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1
Introduction 

According to the agreement on MCCH in RAN2#66/66bis/67 [1, 2, 3], MCCH and MTCH can be mapped on the same MCH can be multiplexed in one TB using MCCH specific MCS. As we know that MCCH message carries the configuration information which is used by UE to correctly decode its desired MTCH data. UE must correctly receive the MCCH message before decoding the related MTCH data. But once UE failed to obtain the MCCH message at its first transmission occasion in certain scheduling period, the subsequent MTCH data reception will be impacted until it receives the correct MCCH message at the following RP point or next scheduling period. It will result in service data interruption and impact the user experience.
In this contribution we will discuss this problem at first and propose a solution to reduce the interruption of MTCH reception when MCCH reception failed. 
2 Interruption problem of MTCH reception when MCCH failed
AS we know that MCCH message carries the configuration information of MTCH demodulation and decoding in current scheduling period. There is only one RRC message of MCCH which contains all ongoing session MTCHs configurations. The MCCH message would be changed at the granularity of modification period such as one or multiple scheduling periods. And in each modification period the first MCCH message transmission is at the first MBSFN subframe of DSI and it can be multiplexed with MTCH in the same TB [2][3]. Repetition period (RP) mechanism is used for MCCH message transmission within one medication period. 
UE which has the MBMS service to receive will acquire the MCCH message at start of each modification period or at the repetition period to get the updated configuration of MTCH in following scheduling period. If UE can not correctly receive at the first transmission of MCCH then it has to receive it at the following RP point in current modification period until it correctly obtains MCCH. 
In the following figure 1 we illustrate this problem with an example.
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Figure 1 Illustrate the problem of interruption reception of MTCH when MCCH failed
Here we assume that the repetition period equal to 1/4 of one modification period and modification period equal to 8 scheduling periods. In figure 1 we just figure out the MCCH transmission instance and other pure MTCH TB transmission during one modification period is omitted. In the first modification period in figure 1 some UEs can not correctly obtain the MCCH message at its first transmission occasion and the following RP point. But the MCCH/MTCH multiplexed TB is received in UE. Then UE has no information about the MTCH configuration at this time and can not correctly demodulate and decode the MTCH data which is transmitted during the period between the start point of this modification period and the MCCH successful reception RP point as the shadow case in figure 1. All the MBMS service data transmission in this period would be discarded. 
It can be seen that when some UEs’ MCCH reception failed at the first MCCH transmission occasion of certain modification period, the subsequent MTCH data reception will be impacted between the scheduling period starting point and the first correctly MCCH reception RP point in current scheduling period. The worst extreme instance the whole modification period MTCH data reception would be all impacted and can not be decoded. This is the interruption problem of MTCH reception when MCCH failed. MBMS service data reception for this UE would interrupt under this instance and impact the user experience of MBMS service.

Proposal 1: The MCCH reception failure would interrupt the following MCTH reception at least one repetition period which would impact on the user experience of MBMS service. It is necessary to consider some mechanism to reduce impacting by MCCH reception failed.
3
Solution to resolve this problem 

In some instances of failed MCCH reception as abovementioned the MBMS configuration information on MCCH does not change. Then UE could use the previous correctly obtained and saved configuration information on MCCH to demodulate/decode the MTCH data transmission during this MCCH failed period. So one simple solution would be to give an indication to UE that MCCH message has no change in next scheduling period and the current MCCH message also can be re-used. If UE has this information then it can use the previous MCCH message configuration information to process the currently received MTCH data even if decoding the current MCCH failed. 
Another possibility is to provide the MCCH change information in advance to UE. Then if the MCCH change and UE reception of MCCH is failed, UE can use previously received MCCH message including the change configuration information to process the MTCH data in the current scheduling period.
One feasible approach to indicate this information can be designed as below:

As we know that MCCH RRC message contains a list of all ongoing session configuration information which includes the MCS and some L2 configuration (FFS if necessary) parameters for MTCH data processing in each MCH and high level structure would be session list in per MCH. A possible structure is: 
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If we can provide the change information in advance that inform UE the updated information, then UE would be able to decode the MTCH from the previously received MCCH even if it can not correctly receive the updated information at that time.

At its simplest the MCCH can provide the information for the next modification period.  The UE then use the pre-stored configuration for following MTCH reception of the following modification period.

Alternatively, MCCH could also indicate at what time the MCCH configuration information would be updated.  So this option would add an optional part in the MBMS MCH list which contains reconfiguration information, and we also define the rule that the updating configuration should inform UE one modification period in advance.

The possible content and structure of session configuration on MCCH RRC message would be: 
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Here we add an additional field “Reconfigured MCH list” which is optional. If there will be no change of configuration information on MCCH later then this field is omitted and no additional payload in original MCCH message. But if there would be some change of session configuration then this field should be included and with all the new service session configuration information. 
As we know that the MCCH configuration information is valid for the whole modification period and the new configuration would take effect at the new modification period. So during one modification period there would be no change of the MCCH configuration information. If we use the mechanism to provide the updating configuration in advance with one modification period, it will very easy to do by eNB just send out the MCCH message with the reconfigured MCH list part at the previous MP before its activation MP. 
Once UE receive a MCCH message including “Reconfigured MCH list” then UE would also use the configuration in MBMS session list for current modification period MTCH data reception. Actually this configuration information is already saved in UE. But UE should also save the configuration information in “Reconfigured MCH list”. And UE also can know that current MBMS session configuration information would be valid for how long. Before the next modification period UE can reuse its saved configuration information to processing MTCH data reception. 
On the other hand to guarantee all UEs can receive this upcoming change of MCCH message correctly this updated configuration is retransmitting more times at each repetition period before next modification period.

With above design it can guarantee UE have knowledge of current configuration of MTCH processing is valid or not under the instance of MCCH failed. And UE can use it’s previously received and saved configuration information to demodulate/decode the MTCH data immediately of the subsequent MTCH data even if MCCH failed which will be reduce the MTCH data interruption utmost.

Proposal 2: Providing change information in advance of one modification period to inform UE the MCCH configuration information would be changed is a possible solution to resolve the MCCH reception failed problem. The option field of “Reconfigured MCH list” as above mentioned in the MCCH RRC message is added to provide upcoming change of configuration information on MCCH later.
4
 Conclusions
In this contribution we analyse the MTCH reception interruption problem when MCCH failed which would impact on the user experience of MBMS service and propose a solution to resolve it. We suggest RAN2 to discuss this problem and take into account in the MCCH RRC CP design as our mentioned in section 3 and agree following proposals.

Proposal 1: The MCCH reception failed would interrupt the following MCTH reception at least one repetition period which would impact on the user experience of MBMS service. It is necessary to consider some mechanism to reduce impacting by MCCH reception failed.

Proposal 2: Providing change information in advance of one modification period to inform UE the MCCH configuration information would be changed is a possible solution to resolve the MCCH reception failed problem. The option field of “Reconfigured MCH list” as above mentioned in the MCCH RRC message is added to provide upcoming change of configuration information on MCCH later.
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