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1 Introduction and background
In 3GPP Rel 6 MBMS users within a predefined area are polled periodically to count the number of active users within the areas. This polling/counting method is inefficient and does not give useful information to the operator. 
During RAN2#58-bis meeting at Orlando, uplink messaging for eMBMS [1] was discussed. As discussed, we could embed the uplink message data together with eMBMS uplink signalling channel. For example, by modifying the existing signalling message content and handling eMBMS data at BM-SC and MCE. End user terminals will trigger uplink signalling messages when certain events occur. Part of the uplink message data will go to BM-SC for analysing content distribution and user preferences. Part of the uplink message will go to MCE for managing radio resources. 
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Figure 1. Uplink message signalling flow

Uplink messaging will give the operators invaluable insights to the use of eMBMS services and radio resources. We propose to come to a decision to enable uplink message for eMBMS in multi-cell environment.
In the previous meeting, there were also concerns on how uplink messaging could take place when dedicated carrier is used in a multi-cell scenario, since not all the cells in the network are transmitting eMBMS data. To answer this question, a number of factors would need to be taken into account depending on the operators’ eMBMS deployment scenarios. In this contribution, we attempt to address these concerns and discuss how uplink messaging could take place in the control plane.
2 Scenario 1: eMBMS transmission on dedicated carrier only
A potential scenario is that the operators only roll out wide area eMBMS services on a dedicated carrier, hence, not all the eNBs in the network need to be eMBMS enabled or attached to MCE. In this case, a question raised would be how the message could be effectively relayed to the MCE if the UE is not directly attached to an eMBMS eNB. One possibility to resolve this is to relay the uplink message using X2 interface to the eNB where the UE is receiving the eMBMS data from. 
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Figure 2. Uplink message signalling flow (with relay to eMBMS eNB)

There will be some impact on the existing interfaces. Further analysis is needed to identify the relevant costs and increase in signalling load. 
3 Scenario 2: eMBMS transmission on shared carrier with unicast 

If an operator decides to roll out eMBMS services by sharing the carrier with unicast services, the operator might, in this case, decide to connect all eNBs to MCE. Here, eMBMS constitutes an integral part of the unicast eNB functionality. In this scenario, the eNB that UE is attached should be able to submit the uplink message directly to MCE. The uplink messaging scheme in Figure 1 would work. 
4 Scenario 3: eMBMS transmissions on dedicated carrier and shared carrier
In event where an operator deploys eMBMS services, such as mobile TV, on dedicated carrier and user-specific eMBMS services on shared carrier with unicast, eNB that UE is attached should be able to submit the uplink message via shared carrier eMBMS eNBs directly to MCE. The uplink messaging scheme in Figure 1 should work.
5 Proposal
It is proposed that the following changes be adopted in TR 36.300. Changes are highlighted in red.
<< Start Changes in TR 36.300 >>

15.2.1
MBMS-dedicated cell

When a cell belongs to a frequency layer dedicated to MBMS transmission:

-
MTCH and MCCH are mapped on MCH or DL-SCH (FFS) for p-t-m transmission;

-
No uplink;
-
No counting mechanism in another (unicast) cell 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);
15.2.2
MBMS/Unicast-mixed cell

When a cell does not belong to a frequency layer dedicated to MBMS transmission:

-
MTCH and MCCH are mapped on MCH or DL-SCH for p-t-m transmission;

-
Transmission of both unicast and MBMS in the cell is done in a co-ordinated manner.

15.3
MBMS Transmission

15.3.1
General

Transmission of MBMS in E-UTRAN is either a single-cell transmission or a multi-cell transmission. In both cases, MCCH terminates at the eNB.

To avoid unnecessary MBMS transmission on MTCH in a cell where there is no MBMS user, MCCH announces only the availability of MBMS service(s) and the network can detect the presence in a cell of at least one MBMS user interested in the MBMS service (e.g. by uplink message from UE or by polling or through UE service request) before starting the transmission on MTCH. It is FFS whether or not it is needed to count to a greater granularity the number of UEs in a cell interested in an MBMS service.

15.3.2
Single-cell transmission

Single-cell transmission of MBMS is characterized by:

-
MBMS is transmitted only on the coverage of a specific cell;

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

-
MTCH and MCCH are mapped on DL-SCH for p-t-m transmission;

-
Scheduling is done by the eNB;

-
Multiple UEs can be allocated dedicated uplink feedback channels identical to those used in unicast transmission, which enables them to report HARQ Ack/Nack and CQI. Where such a feedback mechanism is configured, AMC is applied, and HARQ retransmissions are made on DL-SCH using a group (service specific) RNTI in a time frame that is co-ordinated with the original MTCH transmission. All UEs are able to receive the retransmissions and combine them with the original transmissions at the HARQ level.

-
UEs that are allocated a dedicated uplink feedback channel are in RRC_CONNECTED state.

For single-cell transmission, an eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol. The following principles still applies for the single transmission:

1. 
An E-MBMS GW sends/broadcasts MBMS packet with the SYNC protocol to each eNB transmitting the service.

2.
The SYNC protocol provides additional information so that the eNBs identify the transmission radio frame(s). The E-MBMS GW does not need accurate knowledge of radio resource allocation in terms of exact time division (e.g. exact start time of the radio frame transmission).  

3. 
The segmentation/concatenation is needed for MBMS packets and should be totally up to the RLC/MAC layer in eNB, without taking into account any indication in the SYNC protocol..

NOTE:
The usage of SYNC protocol for single cell localized services is for further study.  
15.3.3
Multi-cell transmission

Multi-cell transmission of MBMS is characterized by:

-
Synchronous transmission of MBMS within its MBSFN Area;

-
Combining of MBMS transmission from multiple cells is supported;

-
MTCH and MCCH are mapped on MCH for p-t-m transmission;

-
The MBSFN Transmitting, Advertising, and Reserved cells are either semi-statically configured e.g. by O&M (MBMS-dedicated cell or MBMS/Unicast-mixed cell), or are dynamically adjusted (MBMS/Unicast-mixed cell) e.g. based on counting mechanisms (FFS) and uplink messages from UE.
-
The MBSFN Synchronization Area is semi-statically configured e.g. by O&M. The MBSFN Area can be semi-statically configured by O&M or (FFS) dynamically configured by MCE.

-
Scheduling is done by the MBMS Coordination Entity (MCE).

-
AMC based on non-AS level feedback is FFS.

<< End Changes  >>
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