Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2#56bis
Tdoc R2-070572
St. Louis, Missouri, 12th-16th February 2007
Agenda Item:
11.7.1
Source: 
Ericsson 

Title:  
LTE MBMS functionality
Document for:
Discussion, Decision
1 Introduction

RAN2 made an attempt to classify LTE-MBMS scenarios. During RAN2#56 operators provided an input document [1] focusing on deployment scenarios. Not all of the scenarios may be needed and that would depend on the input provided by companies on the efficiency of radio bearers and complexity of the scenarios [2]. The complexity also depends on number of parameters/functionality that is needed for each scenario.

· Dedicated vs. mixed carrier

· Multi-cell vs. single-cell transmission

· PTM vs. PTP radio bearer

· No counting vs. Counting

· Audience measurement (non real-time)

· On / Off control of MBMS service delivery

· PTP / PTM radio bearer switching

On the other hand it is obvious that good deployment scenarios are needed to enable performance for range of services taking into account available radio, transport and core network resources.
In this document we will address the need for some of the parameters above and need for the operator to have a possibility to dynamically create an SFN.

When doing this, one should have in mind that it is important to create set of functionality that will be future proof in order to have options available for the operator from the beginning of the standard as well as not to be “stuck” with legacy UE’s which may not support a number of different functionalities.
2 Discussion

Assuming there is no need to discus the requirement for dedicated and mixed carrier (that it is given fact), and that audience measurement (non real-time) are required by operators, we will start the discussion with:

2.1 Single vs. Multi cell transmission and PTM vs. PTP radio Bearer

In case of MBMS services to be provided over a large area (over a large number of cells) MBMS is most efficiently provided by multi-cell transmission (“SFN”), except for a very low user density. However, by reducing the areas over which a broadcast service is to be provided, single-cell p-t-p and/or ptm) transmission gets relatively more efficient. Furthermore, especially at high user densities over the (limited) area over which the MBMS service is to be provided, single cell p-t-m including support for link adaptation and retransmissions provide substantial benefits over ptp.. For more information on simulation model and results see [3].

Therefore, we believe that more scenarios than just having dedicated/mixed carrier utilizing only multicell transmission with ptm radio bearer and no counting should be supported. Also, switching between single cell and multi cell transmission should be possible especially in the case of localized services.

The following table is an extract from [1] with listed possible scenarios. Marked bold are the agreed scenarios included in Stage 2 TS [4].

	Scenario
	Carrier
	Transmission
	Radio bearer
	Counting
	Other mechanisms, comments

	1
	Dedicated
	Multi-cell
	PTM
	Not supported
	Multi-cell may contain 1 to n cells

Audience measurement mechanism required

	2
	Dedicated
	Single-cell
	PTM
	Not supported
	-

	3
	Mixed
	Multi-cell
	PTM
	Not supported (no on / off control)
	Audience measurement mechanism required

	4
	Mixed
	Single-cell
	PTM
	Not supported (no on / off control)
	

	5
	Mixed
	Multi-cell
	PTM
	Supported for on / off control
	On / off control mechanism required

Further discussion is required on techniques of how to manage the edge of the combining area.

	6
	Mixed
	Single-cell
	PTM
	Supported for on / off control

No PTP / PTM radio bearer switching
	On / off control mechanism required
Further discussion is required on techniques to mitigate the interference at the cell edge.

	7
	Mixed
	Single-cell
	PTP
	Supported for on / off control

No PTP / PTM radio bearer switching
	This solution is to provide transmission and core network savings, rather than radio savings.

