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1. Introduction

MBMS service is supposed to support both streaming class and background class service. Different service class has different traffic characteristics, and demands different transport formats. Likewise different service class may require different multiplexing characteristics.
3 MAC header formats for MTCH and 2 for MCCH are proposed in this contribution. Each of them is targeting a specific situation so radio resource could always be used effectively. The basic idea is that we do not use a header field when it is not needed. 
For example TCTF field does not need to be there when only one logical channel type is used in a transport channel. 

We present scenarios in the next section to show that different MAC header formats are desirable depending on the situation. 
2. MBMS service provisioning scenarios 
3 scenarios are provided below to show different logical channel multiplexing situation. We tried to use realistic numbers in the scenarios and many of them are directly copied from SCCPCH section of 34.108.  

We assume a certain cell has a SCCPCH for the conventional usage, and later SCCPCHs are established to serve newly created MBMS services.
The cell has in the beginning SCCPCH 1 to provide PCH and FACHs for PCCH, BCCH, CCCH, DCCHs, and DTCHs with the following configuration.

[SCCPCH 1 configuration] 

	SF = 64, uncoded bits per second = 60000 (approximately 30 kbps supported in RLC layer)

	TrCH 
	LCH 
	TB size

(in bits)
	TBS size

(in bits)
	TTI

(in msec)
	Channel Coding
	CRC

(in bits)

	PCH
	PCCH
	240 
	0, 240
	10
	CC, 1/2
	16

	FACH 1
	SRBs
	168
	0, 168, 336
	10
	CC, 1/2
	16

	FACH 2
	DTCHs
	360
	0, 360
	10
	TC
	16


Scenario 1: When a MBMS service is provided through the existing SCCPCH

· A MBMS service (hereafter referring as MTCH 1) of background traffic class with 8 kbps bandwidth is requested in the cell.

· At the moment the number of CELL_FACH UEs is small so that SCCPCH 1 has enough space for a new traffic.

· MTCH 1 has a similar traffic characteristics with DTCHs configured in FACH 2.

· So CRNC decides to provide MTCH 1 through the FACH 2 of SCCPCH 1.
As a result, UEs interested in MTCH 1 tune to SCCPCH 1, where MTCH 1 is being transmitted in FACH 2 along with DTCHs destined to other UEs.  

Scenario 2: When a new SCCPCH is established to support MTCHs

· At a later time, 2 background services of 8 kbps (MTCH 2 & MTCH 3) are requested.

· Existing SCCPCH 1 does not have any room for the services. 

· MTCH 2 and MTCH 3 requires slightly stricter residual bit error ratio than MTCH 1, so 24 bit CRC rather than 16 bit CRC is needed. 

· Considering above conditions, CRNC decides to establish new SCCPCH to accommodate MTCH 2 & MTCH 3 using the following configuration. 
[SCCPCH 2 configuration] 

	SF = 128, uncoded bits per second = 30000 (approximately 15 kbps supported in RLC layer) 

	TrCH 
	LCH 
	TB size

(in bits)
	TBS size

(in bits)
	TTI

(in msec)
	Channel Coding
	CRC

(in bits)

	FACH 1
	MTCH 2

MTCH 3
	360
	0, 360, 720
	40
	TC
	24


As a result, UEs interested in MTCH 2 or MTCH 3 tune to SCCPCH 1, where MTCH 2 and 3 are transmitting in FACH 1. UEs can discriminate MTCH 2 and MTCH 3 with MBMS ID field in MAC header.

Scenario 3: When a new SCCPCH is established to support single MTCH

· At later time, a streaming service of 64kbps (MTCH 4) is requested.

· Existing SCCPCHs are not suitable to MTCH 4. 

· RNC decides to establish one more SCCPCH to accommodate MTCH 4. 

[SCCPCH 3 configuration] 

	SF = 32, uncoded bits per second = 120000 (approximately 60 kbps supported in RLC layer) 

	TrCH 
	LCH 
	TB size

(in bits)
	TBS size

(in bits)
	TTI

(in msec)
	Channel Coding
	CRC

(in bits)

	FACH 1
	MTCH 4
	320
	0, 320, 640, 960, 1280, 2560, 5120
	40
	TC
	16


The cell has finally 3 SCCPCHs and 4 MTCHs as depicted in the figure 1. 
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Fig 1. MBMS service provisioning in a cell

MTCH 1 is multiplexed with DTCHs in FACH 2/SCCPCH 1, where 2 types of logical channels exist and MAC headers need to have TCTF field to identify logical channel type. Moreover it is possible to have more than 2 MTCHs in the FACH, we also need MBMS ID field in the MAC header.

MTCH 2 and MTCH 3 are carried in FACH 1/SCCPCH 2, where the MTCH is the only logical channel type. So TCTF field is not needed here, but MBMS ID field is still needed. 

MTCH 4 is the only logical channel over FACH 1/SCCPCH 3, and the code channel SCCPCH 3 is directly mapped to MTCH 4. In this case none of TCTF and MBMS ID field needs to exist.
The same argument is true to MCCH case. If MCCH is the only logical channel type over a FACH, then TCTF field is not needed. Please note that MBMS ID field is out of consideration for MCCH because MCCH is established per cell, not per service. 
 3. Conclusion
With the above discussion, following text proposal is proposed to be included in the TS 25.346. 

======================= Text proposal for 25.346 ============================

5.3.X MAC header for MTCH and MCCH

5.3.x.1 MAC header format for MTCH

The MAC header for MTCH is given in figure XYZ1

a) MTCH mapped to a FACH where other types of logical channels are multiplexed together.

· TCTF field and MBMS id field are included in the MAC header. 

b) MTCH mapped to a FACH where MTCHs are the only logical channels 

· MBMS id field is included in the MAC header 

c) MTCH mapped to a FACH where no multiplexing of other logical channels is applied

· no MAC header is required 
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Figure XYZ1: MAC PDU format for MTCH

5.3.x.2 MAC header format for MCCH

The MAC header for MCCH is given in figure XYZ2

a) MCCH mapped to a FACH where other types of logical channels are multiplexed together.

· TCTF field are included in the MAC header. 

b) MCCH mapped to a FACH where MCCH is the only logical channel. 

· no MAC header is required 
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Figure XYZ2: MAC PDU format for MCCH
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