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1. Introduction

This document examines scheduling issues related to E-MBMS reception by RRC_CONNECTED UEs, particularly in the case of cell-specific services.
2. Discussion

The UE behaviour required to receive E-MBMS services in connected mode is very different for the cell-specific and MBSFN cases.

In the case of cell-specific point-to-multipoint E-MBMS, the DL-SCH carrying an MTCH is very similar to the DL-SCH carrying unicast traffic from the perspective of UE decoding.  In particular, the general principle that prohibits multiplexing of two (unicast) transport blocks for a single UE within one TTI should probably also be interpreted to apply to multiplexing of E-MBMS and unicast channels—that is, UEs should not be required to decode an E-MBMS service and another DL-SCH within the same TTI.
This restriction is not quite the same as “MBMS reception is not required in connected mode”.  In the multi-cell case, the issue of multiplexing within a TTI does not arise, since the MCH is strictly time-multiplexed with unicast channels.  There should be no particular difficulty in receiving multi-cell E-MBMS services in connected mode, and we assume that E-MBMS-capable UEs would be required to have this capability (and that such a requirement would represent no significant burden for the UE).
Any restriction on simultaneous reception would thus affect only single-cell services.  There are (at least) three ways that such a restriction could be captured in specification terms:
1. Single-cell E-MBMS reception is not required in RRC_CONNECTED (under the minimum UE capability).

2. E-MBMS-capable UEs are required to be able to receive E-MBMS in connected mode, even in the single-cell form, but the network is instructed to avoid scheduling unicast content for a particular UE in the same TTI as an E-MBMS service to which that UE is listening.

3. E-MBMS-capable UEs are required to be able to receive single-cell E-MBMS in connected mode, not allowed to expect any particular scheduling accommodations from the network in the single-cell case, but free to drop E-MBMS data when they need to decode a unicast transmission.

Since there is some reason to think that E-MBMS may be used for emergency broadcast transmissions (per [2]), selecting option 1 would suggest that these emergency transmissions would always be MBSFN transmissions (or else that they would be delivered by some other means to RRC_CONNECTED UEs).  It is not clear if this would be an acceptable restriction.  (One possibility would be that emergency broadcasts would be transmitted as “nominally MBSFN” services, using an MCH, but potentially with an MBSFN area consisting of a single cell.)

The other two options would allow reception of these transmissions, but option 3 would make reception less reliable—on the other hand, MBMS has never been considered a high-reliability mode of transmission at the radio level.  The severity of data loss from allowing UEs to decode unicast content preferentially would vary with the unicast data rate being delivered to a particular UE, the duty cycle associated with listening to the service, and whether the network made any efforts to avoid scheduling conflicts.
Option 2 is the only one of the three that delivers E-MBMS content to connected UEs without risking data loss.  It does imply that RRC_CONNECTED UEs would need to inform the eNode B of the services to which they are listening.  Theoretically, downlink starvation could occur under option 2 if large numbers of UEs were listening to large numbers of cell-specific E-MBMS services, or if all connected UEs were listening to the same service, but this does not appear to be a serious concern in realistic situations.

In general, option 1 appears to offer no real advantage over option 3.  If UEs are required to receive single-cell services in connected mode, but with the risk of data loss, they are still better off than if they make no attempt to receive these services at all.
3. Conclusion

We propose that RAN2 eliminate option 1 from consideration, and discuss the tradeoffs between options 2 and 3.
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