subframe and within one TB. 

Option4 is different to above 3 options. MCCH and MTCH are multiplexed into one TB. That means in one MAC PDU the MCCH and MTCH are multiplexed as different logical channel data to form different MAC SDU. It is also not necessary to define additional indicator to distinguish the resource allocation to MCCH and MTCH. Since the MAC PDU header contains length indicator of different MAC SDU, once UE receive the whole TB then it can correctly decode the MCCH and MTCH data. However this option does not consider the fact that QoS requirement for control information and service data is different. Another problem for this option is that the MCCH transmission would be transmitted in different MBSFN subframe according to RP and MP setting which would lead to multiplex with different service data transmission. If these different services have the different QoS requirements the MCS for different service TB would also be different. That means the same MCCH MAC SDU should have the different MCS in different transmission occasion. 
To solve the abovementioned problem some rules should be defined in order to have a fixed MCS or to inform the UE in advance (e.g the MCS for MCCH could be standardised and used for MCCH/MTCH multiplexed TB or another option could rely on using system information to configure the MCS for MCCH and for MCCH and MTCH multiplexing TB in advanced).
The basic structure of Option4 is illustrated in Figure 4
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Figure 4 Illustration of MCCH transmissions in Option 4 scheme
Pros: 

· No additional information is needed to indicate the resource allocation for MCCH transmission.

· Very simple and straightforward as the unicast.

Cons:

· Control information on MCCH is multiplexed with service data on MTCH into one TB but they may have different QoS requirements.

· MCS for MCCH and MTCH multiplexing TB should be defined or signalled in advance.
Proposal 2: Option4 is the transmission scheme for MCCH and MCS for MCCH and MTCH multiplexing TB should be defined or signalled in advance.

4 MCCH Periodical transmission with MP and RP
Considering the transmission reliability, UE power saving and avoiding the loss of MCCH messages reception, the periodical transmission with Modification Period (MP) and Repetition Period (RP) mechanism are also needed in eMBMS Rel9 for MCCH transmission scheduling. One modification period equals to multiple repetition periods. Just as the Rel6 MBMS any modified MCCH message would be transmitted at the beginning of each modification period and repeated at the beginning of each repetition period.
Current eMBMS services scheduling period is 320ms. It is possible that MSAP would change in the time scale of one scheduling period. So one possible setting of the value of MP would be the same as the scheduling period such as 320ms and the RP setting one quarter or one eighth of MP and etc.
The MP and RP configuration should be transmitted to UEs in advanced. It can be delivered via system information. In the “RadioResourceConfigCommon” field of “SystemInformationBlockType2” IE of SYSTEM INFORMATION message a new “MCCH-Config” field may be added to pre-configure the MP and RP parameters. The detailed “MCCH-Config” field structure is listed below:

RadioResourceConfigCommonSIB ::=
SEQUENCE {


rach-Config






RACH-ConfigCommon,


bcch-Config 





BCCH-Config,


pcch-Config 





PCCH-Config,


prach-Config





PRACH-ConfigSIB,


pdsch-Config





PDSCH-ConfigCommon,


pusch-Config





PUSCH-ConfigCommon,


pucch-Config





PUCCH-ConfigCommon,


soundingRS-UL-Config



SoundingRS-UL-ConfigCommon,


uplinkPowerControl




UplinkPowerControlCommon,


ul-CyclicPrefixLength



UL-CyclicPrefixLength,

mcch-Config






MCCH-Config,

...

}

...

MCCH-Config ::=





SEQUENCE {


repetitionPeriod




ENUMERATED {












halfMP, quarterMP, oneEighthMP,












oneSixteenthMP, oneThirtySecondMP },


modificationPeriod




ENUMERATED {












rf32, rf64, rf128, rf256}
}
	MCCH-Config

	repetitionPeriod
A value of halfMP corresponds to 1/2 * modificationPeriod, a value of quarterMP corresponds to 1/4 * modificationPeriod and so on.

	modificationPeriod
Value of modificationPeriod as rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on. 


Proposal 3: Modification period (MP) and repetition period (RP) is needed for MCCH information transmission scheduling. 
Proposal 4: The value of MP setting should be equal to one scheduling period such as 320ms. RP would be one quarter or one eighth of MP.
Proposal 5: The MP and RP configuration could be delivered to UE via SystemInformation message. The new field of “MCCH-Config” should be added as described above..
5
 Conclusions
In this contribution we propose the principles of MCCH transmission and detailed 4 scheme options for MCCH transmission. The scheduling mechanism of periodical transmission with MP/RP is also discussed. We would like RAN2 to evaluate the following proposals: 
Proposal 1: MCCH mapped on MCH should perform the MBSFN transmission.
Proposal 2: Option4 is the transmission scheme for MCCH and MCS for MCCH and MTCH multiplexing TB should be defined or signalled in advance.

Proposal 3: Modification period (MP) and repetition period (RP) is needed for MCCH information transmission scheduling. 
Proposal 4: The value of MP setting should be equal to one scheduling period such as 320ms. RP would be one quarter or one eighth of MP.
Proposal 5: The MP and RP configuration could be delivered to UE via SystemInformation message. The new field of “MCCH-Config” should be added as described in section 4.
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