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1. Introduction
While MBMS is not on the agenda for this meeting, it is important to take into account potential resource allocation issues for the case where both unicast and multicast traffic needs to be transmitted in a cell. This contribution addresses only the issues related to partitioning of downlink resources.

When considering radio resource allocation strategies for the downlink, it is important to consider support for the MBMS scenarios currently under consideration. For convenience, those scenarios [1] are listed in Appendix A.
Aside from differences in counting, the following scenarios remain:
1) Dedicated cell with multi-cell ptm

2) Dedicated cell single-cell ptm

3) Mixed cell multi-cell ptm

4) Mixed cell single-cell ptm
On a per-cell basis, cases 1) and 2) and cases 3) and 4) can be combined, leaving – from the perspective of resource allocation – the issues of:
a) identifying a frequency layer as a dedicated MBMS layer (with potential impact on system information SIB’s),

b) how to partition the downlink radio resources in the mixed case.
2. Resource Allocation for Mixed Scenarios
Previous contributions on mixed DL-SCH and MCH scenarios have considered the entire allocation of each downlink TTI to support either unicast (DL-SCH) or MBMS transmission (MCH). In [2], for example, per-TTI unicast uplink control information (to control uplink resources not assigned to corresponding RACH resources) is supported by allocating a portion of each TTI to cell-specific signalling, including the provisioning of cell-specific pilots.
The structure of a 1ms TTI comprising two 0.5ms sub-frames permits this concept to be slightly extended and clarified, as illustrated in Figure 1. In the example shown, each TTI in the 10ms radio frame is allocated either to either the DL-SCH or MCH. The TTI partitioning cases ‘A’ (both sub-frames DL-SCH), ‘C’ (both sub-frames MCH) and ‘B’ (DL-SCH sub-frame then MCH sub-frame) each consist of a TTI to be assigned fully or on part to DL-SCH or MCH. 
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Figure 1 – Mixed cell E-MBMS super-frame.
This TTI structure has the appeal that per-cell and macro-diverse pilot signalling can be clearly partitioned, and any variation in CP length between DL-SCH and MCH can be accommodated in a straightforward way. Also, uplink H-ARQ processes need not be starved due to a lack of ACK/NACK control signalling resources on the downlink, and downlink resource allocation (to DL-SCH and MCH) is flexible w.r.t. uplink resource allocation to scheduled and random access. Furthermore, UEs need not support different ACK/NACK control formats in the downlink due to the ability flexibly support a unicast sub-frame in any TTI in the downlink.
Assuming all uplink resources were schedulable, the maximum possible allocation of radio resources to MBMS would then be 50%, with a granularity of 5% of a radio frame. This seems to be a reasonable target. Note that if larger allocations of the downlink resource to MBMS were needed, the requirement to be fully capable of scheduling all uplink resources without any additional latency could likely be relaxed. For the E-MBMS dedicated carrier case, most or all of the sub-frames would be allocated to MCH purposes.
Note that such the allocation of the sub-frames comprising each radio frame to Dl-SCH and MCH purposes could be captured in an SIB, potentially as part of the information required before access to the cell.
3. Conclusions

In this contribution, a straightforward means of allocating radio resources to the DL-SCH and MCH transport channels is identified, that offers reasonable granularity and dynamic range of resource allocation, while at the same time permitting flexible control of uplink radio resources.
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5. Appendix A

MBMS deployment scenarios from [1]:
1) 
Dedicated cell with multi-cell ptm but without counting in that cell. Counting may be done (FFS) in another “unicast” cell. Dedicated cell and “unicast” cell may have (partially) different coverage;
2) 
Dedicated cell with single-cell ptm but without counting in that cell. Counting may be done (FFS) in another “unicast” cell. Dedicated cell and “unicast” cell may have (partially) different coverage;
3) 
Mixed cell with multi-cell ptm but without counting;
4) 
Mixed cell with single cell ptm but without counting;

5) 
Mixed cell with multi-cell ptm and with counting;
6) 
Mixed cell with single cell ptm but with counting;
7) 
Mixed cell with p-t-p on SCH and counting
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