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1
Introduction
Link adaptation in MBSFN transmission based on terminal CQI feedback has been proposed, see e.g. [2]-[6]. In [7], a summary of some possible schemes was provided.
In this paper, we discuss this way of utilizing terminal feedback in multi-cell MBMS.
2
Adaptive modulation and coding
2.1
Cost
The obvious cost of applying link adaptation in MBSFN transmission is the required signalling. It would entail that information about gathered CQI feedback is reported by the involved eNBs up to some central entity, that entity decides on the modulation and coding to be used next in that MBSFN transmission, and finally the central entity signals the decision back down to the eNBs ​– all this as a process repeated at some rate determined by the desired time granularity. 
One also needs to notice that since the transport block sizes would be changing due to MCS adaptation, this would mean that also the radio resource allocation for the MBSFN area should be changed. Having changing transport block sizes and radio resource allocations might have implications even to content synchronization – although how severe this problem is probably depends on the adaptation rate.
In addition to the complexity issues described above, an obvious cost is also that this creates a need for reserving uplink resources for CQI feedback. Although, as has been proposed earlier, this can be alleviated by having only the UEs in bad radio conditions to report CQI, still the signalling cost in both air interface and between eNBs and the centralized entity cannot be ignored.
2.2
Benefits
The benefits, however, are not that obvious. There are two possibilities why the radio conditions experienced by the UEs might change:
· Normal changes in fading and path loss

· Switching off the transmission in some cells in case of dynamic MBSFN areas
Consider first the normal changes in radio conditions due to mobility etc. Let us assume that the reception conditions of UEs within the MBSFN have some distribution, implied by the random UE locations. It is then fair to apply the same reasoning as with single-cell transmissions: when there are many receiving UEs (representing samples from this distribution), it is quite likely that at least one of them always represents the tail of this distribution, which means that utilizing feedback from those UEs is not very beneficial compared to blindly setting the transmission parameters to suit the distribution tail: as an example, for single-cell transmission it is suggested in [8] that with 8 or more receiving UEs, feedback is no longer useful. Applying this result to MBSFN transmission, if it is deemed at all likely that a service can have as few as 8 receiving UEs, it can be argued that MBSFN transmission mode should not be chosen for that service. So we conclude that the cost of having mechanisms for adapting the MCS due to different/changing radio conditions experienced by different UEs is not justified by benefits: in scenarios where MBSFN transmission is applicable, the MCS would most likely always be adapted to the worst MCS available, thus bringing no gain at all in terms of service quality or radio resource usage.
On the other hand, as mentioned it can be argued that at any given time, the MBSFN transmission could be switched off in cells with no receiving UEs. Because this reduces the MBSFN gain perceived by the receiving UEs in the remaining cells, then also the distribution of reception conditions over UEs can change dramatically over time, and therefore link adaptation would be required. 
Related to this second possibility, we first point out that there are two alternative approaches to switching off MBSFN transmission in cells:

1. Transmit only in cells with receiving UEs (as assumed in the previous argument).
2. Allow cells to switch off the MBSFN transmission only under the constraint that the MBSFN gain in all cells with receiving UEs remains sufficient to support the reception of the MBSFN transmission with fixed, predetermined modulation and coding. This can be done according to pre-determined rules and/or based on terminal CQI feedback that is not propagated to the centralized entity but is utilized only in the neighboring cells in a distributed manner to decide whether the transmission can be turned off or not (thus no reason to adapt the MCS of the whole MBSFN).
Approach 1 indeed requires link adaptation, which, as mentioned earlier, requires the continuous involvement of some centralized network node and introduces a lot of complexity. It should also be noted that in this approach, letting the MBSFN gain drop without limitation has the effect that even a single cell with a very low gain ends up dictating the spectral efficiency of the entire MBSFN, which severely undermines the achievable benefits.
In approach 2, the proposed constraint ensures that link adaptation is not needed. Satisfying this constraint at all times does not necessarily require a centralized node. This places less stringent requirements on network architecture which, taking into account recent RAN3 discussions on MBMS deployment options, should not be overlooked. In addition, individual cells that would have a very low MBSFN gain in approach 1, i.e. typically ones with receiving UEs in only few neighboring cells, do not affect the whole MBSFN.
Based on the discussion above we conclude that the achievable benefits do not justify the costs even in the case of dynamic MBSFN areas.
3
Conclusion
For MBMS multi-cell transmission, we propose that RAN2 agree to rule out adaptive modulation and coding, and to incorporate this decision into the Stage 2 [1].
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