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1
Introduction
Some basic principles of MBMS transmissions were agreed at the RAN2 LTE Ad-hoc meeting in June [2]. Although several assumptions were made to limit the number of possible scenarios, the number of remaining ones would still benefit from further reduction to limit the overall complexity of the system. This contribution first lists the possible deployment scenarios as a result of the options and assumptions listed in [1] [2], and then tries to identify additional assumptions, which could reduce the set of scenarios to the useful ones only.
2
Scenarios
In references [1] and [2], several options were listed for MBMS operation in E-UTRAN:
-
The service can be broadcast or multicast;

-
The cell can be dedicated or mixed;

-
The downlink transport channel can be SCH or MCH;

-
The radio bearer can be point-to-point or point-to-multipoint (FFS);

-
There can be counting or no-counting (FFS);

-
Combining in the downlink may be provided via SFN;

-
The transmission can be single-cell or multi-cell.
NOTE:
Other options (e.g. MCCH configuration, O&M management) were also listed in [1]and [2] but they are not relevant for this exercise.

Because not all the 128 combinations (27) are valid ones, some restrictions were also agreed:
-
No counting in a dedicated cell;
-
In a dedicated cell, MCH only i.e. no SCH in a dedicated cell;

-
No SFN operation in single-cell transmission;
-
SFN operation requires multi-cell transmission;

-
Transmission in several cells without SFN operation is a multi-single-cell transmission;
-
SFN operation on MCH only i.e. no SFN on SCH;

-
Broadcast service on point-to-multipoint bearers only;

-
SFN operation on point-to-multipoint bearers only;

Two more assumptions follow from above:

-
No point-to-point in dedicated cells (no uplink);

-
No counting for broadcast services (no point-to-point to switch to).
The resulting scenarios are depictured on the figure in Annex. The cases described with “possible SFN” means that a long CP is used and SFN operation is possible. A total of 17 deployment scenarios for MBMS in E-UTRAN were identified:
1
Broadcast in dedicated cell through p-t-m on MCH with possible SFN but without counting;

2
Broadcast in dedicated cell through p-t-m on MCH without SFN and without counting;

3
Multicast in dedicated cell through p-t-m on MCH with possible SFN and counting in another cell;

4
Multicast in dedicated cell through p-t-m on MCH with possible SFN but without counting;

5
Multicast in dedicated cell through p-t-m on MCH without SFN but with counting in another cell;
6
Multicast in dedicated cell through p-t-m on MCH without SFN and without counting;

7
Broadcast in mixed cell through p-t-m on MCH with possible SFN but without counting;
8
Broadcast in mixed cell through p-t-m on MCH without SFN and without counting; 
9
Broadcast in mixed cell through p-t-m on SCH without SFN and without counting;
10
Multicast in mixed cell through p-t-m on MCH with possible SFN and with counting;
11
Multicast in mixed cell through p-t-m on MCH with possible SFN and without counting;
12
Multicast in mixed cell through p-t-m on MCH without SFN but with counting;
13
Multicast in mixed cell through p-t-m on MCH without SFN and without counting;
14
Multicast in mixed cell through p-t-p on MCH without SFN and implicit counting;
15
Multicast in mixed cell through p-t-m on SCH without SFN but with counting;
16
Multicast in mixed cell through p-t-m on SCH without SFN and without counting;
17
Multicast in mixed cell through p-t-p on SCH without SFN and implicit counting.
NOTE: 
implicit counting means that the counting is there by default for p-t-p bearer as E-UTRAN needs to keep track of the p-t-p bearer it establishes anyway.
The figure below shows for each scenario, to which “MBMS transmission” it corresponds according to the classification used in [2]. This shows that although the figure of the TR gives a good idea of the MBMS transmission possibilities, its level of abstraction is too high to accurately reflect the number of possible configurations.
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Figure 1: MBMS Transmissions

3
Discussion
When listing all the 17 combinations currently allowed by the text agreed at the last meeting, the following cases were identified as worth discussing to see if it is possible to narrow down the possible options:
-
Counting in another cell: unless this is shown as something extremely useful, the complexity of such an option should be avoided ( scenarios 3 and 5 can be removed;
-
Pure non-SFN operation on MCH: since the MCH should always use a long CP to allow SFN operation, it should only be used in conjunction with the possibility of having SFN, else the SCH should be used  (this does not make SFN mandatory, only the long CP on MCH) ( scenarios 2, 6, 8, 12, 13 and 14 can be removed;
-
Point-to-point operation on MCH: since the MCH is mainly intended to SFN operation, the possibility of having point-to-point bearer on MCH does not seem appropriate ( scenarios 14 can be removed;

The remaining list is then:

1
Broadcast in dedicated cell through p-t-m on MCH with possible SFN but without counting;

2
Broadcast in mixed cell through p-t-m on MCH with possible SFN but without counting;

3
Broadcast in mixed cell through p-t-m on SCH without SFN and without counting;

4
Multicast in dedicated cell through p-t-m on MCH with possible SFN but without counting;

5
Multicast in mixed cell through p-t-m on MCH with possible SFN and with counting;

6
Multicast in mixed cell through p-t-m on MCH with possible SFN and without counting;

7
Multicast in mixed cell through p-t-m on SCH without SFN but with counting;

8
Multicast in mixed cell through p-t-m on SCH without SFN and without counting;

9
Multicast in mixed cell through p-t-p on SCH without SFN and implicit counting.

In brief, for broadcast services, the choices are whether to use a dedicated or a mixed cell and in the later case, which transport channel to use. For multicast services, there are additional choices for the mixed cell case: if p-t-m or p-t-p is used and in the former, whether courting is needed or not.
Thus for broadcast and multicast services, we have three alternatives:

1
Dedicated cell through p-t-m on MCH with possible SFN but without counting;

2
Mixed cell through p-t-m on MCH with possible SFN but without counting;

3
Mixed cell through p-t-m on SCH without SFN and without counting;

And for multicast services only, three additional alternatives:

4
Mixed cell through p-t-m on MCH with possible SFN and with counting;

5
Mixed cell through p-t-m on SCH without SFN but with counting;

6
Mixed cell through p-t-p on SCH without SFN and implicit counting.
4
Conclusion

Among the 17 possible deployment scenarios that appear to be allowed by the agreements made at the last meeting [3], this contribution has analyzed which ones are useful and proposes to keep the following ones:
Broadcast and Multicast:

1
Dedicated cell through p-t-m on MCH with possible SFN but without counting;

2
Mixed cell through p-t-m on MCH with possible SFN but without counting;

3
Mixed cell through p-t-m on SCH without SFN and without counting;

Multicast only:

4
Mixed cell through p-t-m on MCH with possible SFN and with counting;

5
Mixed cell through p-t-m on SCH without SFN but with counting;

6
Mixed cell through p-t-p on SCH without SFN and implicit counting.

Further simplification (e.g. need for p-t-p) should be discussed.
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Annex: Deployment Scenarios
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Figure 1: Deployment Scenarios
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