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1
Introduction

This Tdoc proposes that the control channels available in LTE should be extended to include an MBMS scheduling channel, MSCH. It is intended that MSCH would indicate to UEs the short-term resource usage of the services that they are receiving thereby enabling them to perform DRx efficiently. The time-frame in which MSCH operates is assumed to be a scheduling period whose length is expected to be smaller, possibly much smaller than the update period (modification period) of MCCH. 

2
Discussion

MBMS services could have significantly variable data rates, as has been described in [1]. For example, Figure 1 shows an example of H.264 encoded video averaged over intervals of one second. 
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Figure 1: Example of H.264 encoded  video data rate averaged over 1-second intervals

Where the service is transmitted as a single service in dedicated radio resources there will frequently be periods where not all of the assigned resources are used. In these circumstances, it could be useful if a UE that receives the service is informed when no transmission is present so that it can perform DRx. 

An alternative approach discussed in [1] would be to multiplex several services into a common radio resource. Where a service is transmitted as MBSFN it seems to be impractical to change the radio resources assigned by MCE to match the rate at which the instantaneous capacity is required by a service and, consequently, exploiting multiplexing gain via sharing a common radio resource appears to be a practical solution. 

Where such a multiplexing scheme is employed, it appears to be useful if the content is transmitted in service blocks i.e. all data for service 1, then all data for service 2 etc. within a period of time, here called a scheduling period. By this means a UE can perform DRx when a service that it does not require are being transmitted which would not be possible if individual packets of each service are interleaved. The principle is illustrated in Figure 2.

If a UE is to be able to perform DRx then it must be informed of the TTI in which the services that it requires are located.
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Figure 2: Example of service concatenation within a scheduling interval
The multiplexing proposal is based upon the eNB receiving the service content subdivided into scheduling intervals and receiving all of the data relating to each service for the scheduling period in advance of the scheduling period start time. Reference [1] describes an UP-GW – eNB signalling protocol that enables UEs to detect loss of packets and compensate for their loss so that the transmissions of each eNB in an MBSFN are identical, subject to eNBs blanking transmissions in those TTIs that would have contained the data that was lost.

The use of scheduling intervals to group MBMS data sets enables eNBs to maintain synchronisation where the service has variable data rate or is bursty. It is applicable to both the cases of multiplexing and no multiplexing being applied within a set of radio resources. It is anticipated that scheduling intervals would be one second or less in order to enable compliance with minimum channel switching requirements.

It is possible to identify two ways in which the scheduling information can be transmitted within the same radio resources that are assigned to a single service or a multiplexed set of service:

1. A scheduling block containing the start and end time of each service in the multiplex is transmitted at the start of the scheduling block to which it relates. The start and end time can be given at subframe or even resource block level.

2. A per-service scheduling block containing the start and end time for the particular service is transmitted at the end of the service data in a scheduling interval. The start and end times relate to the next scheduling interval.

The principles are illustrated in the left (1) and right (2) parts of Figure 3.
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 Figure 3: Illustration of scheduling block location

It is noted that in both cases the scheduling information is transmitted concatenated with data into the data transport blocks. Failure to detect the scheduling block would require that the UE received the whole of the scheduling interval and that the data blocks relating to particular services are identified by a service identity. It is noted that for option 1 the UE must wake up to receive the scheduling block and, except in the case of the first service wake up again to receive the service. For option 2 the eNB would need to receive data for two scheduling periods in advance of transmission rather than one.

It is clarified that the scheduling information that would be conveyed by the scheduling blocks (MSCH) identifies the dynamic information content that will be available in the semi-statically assigned radio resources that are assigned to the service(s) by P-MCCH or S-MCCH. The semi-static resources identify the time and frequency resources that are assigned to the service / service group. MCCH would indicate whether an MSCH is present or not. 

A third proposal can be identified. This would permit stronger coding gain for the scheduling information relative to MBSFN data:

3. A scheduling block, containing start and end time information for the scheduling interval for each service in an MBSFN area, is transmitted in dedicated time-frequency resources in the beginning of a scheduling interval.

This would require that each service in the MBSFN has a common scheduling interval. Failure to decode the scheduling block would require that a UE receive all of the semi-statically assigned resources associated with the services that it requires. Hence, we see that it might be desirable to have a more robust transport format used for MSCH. MCCH (P-MCCH or S-MCCH) would indicate the existence and time/ frequency parameters that are assigned to the MBSFN MSCH.

The contents of the scheduling blocks (MSCH) identified above are the start and end times for service transmission within a scheduling period. It is possible to identify additional, service reception specific, information that might be included to reduce or remove the need for a UE to receive MCCH each modification period at least on account of the service it is receiving. The information identified is:

· Session stop, 

· Service reconfiguration indication, triggering the UE to receive MCCH,

· Recounting indication, triggering the UE to receive MCCH.

However, the reliability of the MSCH may be a limitation.

No preference is expressed here between options 1, 2 or 3.

The proposals above relate to MTCH transmissions made as MBSFN. The principle of scheduling intervals and dynamic scheduling information could also be exploited for single-cell MTCH transmissions. It is envisaged that semi-static scheduling information relating to single-cell transmission will e.g. identify time windows during which a UE should monitor PDCCH for the RNTI associated with the MBMS service or indicate the allocation of semi-persistent scheduling. For variable rate services, a dynamic scheduling message (MSCH) could be used to indicate corrections to the time window enabling some DRx gain.

3
Conclusions

This Tdoc has proposed that there is a role for a scheduling channel, separate from MCCH, in E-UTRA MBMS. The MSCH scheduling channel would provide time information relating to when particular services would be transmitted within scheduling intervals thereby enabling UEs to optimise DRx. The proposal principally relates to MBMS services transmitted as MBSFN and multiplexed into a common MCH resource but could also be relevant for single services. It could also be utilised for variable rate or bursty services that are transmitted by single-cell MTCH. The proposal is dependent upon the use of scheduling intervals on the UP-GW – eNB interface. 

It is proposed that RAN2 should discuss whether an MSCH like channel is required for E-UTRA MBMS and, if so, whether there is a preference within the options identified above. If the MSCH concept is agreed it is suggested that a sentence similar to the following could be added to [2]:

P1:
A service, service group or MBSFN area [FFS] may have associated with it a control channel (MSCH) that identifies scheduling/DRx information for the service or service-group. The control channel indicates the start and end times for the service transmission within a scheduling interval. The existence of the MSCH is indicated on MCCH.
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