	8
	Mixed
	Single-cell
	PTP / PTM
	Supported for on / off control and PTP / PTM radio bearer switching
	Switching between scenarios 6 and 7

	9
	Mixed
	Single-cell / multi-cell
	PTP / PTM
	Supported for on / off control and PTP / PTM radio bearer switching and single cell / multi-cell switching
	Switching between scenarios 5 and 7


2.2 PTP/PTM radio bearer switching

Decision on what type of switching is needed will depend on the type of schemes that are to be decided:

· p-t-p point-to-point

· p-t-m point-to-multipoint

· p-t-m point-to-multipoint with rate adaptation and retransmission 

Based on the discussion in previous section and [5], we believe that RAN2 should include p-t-m point-to-multipoint with rate adaptation and retransmission as one of the schemes used for MBMS.This implies switching between radio bearers at least during single cell to multi cell switching. That would implicitly also mean that 

· it should be possible to map MTCH to DL-SCH

· DL-SCH should allow for group scheduling

The exact switching points will require further studies (and may not only depend on number of users but some additional radio related aspects).

2.3 Counting vs. No counting

In order to determine/implement switching point between radio bearers and transmission modes counting is needed to monitor number of users interested/listening to specific service throughout the network. Decision on specific counting mechanism will depend on the additional complexity required (also whether it should be done only at session start or it can be initiated at any time of service duration in order to be able to modify transmission scheme,using the same mechanism as at session start)

· At session start, polling can be used by eNB (assuming that more fine grain solution than just reporting if any users are interested in the service can be achieved). The exact details on how polling is done are left for further discussions. One of the possibilities is to use energy level detection by responding UE’s (and possibly combine it with probabilistic reporting). The result of polling is to be used as an input to decision on transmission mode to be used and whether SFN is to be created.
· Depending on desired accuracy (if we assume that energy level detection method is not accurate enough) and how the operator defines the switching points, more advanced counting mechanism can be considered (unless polling is defined in a way that makes it accurate). In this case (more advanced counting), we assume that network knows the identity of the UE’s receiving the service. Counting can then be also used by the operator for planning purposes and monitoring.
Above assumes that in case of new service, eNB should have a possibility to announce it independent if cell is part of SFN or sending any single cell transmissions.
For an ongoing service that is transmitted either single cell or SFN, it should be possible for UE to read MCCH information and automatically join. 

2.4 On/Off control for MBMS service delivery

As already mentioned by the operators in the summary, having a possibility to do on/off switching is very beneficial in mixed cell scenarios where the resources freed from MBMS can be used by unicast services.

2.5 Dynamic SFN 
Since large part of MBMS of services will be transmitted via SFN, how to configure SFN area plays a very important role [5], [6].
Currently following proposals are being discussed: 
· O&M Configured SFN and 

· Dynamic SFN area configuration (standardized).
We believe that that having some grade of static, O&M configuration of SFN limits the flexibility for MBMS services (especially for subscription based services). In case of O&M configured, fixed SFN a lot of resources (both radio and transport) may be wasted since content is always transmitted within the full SFN coverage area (most likely MBMS service area), independent of how the users are distributed throughout the network (see Figure 1.). This also means that SFN areas from a coverage planning point of view need to be over dimensioned in order to compensate for lack of knowledge of where interested users are located. O&M configured SFN may suffice for services that are localized to specific small area.
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Figure 1 O&M Configured SFN: inefficient use of resources
Therefore, Ericsson supports an option for dynamic configuration of SFN’s that is based on user demand and it is adapting to changes of user distribution (see Figure 2.). Dynamic SFN, leads to more efficient usage of resources (it is an assumption that SFN can employ subset of cells belonging to MBMS service area and that there can be several SFN’s areas within MBMS service area), allows for creation of SFN for duration of specific service and local resource optimizations in a cell (switching from SFN to single cell transmission).


Figure 2 Dynamic SFN: Example of adopting SFN area according to user distribution (within MBMS service area)
In order to dynamically create an SFN area, input is needed for decision process/function (decisions are to be made by MCE “logical functional entity” [7]). It should also be possible to modify SFN throughout the service duration given the input (users joining or leaving the services or the SFN area). If all the functionality discussed in previous sections is available, dynamic creation /modification of SFN should not b a problem for the network.

