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1. Introduction

It has been quite some time that RAN2 spent for MBMS stage 3 work, but MAC header format has not been discussed in depth yet. It is obvious that MAC header for MTCH, MCCH and MSCH will have TCTF field and MBMS id field, but it is not clear whether to have them always or only when needed.

This paper propose MAC header format for MTCH/MCCH/ MSCH, which is tuned to the multiplexing situation of the transport channel MTCH/MCCH/MSCH is mapped.
2. Discussion
2.1 MAC Header Format for MCCH 
MAC header for MCCH has TCTF field as shown in the figure 1.
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Figure 1.  MAC PDU format for MCCH

TCTF identifies the type of logical channel, so it is not needed unless there are logical channels of other types in the same transport channel. 
Actually we assume it is common case that a FACH is assigned to a MCCH dedicately, where TCTF field has no meaning. 
So the proposal is that TCTF field is on/off for MCCH depending on whether the MCCH is dedicately using a FACH or not. 
When a MCCH is mapped to R6 SCCPCH
, MCCH uses dedicate transport channel, so there is no need for TCTF field. On the other hand, when MCCH is mapped to R99 SCCPCH
, TCTF field shall always be on. Thus we can make the condition more specific like ‘when MCCH is mapped to R99 SCCPCH TCTF field is configured. Otherwise TCTF field is not needed for MCCH.’
The proposed MAC PDU format for MCCH is shown in the figure 2.
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Case a) MAC PDU format for MCCH: When MCCH is mapped to R99 SCCPCH 

Case b) MAC PDU format for MCCH: When MCCH is mapped to R6 SCCPCH 


Figure 2.  MAC PDU format for MCCH: Proposal
2.2 MAC Header Format for MSCH 
MAC header for MSCH has TCTF field as shown in the figure 3.
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Figure 3.  MAC PDU format for MSCH

TCTF identifies the type of logical channel, so it is not needed unless there are logical channels of other types in the same transport channel. 

There is no requirement to dedicate a transport channel to MSCH, but it seem a reasonable configuration to not multiplex MSCH with MTCH or MCCH. Then like MCCH, TCTF field is not need unless MSCH is mapped to R99 SCCPCH.
UE can easily be aware of the existence of TCTF field based on whether the concerned MSCH is mapped to R99 SCCPCH or R6 SCCPCH. 
Otherwise, additional RRC signaling is needed to inform the existence of TCTF field, when the MSCH is mapped to R6 SCCPCH.
The proposed MAC PDU format for MSCH is shown in the figure 4.
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Case a) MAC PDU format for MSCH: When MSCH is mapped to R99 SCCPCH

Case b) MAC PDU format for MSCH: When MSCH is mapped to R6 SCCPCH 


Figure 4.  MAC PDU format for MSCH: Proposal
2.3  MAC Header Format for MTCH
MAC header for MTCH consists with TCTF field and MBMS id field as shown in the figure 5.
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Figure 5.  MAC PDU format for MTCH
TCTF identifies the type of logical channel, so it is not needd unless there are logical channels of other types in the same transport channel.

MBMS ID identifies the MBMS service when multiple MTCHs are multiplexed in a transport channel. Thus it is not needed when the MTCH is the only MTCH of a transport channel. 

When MTCH is mapped to R6 SCCPCH, TCTF field is not needed provided that MSCH multiplexing and MCCH multiplexing are not allowed. So there is no signaling requirement for TCTF field configuration. 

The proposed MAC PDU format for MTH is shown in the figure 6.
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Case a) MAC PDU format for MTCH: When MTCH is mapped to R99 SCCPCH
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Case b) MAC PDU format for MTCH: When MTCH is mapped to R6 SCCPCH and multiplexed with other MTCHs
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Case c) MAC PDU format for MTCH: When MTCH is mapped to R6 SCCPCH and not multiplexed with other MTCHs


Figure 6.  MAC PDU format for MTCH: Proposal
2.4  Benefit of the proposal
The first benefit of the proposal is bandwidth saving. 

For MCCH, we can save upto 8 bit per PDU by not including TCTF field. 168 bit is used for DCCH mapped to FACH, and if we assume the same size for MCCH, the bandwidth saving is 4.76% (=8/168). 

Amongst MCCH messages, Access Info is expected to have very small size (e.g. less than 50 bit) so that smaller PDU size would need to be defined. In that case bandwidth saving will be much bigger e.g. 16% (=8/50).  

For MSCH, we can save upto 8 bit per PDU by not including TCTF field, and the saved bandwidth is same with MCCH case.

Table 1 lists the saved bandwidth for PDU sizes.

