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Discussion and Decision
1
Introduction
In RAN2#90, it was agreed that –

· Acquisition of SI messages across SI windows is used for Rel-13 LC/CE (provided multiple HARQ buffers/parallel accumulation is feasible)

In this contribution, we address the feasibility of SI acquisition across windows.
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SI Acquisition Across Windows
The scheduling information for MTC SIBs other than MTC SIB1 is given in MTC SIB1 and the number of repetitions for MTC SIBs other than MTC SIB1 is configurable by the network. In RAN2, it has been agreed that acquisition of SI messages across SI windows is used for Rel-13 LC/CE (as shown in Figure 1) provided multiple HARQ buffers/parallel accumulation is feasible. Combining across windows would most likely be used for UEs operating CE. This allows for lower SI overhead and shorter overall acquisition time for UEs not operating CE (since each SI window can be shorter). For instance, for SIB size of 328 bits, 4 and 7 transmissions will be required to achieve 10% and 1% BLER respectively at SNR of -4 dB for LC MTC UEs [1]. At -14.3 dB, 96 transmissions will be required to achieve 1% BLER. To obtain these 96 repetitions, the UE can combine SI across multiple windows (e.g. with 8 repetitions per SI window).There is also reduction in the number of required repetitions from additional time diversity. 
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Figure 1. MTC SIB combining across windows.

The total number of soft channel bits for Rel-12 Cat-0 UE is 25344 which support 8 unicast HARQ processes. In addition, the UE has an additional HARQ buffer for receiving up to 2216 bits of another transport block associated with P-RNTI/SI-RNTI/RA-RNTI [2]. Rel-13 LC MTC UE would have the same amount of HARQ buffers for unicast traffic since the UE can receive PDSCH in every subframe in FDD. In addition, it could also have an additional soft buffer for receiving up to 1000 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI. As a result, Rel-13 LC MTC UE would have enough HARQ buffers to receive 9 transport blocks of size 1000 bits each.
Observation: It is expected that Rel-13 LC MTC UE would have enough HARQ buffers to receive 9 different transport blocks, each of size up to 1000 bits.
For UEs operating in CE mode, only 1 HARQ process is proposed [3]. Although this has not been agreed, it is likely that only a few HARQ processes will be supported in CE mode. Thus, there should be some HARQ buffers available for SI acquisition. In this case, there would not be any problem to support SI accumulation across windows. For UEs in normal coverage mode, though the HARQ buffer applied for SI acquisition might be limited as it could support more HARQ processes, accumulation across windows may not be required as UEs may be able to decode the SI within the window. If accumulation across windows is needed, the actual number of available HARQ buffers depends on how many unicast HARQ processes are being used at the moment. Since MTC traffic is mostly uplink reporting, not all unicast HARQ processes may be used up in normal coverage mode. Therefore, some HARQ buffers should be available for SI accumulation and combining.  In additione, the eNB could also avoid this problem for UEs not operating CE by scheduling sufficient number of SI transmissions within the window. Therefore, acquisition of SI messages across SI windows is feasible.
Proposal: Acquisition of SI messages across SI windows is feasible.
3
Conclusion
In this contribution, we consider acquisition of SI messages across SI windows and make the following observation and proposal –

Observation: It is expected that Rel-13 LC MTC UE would have enough HARQ buffers to receive 9 different transport blocks, each of size up to 1000 bits.

Proposal: Acquisition of SI messages across SI windows is feasible.
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