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1 Introduction 
In the RAN2 #67 meeting, it has stated that for the entire MBSFN-Area (i.e. parameters common for all MCH)

· a) A set of allocation patterns/ bitmaps indicating the subframes allocated to the MBSFN area by means of a pattern of limited duration that is repeated. The allocation patterns/ bitmaps are self-contained i.e. not dependant on SIB2. Further details of the bitmaps are FFS

· b) An allocation period indicating the period during which resources are divided between the MCH. Different values can be configured to support fine granularity as well as higher levels of MCH-interleaving

For each (P)MCH:

· c) One or more field per MCH indicating the subsequent subframes, out of the set defined by a) and within each period defined by b), that are allocated to a particular MCH i.e. a start and/ or end and/ or size

It is agreed that the DSI (Dynamic scheduling information) content is indicated with “start/end”. This document tries to address the DSI transmission mechanism.

2 Discussion
2.1. Allocation period for multiple MCH in one MBSFN area

During RAN2#67 it was agreed to have a configurable common allocation period to enable EUTRAN to apply different levels of interleaving. But what is the value range of common allocation period (abbr. CAP) is still FFS, in this paper, we compare two option method to design the value range of CAP.
2.1.1. Option 1: Minimum value of all MSAP occasion periods for common allocation period.

When using minum value of all MSAP occasion peirods in one MBSFN area, for example (example 1), there are maybe more than one MCH in one MBSFN area, e.g. 3 MCHs, seen as below figure 1. The eNB should transfer each MCH data packet into MBSFN subframes during its MSAP occasion duration.

· (P)MCH-1 allocated with 3 subframes, has an MSAP occasion duration of 160ms, marked light blue  

· (P)MCH-2 allocated with 8 subframes, has an MSAP occasion duration of 320ms, marked light yellow

· (P)MCH-3 allocated with 12 subframes, has an MSAP occasion duration of 640ms, marked light red
In this example, common allocation period is 160ms. MCH-2 subframes should be divided into two equal parts and each part has 4 subframes, and MCH-3 subframes should be divided into four equal parts and each part has 3 subframes.
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It seem easy by minimum value of CAP, however, we should mention that:

1) Some MCH still indeed should be divided into several parts, e.g. MCH-3 still is divided into 4 parts.

2) Some MCH shall have multiple numbers of subframes as ((MSAP occasion period) div CAP),

For example, MCH3 MSAP occasion period is 4 times of common allocation period, the allocated subframes for MCH3 must be divided into 4 equal parts.

If a MCH has longer MSAP occasion period than common allocation period, its allocated subframes must be multiple numbers of the common allocation period, otherwise, its subframes will waste or run short of more or less subframes.

For another example (example 2), there are still 3 MCHs, seen as below figure 1. The eNB should transfer each MCH data packet into MBSFN subframes during its MSAP occasion duration.

· (P)MCH-1 allocated with 3 subframes, has an MSAP occasion duration of 160ms, marked light blue  

· (P)MCH-2 allocated with 7 subframes, has an MSAP occasion duration of 320ms, marked light yellow

· (P)MCH-3 allocated with 10 subframes, has an MSAP occasion duration of 640ms, marked light red
In this case, MCH-2 cannot be equally divided into two parts, and MCH-3 cannot be equally divided into 4 parts. If we want to allocate subframes for those MCHs, MCH-2 is allocated with 8 subframes, and MCH-3 is allocated with 12 subframes. 

· (P)MCH-1 allocated with 3 subframes  

· (P)MCH-2 allocated with 8 subframes, waste 1 subframes in every 320ms MSAP occasion period.
· (P)MCH-3 allocated with 12 subframes, waste 2 subframes in every 640ms MSAP occasion period.
So minimum value of all MSAP occasion period as common allocation period will induce some subframe waste. This example‘s subframe allocation pattern is the same as fig 1a. 
2.1.2. Option 2: Maximum value of all MSAP occasion periods for common allocation period.

