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1 Introduction

This document attempts to further progress the REL-9 MBMS solution by analysing the remaining architectural issues i.e. the termination and transmission of the MCCH information and the scheduling information (MSCH). The document mainly proposes not to modify the current architecture.

2 Overview
2.1 General

It seems desirable to support multiplexing of the scheduling information (MSCH), the MCCH control information and MBMS user data (MTCH). To ensure synchronised transfer on MCH, this requires the MCE to configure a semi-static size for both scheduling information (MSCH) and MCCH control. The MCE needs to inform both the eNBs and the MBMS GW about the configured sizes. However, support of the desired multiplexing options does not seem to dictate where the scheduling and MCCH control information is terminated (generated) and how it is transferred.

2.2 MCCH control information
During RAN2#65bis it was agreed that MCCH is mapped only to MCH (confirming the earlier agreements for multi-cell transmission). This architecture implyies that the transmission of thie MCCH information needs to be synchronised in the same manner as for MTCH.

According to what is captured in TS 36.300, it seems that previous REL-8 agreement was that the MCE would generate the MBSFN control information while the eNB would produces the actual MCCH information from this (i.e. according to TS 36.300: there is no MCE - UE signalling). Although not stated, this architecture may have been based on the assumption that MCCH is mapped to DL-SCH.
However, it also seems possible to apply the same approach as for MTCH i.e. making use of the SYNC protocol already defined for this purpose. Following such an approach, the MBMS gateway would treat the MCCH control information just like packets of a service using MBSFN. Compared to the previous REL-8 approach, the following changes apply to the eMBMS architecture:

· the MCE also needs to include an ASN.1 encoder, which needs to follow the transfer syntax defined in 36.331
· the MCCH control information is routed via the MBMS gateway to the eNB

· M3 not only handle session start/ stop from CN but also handles transfer of MCCH via MBMS GW towards the eNB

It seems, w.r.t. the M3 interface, that the eMBMS architecture as described in TS 23.246 (S2-092447) is not entirely consitent with TS 36.300. The following figure illustrates what architectures may resulting for each case.
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Fig. 1: Architecture based on TS 36.300 (left) or on TS 23.246 (right)

It should be noted that, when the MTCH-like approach is used, the MBMS GW would need to handle MCCH somewhat differently than MTCH. MTCH packets are allocating to an MSAP occasion and forwarded after adding the corresponding SYNC parameters. The allocation of MCCH control information to MSAP occasions is however semi-statically configured i.e. the MCE provides the MCCH control information once every repetition period (which should be a multiple of the MSAP occasion) and the MBMS GW allocates it based on a semi-static configuration which spans a period larger than an MSAP occasion.

The MTCH-like approach automatically caters for a synchronised transmission of MCCH control information - not only regarding in which MSAP occasion MCCH is carried (which functionality could equally well be provided by the eNB). More importantly, the approach is able to ensure synchronised change of the same MCCH content e.g. upon session start/ stop. The latter functionality seems difficult to provide by the original architecture. Hence, our proposal is as follows:

Proposal 1
Modify the eMBMS architecture so that MCCH control information is terminated in the MCE and transmitted via the MBMS GW.
The change of eMBMS architecture that would result when adopting an MTCH-like approach especially affects the MCE functionality (and its allocation) and hence it seems desirable to liaise with RAN3 on this point.

2.3 Scheduling information

Note 1
The term MSAP occasion is assumed to concern an scheduling period for an MCH i.e. scheduling information is provided for each MSAP occasion
It is assumed that the eNB buffers all data for an entire scheduling period. The MBMS GW does not need to buffer the data for an entire scheduling period. It just forwards the packets and merely needs to decide in which MSAP occation they are transmitted to set the SYNC parameters correctly. This means the MBMS GW needs to know how many octets are available within an MSAP occasion for information forwarded by the MBMS GW. If the MCE allocates more packets than possible to transmit in an MSAP occasion, the eNB simply discards packets.
Our assumption is that the scheduling information (MSCH) is generated by the eNB. The eNB derives the scheduling information based on control information received from the MBMS GW (e.g. totals per service, indicated as part of the SYNC protocol). The scheduling information (MSCH) for an MCH is provided in the first sub-frame of each scheduling period and covers all services transmitted on the MCH in this scheduling period.
Note 2
The relative order of scheduling (MSCH) and MCCH control information is somewhat arbitrary. It seems somewhat preferrable to start each MSAP occasion with scheduling information (MSCH)

Proposal 2
The scheduling information (MSCH) is terminated in the eNB and covers the MCCH control information, if applicable, and the MTCH transmitted in the concerned scheduling period.

Proposal 3
The size of the MCCH control information and of the scheduling information (MSCH) is fixed (i.e. semi-statically configured by the MCE). The order of transmission is fixed as follows: scheduling information (MSCH), MCCH control information and MTCH information.

2.4 Uu transmission example

The following figure illustrates the transmission of the control information on Uu, based on the following assumptions:

MSAP occasion





640ms


MCCH repetition period coeff.
16 (expressed in number of MSAP occasions i.e. 10.24s)


Modification period coeff.


4 (expressed in number of MCCH repetition periods i.e. 40.96s)


PMCH resource alloc.



Sub-frame 1 and 6 of every radio frame are used


Periodic transmissions


No offsets are assumed to be used

Note
It is assumed there is a further counter to extend the present SFN range of 10.24s e.g. by a factor of 8.
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 Fig. 2. Fig. 2 Repetition period example
Fig. 2 illustrates that only the first MSAP occasion in a repetition period (i.e. the yellow-marked one) carryies MCCH control information
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 Fig. 2. Fig. 3 MSAP occasion example
Fig. 3 illustrates that only the first radio frame in an MSAP occasion (i.e. the light turqoise-marked one) carryies scheduliing (MSCH) information


[image: image4.emf] 

1  2  3  4  5  6  7  8  9   0   1  2  3  4  5  6  7  8  9   0  

   

 

   

 

1  2  3   0   4  5  6  7  

MSAP occasion  

Radio frame  

   

Repetition period  

 Fig. 4 Radio frame example
Fig. 4 illustrates the similar aspects as the previous figures, except at a more detailed level for the case of the first radio frame in a repetition period, which carries both scheduling information (MSCH) (i.e. the light turqoise-marked piece) and MCCH control information (the yellow-marked pieces).

3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
Modify the eMBMS architecture so that MCCH control information is terminated in the MCE and transmitted via the MBMS GW.

Proposal 2
The scheduling information (MSCH) is terminated in the eNB and covers the MCCH control information, if applicable, and the MTCH transmitted in the concerned scheduling period.

Proposal 3
The size of the MCCH control information and of the scheduling information (MSCH) is fixed (i.e. semi-statically configured by the MCE). The order of transmission is fixed as follows: scheduling information (MSCH), MCCH control information and MTCH information.
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