3 Conclusion

Based on discussion in section 2 of the document we propose the following in order to enable efficient provisioning of MBMS services:

RAN2 to consider:

· single cell transmission scenarios

· single cell ptm scheme with rate adaptation and retransmission
· radio bearer switching
· mapping of MTCH to DL_SCH
· counting mechanism for MBMS
· service announcement
· possibility for UEs automatically join the service
· on/off control
· possibility to dynamically create SFN
4 Text proposal for RAN2 technical specification 36.300

This section provides text proposal for RAN2 TS 36.300 [4]:

5.3 Transport Channels

…

6.1.3
Mapping between logical channels and transport channels

The figure below depicts the mapping between logical and transport channels (in grey the items for FFS):
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Figure 6.1.3: Mapping between logical channels and transport channels

ANNEX D

…

D.2
MBMS transmission

A point-to-multipoint radio bearer is used to carry MBMS traffic. A point-to-point radio bearer can also used to carry MBMS traffic.as well as ptm scheme with rate adaptation and retransmission. Whether single-cell ptm with rate adaptation and retransmission would enable potential removal of p-t-p transmissions for MBMS is FFS.

A frequency layer can be dedicated to MBMS transmissions:

-
When a cell belongs to a frequency layer dedicated to MBMS transmissions (MBMS-dedicated cell):

-
The MBMS transmission (MTCH and MCCH) occurs on MCH or DL-SCH (FFS);

-
No uplink or counting mechanism supported;

-
No support for unicast data transfer in the cell;

-
The occurrence of paging messages on the frequency layer dedicated to MBMS transmission is FFS:

-
If paging messages were allowed, the UE could answer in a non-E-UTRA cell e.g. UTRA cell (FFS);

-
The possible multi-cell p-t-m transmission with SFN operation on the MCH of the SFN area is semi-statically configured e.g. by O&M.

-
Single-cell p-t-m transmission is possible.

-
When a cell does not belong to a frequency layer dedicated to MBMS transmissions (MBMS/Unicast-mixed cell):

-
Transmission of both unicast and MBMS transmissions in the cell is done in a co-ordinated manner on DL-SCH and or MCH+DL-SCH;

-
The possible SFN operation on the MCH of the SFN area is semi-statically configured e.g. by O&M; or the SFN area is dynamic and may be based on counting mechanisms.

-
Counting is possible;

-
P-t-p or p-t-m transmission on DL-SCH.

There are two types of MBMS transmissions in E-UTRA/E-UTRAN:

a)
Single-cell transmission (no SFN operation):

-
The MBMS service, e.g. message distribution, is transmitted only on the coverage of a specific cell;

-
The MBMS service (MTCH and MCCH) may be transmitted on DL-SCH or MCH (FFS);

-
Combining of MBMS transmission from multiple cells is not supported;

-
Counting for switching between p-t-p and p-t-m radio bearer is supported;

-
The p-t-m/p-t-p switching points are either dynamically decided based on counting mechanism
D.3
Deployment Scenarios

In terms of deployment scenarios of MBMS in E-UTRAN, the following alternatives can be listed:

-
Carrier type: dedicated vs. mixed carrier;

-
SFN transmission: multi-cell vs. single-cell transmission;

-
Radio bearer type: p-t-m vs. p-t-p;

-
Counting: yes or no;

-
Audience measurement: yes or no;

-
ON/OFF control of MBMS service delivery: yes or no;

-
PTP / PTM radio bearer switching: yes or no;

Table D.3 below lists the combinations of the above alternatives that are supported in E-UTRAN:

Table D.3: MBMS Deployment Scenarios

	#
	Carrier
	Transmission
	RB
	Counting
	Comments

	1
	dedicated
	multi-cell
	p-t-m
	no
	From 1 to n cells
Audience measurement (FFS)

	2
	mixed
	multi-cell
	p-t-m
	no
	Audience measurement (FFS)

	…
	…
	…
	…
	…
	…
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