For example 2, compared to option 1, this option method is easy to exactly allocate subframe for all MCHs.
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Figure 1

MCH-1 Data packet is conveyed on 3 subframes during 160ms duration;

MCH-2 Data packet is conveyed on two parts of different subframes (6, 1 subframes) during 320ms duration;
MCH-3 Data packet is conveyed on three parts of different subframe (6, 1, 3 subframes) during 640ms duration.

2.1.3. Compare two optional method

Both option 1 and option 2 some MCHs indeed shall be divided into several parts. Moreover, compared to the option 1, option 2 has capacity of flexibly allocating date packet of MCH into different parts.Compared to the option1, option 2 needs more signalling overhead in MCCH content.

Reference to the baseline CR in 36.331 [6], because each PMCH MSAP occasion period is needed, so the MSAP (msap-Config) of option 2 need 1 or more sets of {start/duration/ end}, while the MSAP (msap-Config) of option 1 need 1 set of {start/duration/ end}.
	· PMCH-configuration

· MSAP

· MCS

· MSAP occasion configuration (only a periodicity)
-- Common definitions

PMCH-Config ::=





SEQUENCE {


msap-Config






SEQUENCE {},


-- FFS if a start/ duration/ end is used


modulationAndCodingScheme


INTEGER (0), 






-- Value range is FFS

msap-Occasion





SEQUENCE {


periodicity






ENUMERATED {}





-- value range is FFS

},


...

}


	Two Options of common allocation period
	Option1

(Minimum value of all MSAP occasion periods for common allocation period)
	Option2

(Maximum value of all MSAP occasion periods for common allocation period)

	During a MSAP occasion period, a MCH data packet is divide into several parts
	Yes. Same parts 
	Yes. Same parts

	Can a MCH data packet be divided into equal or different part?
	Equal part, not flexible.
	Both equal and different part, very flexible

	Over-allocated or un-allocated subframe
	Yes.

In order to be divided into equal parts, some subframes will be waste or lack.
	No

Exactly allocated subframes

	Signalling overhead in MCCH
	Small

Need 1 set of  {start/duration/ end}
	More

Need 1 or more sets of {start/duration/ end}. However, option 2 can provide good subframe allocation granularity, more signalling overhead in MCCH can be acceptable.


We cannot guarantee that all MCH subframes (e.g. odd subframes) can be equally allocated into the smallest MSAP occasion period. From this example, MCH-3 MSAP occasion period is 4 times of MCH-1 MSAP occasion period, and MCH-3 data packet with 10 subframes can not be divided into 4 equal subframe parts. So to be sure of conveying all (P) MCH data packet into those subframes in their MSAP occasion duration, allocation period should be the maximum value of all MCH, seen as [1] and [2]. 
Proposal 1: Allocation period should be the maximum value of all MCH MSAP occasion period.
2.2. Union DSI in one MBSFN area
As we know, there are 1-1 mapping relationship between MCH and DSI in one MBSFN area and each MCH and its DSI have the same MSAP occasion period. Also reference as the above example, see as figure 2, 
· (P)MCH-1 has an MSAP occasion duration of 160ms, marked light blue in the figure while its DSI is marked dark blue

