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1. Introduction
This document proposes some basic principles for the scheduling of E-MBMS.
2. Discussion

The scheduling of E-MBMS services is at present rather an open area; TS 36.300 allows for the possibility that scheduling is carried out via L1, L2, or L3 signalling, possibly as part of the MCCH, possibly by some other means (perhaps a PHY-only channel, which would be generally outside RAN2 scope).  In any case, the question of how the scheduling information itself is scheduled remains entirely open.

Note that the main point of delivering scheduling information to the UE is to allow DRX; a separate block of scheduling information is not needed to identify data as belonging to a particular MBMS service (this could be done, as in Rel-6/7, with header data instead).

2.1. Separate scheduling channel vs. MCCH

If the MCCH is viewed as similar to the MCCH in Rel-6/7, there is no obvious connection between its contents and the scheduling of services (and note that the two are separated in Rel-6/7).  For the most part, once a UE has discovered a service, it should rarely need to reread the MCCH for that service; on the other hand, it needs scheduling information constantly throughout the lifetime of the service.
In the absence of a reason for the two to be coupled, we propose that scheduling information should be carried on a channel other than the MCCH.  If no logical channel similar to the MSCH is to be added to the design, it would seem to follow that the scheduling is carried below layer 3.

2.2. Scheduling of scheduling

The scheduling information for a service needs to be sent on a known schedule.  This “meta-schedule” could be discovered from the MCCH or simply hardcoded; the latter option seems simpler for specification and implementation, especially since the information should be very simple—e.g., a period and an offset.

The scheduling information has some associated periodicity, and also an associated “scheduling interval”; these need not be the same.  For instance, if the scheduling interval is long, it could be useful to repeat the scheduling information during it, making the periodicity shorter than the scheduling interval.  Figure 1 shows such a situation.  (Note that the coloured blocks in the figure correspond not to different services, but to successive scheduling intervals of the same service; the scheduling data in green describes the location of the green user data, and the scheduling data in blue refers to the blue user data.  The UEs shown are both receiving the service, with one arriving in the cell in the middle of the second scheduling interval.)
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Figure 1: Scheduling interval and periodicity
Note that in the figure, the final block of scheduling appears to be useless—it refers to a block of data that was sent in the past.  In fact this information is still beneficial, since a late-arriving UE, like the second UE shown in the figure, can read it and learn that it can DRX for the rest of the scheduling interval.
The longer the scheduling interval is, the greater the potential benefit of a scheduling periodicity shorter than the interval.  However, a short scheduling periodicity also has costs in bandwidth because the scheduling information is repeated.  Until a channel structure is determined and further detailed decisions have been taken, it would be premature to decide whether an arrangement with periodicity shorter than the scheduling interval is useful; therefore it should not be excluded, and we propose to maintain terminology for both values.

2.3. Choice of scheduling interval
The sort of scheduling scheme shown in Figure 1 could be used with essentially any scheduling interval.  With a very short interval, it becomes similar to HSDPA or DL-SCH scheduling.  However, a short interval is not desirable from the perspective of allowing long DRX periods, since it would require the UE to read the scheduling information with very high frequency, even if there were long periods when it was not receiving actual data.
It would be premature to settle on specific numerology for the scheduling interval, and in any case the subject may not be within RAN2 scope (depending on the channel structure).  However, since the ability to DRX for long periods is important for a variety of reasons relevant to RAN2 as well as for general UE performance (e.g., it makes monitoring of paging occasions less likely to interfere seriously with E-MBMS reception), we suggest adopting a general principle of “long” intervals—i.e., significantly longer than a TTI.  The main restriction on the length of the scheduling interval is the need for reasonably fast channel switching; in the worst case, switching channels could take just less than two scheduling intervals to complete.
3. Conclusion
We propose that the following points should be captured in stage 2:
· Scheduling information is separate from the MCCH;

· L3 signalling is not used for scheduling information;

· Scheduling information is delivered with a certain scheduling interval and scheduling periodicity, which may or may not be different depending on decisions yet to be taken;

· The scheduling interval should be as long as possible, subject to restrictions due to the channel-switching time; in any case it is significantly longer than 1 TTI (e.g., 500-1000 ms).

A text proposal describing these points is attached.

6.1.2.1
Control Channels

Control channels are used for transfer of control plane information only. The control channels offered by MAC are:

-
Broadcast Control Channel (BCCH)


A downlink channel for broadcasting system control information.

-
Paging Control Channel (PCCH)


A downlink channel that transfers paging information. This channel is used when the network does not know the location cell of the UE.

-
Common Control Channel (CCCH)


FFS: this channel is used by the UEs having no RRC connection with the network (need is FFS depending on whether the access mechanism is contained in L1. If RACH is visible as a transport channel, CCCH would be used by the UEs when accessing a new cell or after cell reselection).

-
Multicast Control Channel (MCCH)


A point-to-multipoint downlink channel used for transmitting MBMS control information from the network to the UE, for one or several MTCHs. This channel is only used by UEs that receive MBMS.

NOTE: 
MBMS scheduling is not transmitted on MCCH but in L1/L2 signalling on another channel.  The details of the scheduling transmission are FFS.
-
Dedicated Control Channel (DCCH)


A point-to-point bi-directional channel that transmits dedicated control information between a UE and the network. Used by UEs having an RRC connection.

[...]
D.2
MBMS transmission
A point-to-multipoint radio bearer is used to carry MBMS traffic. It is FFS whether a point-to-point radio bearer is also used to carry MBMS traffic or not. Improvements for single-cell MBMS transmission (e.g. HARQ) and MCS that would enable potential removal of p-t-p transmissions for MBMS are 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 (FFS);

-
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 (FFS).

-
Counting is possible (FFS);

-
P-t-p transmission on DL-SCH is FFS.

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 may be supported (FFS);

-
The p-t-m/p-t-p switching points are either dynamically decided based on counting mechanism or semi-statically configured by O&M (FFS).

b)
Multi-cell transmission (SFN operation):

-
The MBMS service (MTCH and MCCH) is transmitted on MCH;

-
Combining is supported with SFN;

-
Synchronous transmission.

The BCCH indicates where the MCCH(s) are:

-
One (or none) MCCH per cell for cell specific transmission;

-
MCCH(s) sent in SFN area for non-cell specific transmission.

Having a feedback mechanism for MTCH transmission is FFS: statistical feedback, TTI based NACK or something else. Also is FFS if the re-transmission is a single cell transmission in all cases.

Scheduling information for MBMS services is transmitted periodically, with each transmission containing the scheduling information for one or more services during a “scheduling interval”.  The scheduling information may be repeated within a scheduling interval.  The length of the scheduling interval is FFS, but should be as long as possible, subject to the restrictions on channel switching time, to allow for DRX periods; in any case it should be significantly larger than a TTI.





















