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1. Introduction

This document summarises the email discussion on the MCCH structure for LTE after RAN2#59.

2. Discussion

The discussion was wide-ranging and covered a variety of areas with varying degrees of convergence.  This section attempts to categorise the discussions into a few distinct areas, listing the main points that were made in each.

2.1.
Principles and scenarios

It was suggested to general agreement that the discussion should work from identified scenarios and avoid optimising for unrealistic cases.  However, there was some dispute as to what the most reasonable scenarios were, especially with respect to management of MBSFN areas.  The following points seemed to be acceptable to all companies expressing an opinion.

· Cell reselection is less important as compared to Rel-6/7, due to the presence of MBSFN scenarios;
· Where possible, control data as well as user-plane traffic should be an MBSFN transmission;

· Overlapping MBSFN areas could mean that some control information would not be MBSFN combinable (depending on how the overlap is managed);

· Certain scenarios such as a dedicated carrier could allow MBSFN transmission of more control data than the general case.

Several companies felt that the following principle was quite important:

· To the extent possible, receiving an MBSFN service should not require reading cell-specific control data.

However, this point was not universally agreed, with one company feeling that the MCCH(s) could be transmitted with a very conservative MCS due to the relatively small amount of data involved, making coverage comparable to MBSFN transmissions.

It is not clear whether the UE needs to have an awareness of MBSFN transmission areas.  The conclusion on this point may depend on other decisions yet to be taken.
2.2. Relation of S-MCCHs to MBSFN areas
There was a fairly fundamental division in the discussion regarding the number of S-MCCHs in a cell with services in multiple MBSFN areas.  Three possibilities were discussed:

1. One S-MCCH per MBSFN area;

2. One S-MCCH for the entire cell, combining the information for services in all the MBSFN areas;

3. Multiple S-MCCHs, but potentially a number smaller than the number of MBSFN areas.

It was generally agreed that alternative 3 would be technically possible, but no company indicated a feeling that it was desirable in any particular scenario.  All companies that expressed an opinion favoured either alternative 1 or 2, with some companies suggesting that both options could be available to the network depending on the detailed arrangement of MBSFN areas.

Alternative 1 is seen by the supporting companies as having the following advantages:

· Radio efficiency due to not forcing cells to transmit information that is not relevant in the cell

· Direct mapping between advertised and available services in each cell (some companies expressed strong discomfort with cells advertising services that would not be transmitted)

· Availability of more conservative choice of MCS for the MCCH

Alternative 2 is seen by the supporting companies as having the following advantages:

· Simplicity

· Fuller utilisation of subframes containing MCCH (for a given MCS)

· Larger MBSFN transmission area for the S-MCCH

This portion of the discussion did not achieve convergence.

2.3.
Classification of control information

The control information for E-MBMS is assumed to be broadly similar to that for MBMS in WCDMA.

The following specific classes of control data were identified in the discussion to general agreement:

· Scheduling for MTCHs

· Counting information

· P-MCCH contents:

· Available services

· Scheduling of S-MCCH

· Modification flags for S-MCCH

In addition, it was suggested that the scheduling information for MTCHs could be carried on the P-MCCH, or that a mapping giving the IDs used for scheduling each service could be carried there.

Most of this portion of the discussion centred on scheduling data and counting parameters.

It proved difficult to agree on a model for the scheduling information.  It was noted that scheduling (the equivalent of the MSCH in UMTS) is handled differently from the MCCH, in that the MCCH would often be monitored by a UE that was not receiving an MTCH (e.g., waiting for a session start indication), while the scheduling data would only be needed when a UE was actually receiving the MTCH.  This distinction suggests that the scheduling information could  be transmitted on a channel other than the S-MCCH, or as a separate message that can be monitored independently of the control data.

There was general agreement that the scheduling for MBSFN-combinable services should itself be MBSFN-combinable in most cases.  However, some companies felt that the scheduling information for S-MCCHs would need to be single-cell even in MBSFN cases.
Discussion on the control information for counting focussed primarily on whether the control data could be partially or entirely MBSFN combined.  There was disagreement on this point, with the following points raised:

· Counting may happen before there is an MBSFN area (but the maximum transmission area could be used in this case);

· Recounting might happen only in certain cells, e.g., at the edge of the transmission area;

· Even if the flag indicating counting is turned off and on for the entire MBSFN area, the probability might need to be managed independently for different cells.

At least one company felt that all counting information could be transmitted in MBSFN-combinable form, even for recounting of an ongoing transmission.

To some extent the management of counting may need to be left as a deployment question.  If there is operator interest in being able to count independently in cells within an MBSFN transmission, then non-MBSFN control data for counting must be supported, even if there are also scenarios in which it can be combinable.  Further input on this point from a deployment perspective would be useful.
2.4.
Channels and multiplexing
2.4.1.
MSCH (or not)

As noted above, the differences between the scheduling information and other control data suggest that there could be an entity comparable to the MSCH in UMTS.  This could be a separate MSCH logical channel, but several companies expressed the general sentiment that “it doesn’t matter what we call it”; it is clear that the scheduling information needs to be transmitted somewhere, in such a manner that the scheduling data and the “MCCH-like” control data can be received independently.
2.4.2.
P-MCCH vs. BCCH

It was suggested that the P-MCCH could be either optimised out of existence in some scenarios, or incorporated into the BCCH.  Since there is general agreement that the P-MCCH will be a single-cell transmission in any case, its transmission characteristics are similar to those of the D-BCH, and companies seemed to be generally indifferent as to whether it is considered as a separate channel or an SU/SIB on the BCCH.
2.4.3. Multiplexing issues

Some companies had an interest in considering frequency multiplexing of control channels, e.g., two or more S-MCCHs sharing a single subframe.  This would not by itself violate the dictum of RAN1 that a single subframe must be devoted entirely to either MBSFN or non-MBSFN transmissions, but the discussion was not able to decide whether it would be possible to frequency-multiplex data from different MBSFN areas, due to such issues as potential interaction with reference symbols.  If RAN2 determine that this form of multiplexing should be pursued, RAN1 will need to be consulted to resolve this question.  As of the close of email discussion, there was no agreement on whether frequency multiplexing was necessary.

In the time dimension, the UE is assumed to be able to receive only certain TTIs of an MCH, i.e., to monitor only certain logical channels.  The opinion of most companies is that this is already the case under current assumptions.
3. Conclusion

The email discussion reached agreement on the following points:
· Where possible, control data as well as user-plane traffic should be an MBSFN transmission;

· Certain scenarios such as a dedicated carrier could allow MBSFN transmission of more control data than the general case;

· To the extent possible, receiving an MBSFN service should not require reading cell-specific control data;

· The P-MCCH contains at least the following fields:

· Available services

· Scheduling of S-MCCH

· Modification flags for S-MCCH

The major identified areas for further discussion are as follows:
· One or several S-MCCHs in a cell involved in different MBSFN areas, i.e., Alternatives 1 and 2 (from Section 2.2) for S-MCCH arrangement

· Deployment information sought

· Location of scheduling information

· Separate channel or within an MCCH

· Receivable separately in any case

· MBSFN characteristics of counting information

· P-MCCH vs. BCCH

· Possible need for frequency multiplexing of control data