· (P)MCH-2 has an MSAP occasion duration of 320ms, marked light yellow in the figure while its DSI is marked darker yellow
· (P)MCH-3 has an MSAP occasion duration of 640ms, marked light red in the figure while its DSI is marked darker red.
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Figure 2
There are 4 same DSI for MCH-1 during allocation period (i.e. the maximum MSAP occasion period); 2 same DSI for MCH-2 during allocation period and 1 DSI for MCH-3 during allocation period. 
According to the common understanding, each DSI for one MCH is transmitted at the start part of this MCH and has the same MCS with MTCH on the same MCH. Because majority DSIs have different MCS, UE receives different DSI and decodes them with high or low performance. Moreover, because DSI has the same MCS with MTCH other than MCCH, DSI decoding quality must be lower than MCCH.
DSI is very important to decode the subframe allocation for UE power saving, considering DSI usage and importance, it is better for all DSIs to have the same MCS with MCCH in one MBSFN area. 
Proposal 2: All DSIs in one MBSFN area should use a common MCS same with MCCH 
In this example, MCH-1 data packet should be scheduled in 160ms, while MCH-3 data packet should be scheduled in 640ms. As we know, eNB receives MCH-3 data packet during 640ms MSAP occasion period and will transmit it on the next 640ms MSAP occasion period. It means that before MCH-3 data packet is scheduled into subframe resource, the eNB has received it fully at the last MSAP occasion. 

It is allowed an MCH DSI transmission to be moved to the first PMCH DSI position, so we propose that all DSIs can be combined into a union DSI and transmitted together. The Union DSI is marked with pink colour, seen as the below figure 3.
Proposal 3: All DSIs in one MBSFN area should be combined into a union DSI.
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Figure 3
2.3. The Union DSI content and transmission period
From the above figure 3, there four union DSIs in one allocation period, the transmission period of union DSI (named union DSI transmission period.) should be the minimum value of all MCH MSAP. 

1st union MSAP occasion period, the content of union DSI contains MCH-1 DSI, MCH2-DSI and MCH-3 DSI.
2nd union MSAP occasion period, the content of union DSI contains MCH-1 DSI only.
3rd union MSAP occasion period, the content of union DSI contains MCH-1 DSI and MCH2-DSI.

4th union MSAP occasion period, the content of union DSI contains MCH-1 DSI only.

Proposal 4: Union DSI transmission period should be the minimum value of all MCH MSAP occasion period.
Because only the first MCH conveys MCCH, DSI and MTCHs, the union DSI should be conveyed on the first MCH.
Proposal 5: Union DSI should be transmitted at the start point of the first (P) MCH.
2.4. Benefit of union DSI content and transmission
It is not induce any complexity to combine each DSI into a union DSI and transmit it at the minimum MSAP occasion period. On the other hand, union DSI content and transmission will bring many benefits.
Union DSI has high quality MCS 

Union DSI is multiplexed with MCCH on the same (P) MCH, which can be easily used high quality MCS as that of MCCH. Meanwhile, union DSI combines all MCH DSIs which implies all MCH DSI has the same MCS, it is easy and benefit for UE to decode the DSI with the same performance.

Union DSI is advanced transmitted
During the previous RAN2 meeting, some companies seem interesting in advanced DSI, seen as [3] and [4], however it is not supported in RAN2 because advanced DSI transmission mechanism will induce more complexity in the case of multiple (P) MCH.

On the other hand, in the case of multiple MCH, some MCHs maybe occupy smaller subframes, e.g. 2-3 subframes; advanced DSI transmission is more useful for UE to decode DSI content before upcoming MTCH. 

Union DSI can easily to realize more than 3 subframe advanced transmission and not induce any complexity. Seen as the figure 3, in the union DSI, the scheduling information of MCH-2 and MCH-3 is advanced transmitted some subframes ahead of MTCHs, e.g. 3 subframes ahead of MCH-1 and 13 subframes ahead of MCH-2, which is benefit for UE to correctly decode the DSI content before the upcoming MTCH subframes.
3 Conclusion 
In the above discussion, we have concluded with the following proposal:

Proposal 1: Allocation period should be the maximum value of all MCH MSAP occasion period.

Proposal 2: All DSIs in one MBSFN area should use a common MCS same with MCCH 
Proposal 3: All DSIs in one MBSFN area should be combined into a union DSI.

Proposal 4: Union DSI transmission period should be the minimum value of all MCH MSAP occasion period.

Proposal 5: Union DSI should be transmitted at the start point of the first (P) MCH.
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