<Table 1>
	PDU size
	Saved Bandwidth
	PDU size
	Saved Bandwidth

	50
	16 %
	336
	2.38 %

	168
	4.76 %
	656
	1.22 %


For MTCH, we can save upto 8 bit per PDU by not including TCTF field and MBMS ID field. Since we define longer TTI for MTCH, various (probably bigger) PDU sizes will be used for MTCH.
Table 1 lists the saved bandwidth for those PDU sizes.
<Table 2>
	PDU size
	Saved Bandwidth
	PDU size
	Saved Bandwidth

	
	Case b
	Case c
	
	Case b
	Case c

	336
	1.19 %
	2.38 %
	1296
	0.31 %
	0.62 %

	656
	0.61 %
	1.22 %
	2576
	0.16 %
	0.32 %


Considering that MTCH and MCCH are transmitted to the cell edge, this saving would be more significant than it looks. 
Another benefit for MTCH is softcombining support. 
For soft combining, MAC PDUs from different cells shall be exactly same, meaning that the value of TCTF field and MBMS ID field of a PDU shall be identical across cells. Fulfilling this requirement would be relatively simple in the case where only one MTCH is mapped to a FACH. 

But in case of partial soft combining, where number of MTCHs could be mapped to a FACH, arranging MBMS IDs would not be a simple job. 

If it is allowed to configure MBMS ID field, then we don’t need to worry about this anymore.

Simply not configuring MBMS ID field for the transport channels to be soft combined, misaligned MBMS ID problem will never happen.
2.5  Byte Misalignment Issue
During e-mail discussion, a company rasied a concern that the proposal would result in byte misalignment in transport block sizes. 

It is true that the proposed MAC header format generates byte misaligned transport blocks, but whether this is real problem or not is to be discussed.

We don’t see any problem for the physical layer to process byte misaligned transport blocks. There are already many examples where byte misaligned transport blocks are used in DCH and HS-DSCH. Of course those are dedicate transport channel, but there are no difference between dedicate and common in transport channel processing point of view. 

Then the only benefit of having byte aligned transport block would be in testing. 

If the transport block from MTCH is byte aligned, then the same transport block sizes configured for e.g. DTCH over FACH could be reused for MTCH testing. We assume this benefit is limited because we will define new test cases for MBMS anyway. Longer TTI and higher bit rate shall be supported in MBMS, and this will result in new transport block sizes.  

Thus we don’t see byte misalignment as a significant problem to rule out the proposed MAC header format. 
However if some companies still think byte alignment is quite valuable, then a compromise would be allowing only MTCH format of case a) and case c). 

Please note that byte misalignment problem is not relevant to MCCH and MSCH, whose TCTF field size is 8 bit.
2.6  Signaling Support
For MCCH , we don’t need any signaling support because UE is able to know whether TCTF field will be there or not. With MCCH mapped to R99 SCCPCH TCTF shall exist because non MBMS UEs will process the MCCH as well. But in case of MCCH mapped to R6 SCCPCH TCTF does not need to exist because MCCH is basically monopolizing a FACH.
For MSCH, we don’t need any signaling support if we disallow MSCH to be multiplexed with other logical channels. Otherwise a flag indicating existence of TCTF field in ‘MSCH configuration information’ would be needed.
Provided that MSCH is not multiplexed with other logical channels, we don’t need signaling support for TCTF of MTCH.

For MBMS ID field, we need a flag indicating the existence of it in the configuration information of concerned MTCH.   
3. Conclusion

It is shown that configuring TCTF field for MCCH and MSCH gives significant gain, and configuring TCTF field and MBMS ID field for MTCH gives decent gain in case of small PDU sizes. 
It is also shown that the signaling requirement is small.
It is proposed to discuss following points.
· Whether to configure TCTF field and MBMS ID field
· Whether to disallow MSCH multiplexing to make configurations simple

· Whether to consider byte alignment as a criteria in seleting MTCH MAC PDU format
If RAN2 make a consensus on something, SAMSUNG will happily produce a CR next meeting. 









































































































� R6 SCCPCH is a SCCPCH whose configuration information is signalled over MCCH, so only MBMS UEs are receiving


� R99 SCCPCH is a SCCPCH whose configuration information is signalled over BCCH so non MBMS UEs are also receiving
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Case a) MAC PDU format for MCCH: When MCCH is mapped to R99 SCCPCH 


Case b) MAC PDU format for MCCH: When MCCH is mapped to R6 SCCPCH 
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Case a) MAC PDU format for MSCH: When MSCH is mapped to R99 SCCPCH


Case b) MAC PDU format for MSCH: When MSCH is mapped to R6 SCCPCH 
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Case c) MAC PDU format for MTCH: When MTCH is mapped to R6 SCCPCH and not multiplexed with other MTCHs
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Case b) MAC PDU format for MTCH: When MTCH is mapped to R6 SCCPCH and multiplexed with other MTCHs


Case a) MAC PDU format for MTCH: When MTCH is mapped to R99 SCCPCH
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