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1. Introduction

This document discusses MCCH open issues, namely whether notification of MCCH changes is needed and where the MCCH information is generated (termination).
2. Discussion
2.1 Need Notification of MCCH change
In RAN2#65bis meeting, the need for notification of MCCH change was discussed. It was noted that the need depends on how frequently the service change is needed, which depends on service requirements. In addition it also depends on what a delay of MCCH change is tolerable for each service. 

In UTRAN, MCCH information is transmitted periodically based on the concept of "Repetition Period" and "Modification Period"[1]. The Modification Period (MP) is defined as an integer multiple (n) of the Repetition Period (RP). We propose to use similar scheduling mechanism for E-UTRAN. In case MCCH change is needed just after an MBMS modification period boundary, the network can change MCCH information only at next MCCH modification period boundary. However such scenarios can be avoided, because the schedule of services can be known in advance and changes can be aligned with MCCH modification periods. Compared to MTCH reception, the overhead of reading MCCH information at every MCCH MP boundary is minimal.
One advantage of using notification is that relevant UEs reads MCCH information only if there is a notification of MCCH change, and not at every MCCH modification period boundary. But since MCCH information should be quite small, it is simple for the relevant UEs to directly read MCCH information at every MCCH modification period boundary. 

According to our analysis, MBMS R-9 can work well without having a notification mechanism, therefore we propose:  

Proposal 1: Notification of MCCH change is not needed for Rel-9 MBMS.
In order to let a UE start to receive MBMS services quickly, the MCCH repetition period should be less than several seconds, which means MCCH RP boundary can be determined based on SFN. However, for some MBMS services, e.g. file download, it is possible that MCCH modification period can be set larger than the max SFN cycle duration (10.24s) for battery saving. In this case, SFN can’t be used to determine MCCH MP boundary, a special mechanism is needed. 
An easy way to solve the problem is to number the MCCH RP and send the corresponding count, which is called McchRpCount, together with the MCCH message in each MCCH repetition period as illustrated in Figure 1. To determine MCCH MP boundary, the following parameter is also needed:
· McchModificationPeriod, specify the MCCH modification period for MBMS services in number of McchRepetitionPeriod.

[image: image1.emf]0 1 2

3 4 n-2

n-1

t

MCCH Message 

MCCH RP

MCCH MP = n * MCCH RP

n

n+1

Changed MCCH Message 


Figure 1 MCCH transmission and modification

In each radio frame, the UE performs the following action:

	· If (currentSFN mod McchRepetitionPeriod) = McchRepetitionOffset
· Increment McchRpCount by 1;
· If McchRpCount MOD McchModificationPeriod = 0； 
· monitor the MCCH to detect if MCCH has changed;

· Update MCCH control information for the concerned service if updated.




Proposal 2: Numbering MCCH Repetition Period and sending the corresponding count together with the MCCH message in each MCCH repetition period. 
Regarding the bit-width of the counter used for McchRpCount: the slowest modification rate should be about once per hour. At that rate, the MCCH could repeat every 20 seconds. The counter needs 8 bits. If the repetition period is 2 seconds, that counter creates a reasonable overhead of 4 bits per second.

Proposal 3: the size of McchRpCount is 8 bits.

Generally it seems possible that the MCCH message is carried on several MBSFN subframes (due to size). Considering it is most probably that MCCH information for the concerned service changes very rarely. In order to further save UE’s battery, it could be useful to introduce a value tag in the MCCH message (or message segment) in each MCCH repetition period to indicate whether MCCH information in this MCCH MP changes or not. 
However it is difficult for the network to decide which RRC message should have the value tage in because it needs additional mechanism to ensure the RRC signalling with value tage should be received by the UE first. Secondly, most of the time the MCCH could be transmitted in one MBSFN frame, in one TB, so such a value tag is useless. Thirdly, from saving battery point of view, MCCH message most seems to be sent in consecutive MBSFN subframes if more than one MBSFN subframe is needed; and there is more than 1ms processing time before a value tag is decoded successfully, so a value tag is also useless due to being late.

Proposal 4: Value tag is not used for indication of MCCH change. Instead UE reads the whole MCCH. 
2.2 The Generation of MCCH
In the RAN2#65B meeting, RAN3 sent a LS R3-091005 to SA2 on e-MBMS architecture and concluded that: M3 is the control plane interface towards E-UTRAN [2]. And the triangle architecture below is still being worked on for Rel.9 MBMS.   
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Figure 2 E-MBMS Logical Architecture 
In the MBSFN area, all the eNBs work in syncronized mode, so the content of MCCH information will created by some entity above eNB, e.g. eBM-SC or MBMS GW.
About the content of MCCH information, following items is possibly needed [3] [4]:

· Service and session identities;

· Short identities indexing service identities;

· Service parameters,e.g. radio bearer information, physical channel configuration information, scheduling information;
· MCCH parameters and scheduling.
In our understanding, service and session identities, short identities are generated by BM-SC; service parameters, MCCH parameters and scheduling information are genetated by MCE. 

Proposal 5: MCCH information is generated at the entity above eNB. 
Naturely, we want to know what kind of method will used to encode the MCCH information. Text method, e.g. ABNF [5] is a good choice for encode the content of MCCH information; however, protocol translation would be needed. To reduce the requirement of protocol transition, and considering that none of MCCH information is eNB specific. We propose to use ASN.1 to encode MCCH at the entity above eNB. Some kind of container is used to carry these encoded MCCH information, and eNB will do no-operation about these RRC message.  

Proposal 6: Use ASN.1 to encode the MCCH information at the entity above eNB. 
Given the above, it seems that the MCCH is not terminated at the eNB. However to keep the modelling simple, and to prepare for MCCH for SC-PTM we could pretend that MCCH terminated in the eNB.
3. Conclusion
In this contribution, we analyzed whether notification of MCCH change is needed or not and also discussed the generation position of MCCH information, then proposed:
Proposal 1: Notification of MCCH change is not needed for Rel-9 MBMS.
Proposal 2: Numbering MCCH Repetition Period and sending the corresponding count together with the MCCH message in each MCCH repetition period. 
Proposal 3: the size of McchRpCount is 8 bits.

Proposal 4: Value tag is not used for indication of MCCH change. Instead UE reads the whole MCCH. 
Proposal 5: MCCH information is generated at the entity above eNB. 

Proposal 6: Use ASN.1 to encode the MCCH information at the entity above eNB. 
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5. Text Proposal
[first modified section]
15.3.1
General

MCCH information is generated at the entity above eNB, e.g. MCE, MBMS gateway, eBM-SC, and ASN.1 is used to encode the MCCH information.
 [second modified section]
15.3.5
MCCH Structure

The following principles govern the MCCH structure:

-
BCCH indicates the scheduling of the MCCH for multi-cell transmission on MCH.

-
BCCH only points to the resources where the MCCH(s) can be found i.e. it does not indicate the availability of the services.

-
The MCCH is sent on MCH.
-
The MCCH-MBSFN area is not necessarily the same as the MTCH-MBSFN area i.e. MCCH can be either on a different MCH than the MCH carrying “advertised” MTCH, or multiplexed on the same MCH as the one carrying “advertised” MTCH.
-  UE will periodically read the MCCH with low period, i.e.notification mechanism of MCCH change is not used for Rel-9 MBMS; additional mechanism i.e.numbering MCCH Repetition Period and sending the count together with the MCCH message in each MCCH repetition period, will used to address the problem that the value of modification period is over max SFN cycle; value tag is not needed for Rel-9 MBMS.
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