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1. Introduction

At the RAN2#62bis meeting in Warsaw it was agreed to signal multiple periodic patterns for the MBSFN macro allocation [1]. The main advantage of this approach is the low signalling overhead of only 6 bits, consisting of 3 bits for a periodicity parameter and additional 3 bits for an offset parameter, compared to the 32 bits of a full bitmap. However, concerns were raised that this approach does not sufficiently take into account overallocations [1-3]. Correspondingly, the discussion on the overallocation issue was reopened at the last RAN2#63 meeting in Jeju where the introduction of an additional parameter was proposed so as to make the signalling of any arbitrary number of MBSFN radio frames possible, not only powers of 2 as agreed so far [2]. In this tdoc we are arguing that the currently agreed number of 6 bits is already sufficient to signal any arbitrary number of MBSFN radio frames, but that the meaning of these 6 bits would have to be changed from the current agreement.

2. Discussion

The occurrence of overallocations in the currently agreed scheme is a known problem and has been extensively discussed [1-3]. Eventually, this problem was finally accepted given the low number of 6 bits for the MBSFN macro allocation signalling. But in the light of the agreement that Rel-8 UEs may assume that there is never a downlink allocation addressed to them in MBSFN subframes [4], i.e. subframes cannot be used for unicast traffic once they are assigned to MBSFN traffic, overallocations can be serious in high-load system situations. In [2] it is shown that signalling the number of MBSFN radio frames instead of the periodicity can significantly reduce the overallocation issue.
Statement 1: The currently agreed scheme for the MBSFN macro allocation signalling is critical in terms of overallocations.
Statement 2: The overallocation issue can be significantly reduced if any arbitrary number of MBSFN radio frames can be signalled instead of only powers of 2 as currently agreed.

In the current agreement, the periodicity parameter and the offset parameter are decoupled, thus there are inherent redundancies. For instance, for a periodicity of “1”, all radio frames are assigned to MBSFN, so an offset is not possible in this case; yet the agreed scheme offers 3 bits for this purpose.
Statement 3: The currently agreed scheme for the MBSFN macro allocation signalling contains redundancies.

The current agreement for the MBSFN macro allocation signalling was obviously driven by the desire to spend as few bits as possible. We are claiming that 6 bits are sufficient to signal MBSFN radio frames while at the same time avoiding substantial overallocations.
Proposal 1: Stick to the decision to only spend 6 bits for the macro allocation.

6 bits can be used to code 64 possibilities. This is twice as much as one would need to signal any arbitrary number of MBSFN radio frames, so there is still room for coding offset variations. However, as already mentioned above, there are scenarios where an offset is not necessarily desirable, for example when almost all radio frames are assigned to MBSFN, and conversely, there are scenarios where many different offset values are desirable, for example when only one radio frame is assigned to MBSFN. How the number of possible offset variations is coupled to the number of MBSFN radio frames depends on the use case. We are proposing that this coding is carefully designed with respect to the system needs and then stored in a lookup table.
Proposal 2: The 6 bits for the macro allocation are used for coding a lookup table in which all possible numbers of MBSFN radio frames occur and in which offset variations are offered where it is most suitable with respect to the system needs.
3. Conclusion

There have been proposals to reduce the overallocation problem, which is inherent in the current agreement on the MBSFN macro allocation signalling, by introducing an additional macro allocation parameter. As sketched in this tdoc, the overallocation problem can be equally reduced without extending the number of signalling bits.
Proposal 1: Stick to the decision to only spend 6 bits for the macro allocation.

Proposal 2: The 6 bits for the macro allocation are used for coding a lookup table in which all possible numbers of MBSFN radio frames occur and in which offset variations are offered where it is most suitable with respect to the system needs.
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