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Executive Summary
We propose that the following principles be the basis for a text proposal for TR 25.814:

· Define the notion of a scheduling period for MBMS

· The MBMS scheduling period is much longer than the unicast scheduling period and can typically be in the order of 1000ms or more

· MBMS data traffic is scheduled by transmitting the corresponding MBMS physical control channel (MPCCH) at the beginning of each MBMS scheduling period

· The MPCCH indicates the allocation, TB size, modulation order and other information (SFN vs. cell specific) necessary for the UE to decode the MBMS data traffic over the subsequent scheduling period

· The time/frequency overhead of the MPCCH should be kept within 1%

2
Discussion
Multicast traffic has an inherently different structure from that of unicast and as such, its scheduling mechanism needs to be considered as a separate topic. 

At any given point in time, multicast services are expected to be offered in the system depending upon the presence of different terminals subscribed to different services. The offered multicast content has a semi-static temporal pattern and varies as different terminals enter/leave the system. Therefore, the traffic pattern varies over longer timescales compared to unicast.

This observation implies that the announcement of a reconfiguration of E-MBMS services (MTCH) can be made over long periods. The associated control channel for E-MBMS (termed as MPCCH) does not have to be sent every slot, as is the case for the associated control channel for unicast traffic (termed as SDCCH), but can be sent very infrequently.
This was the basis of the candidate channel structure shown in [2], as shown in Figure 1, wherein the MPCCH is sent during the preamble period of every E-MBMS super frame. In Figure 1, a super frame spans 1000ms, the preamble period spans 40 ms, an outer frame spans 240 ms and a frame spans 10 ms.
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Figure 1

E-MBMS Channel Structure
3
Control Overhead
We define a few terms to clarify the design proposal:

MBMS TTI

It is defined as the unit of transmission (number of contiguous slots) for a given encoded packet within an outer frame.

MBMS Interlace
It refers to a single source stream within a MBMS super frame. 

The number of interlaces per super frame is less than or equal to the outer frame duration divided by the TTI. 
The equality holds when none of the slots within an outer frame are utilized for other transmissions other than MBMS traffic.
In the current numerology, there are 480 interlaces per superframe.

MBMS Logical ID
It refers to an ID that eventually refers to the application layer data.

The number of MBMS logical streams that can be supported in the system is equal to or greater than the number of interlaces, as shown in Figure 2.
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Figure 2

MBMS Architecture
For each available MBMS interlace in a superframe, the MPCCH needs to indicate the following information:
· MBMS Logical ID
· MCS

· Block Size

· Modulation

· SFN Indication
· This bit indicates whether the MBMS traffic is sent using SFN

· Indicates the reference signal structure and possibly the CP format

The MPCCH overhead is computed in Table 2.
	Parameter
	Value

	Logical ID
	10 bits

	TB Size
	4 bits

	SFN Indication
	1 bit

	Number of Interlaces
	480

	Number of Slots per Interlace

per Outer Frame
	1

	CRC
	16

	Number of bits
	7126

	Modulation
	QPSK

	Number of MPCCH Tones per Symbol during Preamble
	50

	MPCCH TTI
	40 ms

	Code Rate
	0.127

	MPCCH Overhead
	0.67 %


Table 2

MPCCH Overhead
In Table 2, we assumed that the MPCCH is sent by each cell in the system in short CP slots. 
It is seen that the MCCH overhead can be kept well within 1% in all scenarios.

If the MTCH and unicast data (SDCH) is transmitted using FDM, the MCCH needs to signal additional parameters:

· Resource (tone) mapping

· Starting point of tone within channel tree

· Number of tones can be implicitly derived from the MCS

In the preamble period, the MCCH is interleaved across four 10ms radio frames. 

The performance of MPCCH is shown in Figure 3. 

It is seen that the MPCCH, when sent at such a low spectral efficiency, can be received reliably at very low C/I.
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Figure 3

MPCCH Performance
4
Summary

In this document, we discussed the control channel structure for MBMS. It was seen that with the proposed structure, the MPCCH overhead can be kept very small (less than 1%) while providing a sufficient number of independent streams and data granularity per stream. 
We propose to capture the MPCCH structure as text in TR 25.814.

References
[1]
R1-051103, Channel Structure for E-UTRA MBMS Evaluation, Qualcomm Europe

[2]
3GPP TR 25.814 v1.0.1



















































PAGE  
1

