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1. Introduction
In RAN1#74bis meeting, downlink bandwidth reduction was discussed and a way forward in [1] was proposed. No agreement was reached but it was agreed to discuss repetition case first.

In this contribution, we analyze the association between repetition case and non-repetition case. Further analysis on resource allocation details for initial and subsequent access for bandwidth reduction is given.  
2. Discussion
The WI “low cost & enhanced coverage MTC UE for LTE” comprises two aspects, i.e. new category UE and coverage enhancement. Our understanding about the relationship between the two aspects is that not all the new category UEs support coverage enhancement and not all the UEs supporting coverage enhancement are new category UEs. In other words, the two aspects are not necessarily be supported together. Therefore, we need to consider the following three scenarios, i.e. scenario A/B/C in the WI.
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Figure 1: Illustration of relationship between new category and coverage enhancement
We agreed to discuss repetition case (Scenario B&C) first since it is more complicated. However, it should be noted that a scheme adopted for repetition case is not a rationale to be adopted for non-repetition case as well. To be more specific, the timing relationship between (E)PDCCH and PDSCH for repetition case and non-repetition case (Scenario A) should be discussed separately.
Proposal 1: Timing relationship between (E)PDCCH and PDSCH for repetition case and non-repetition case should be discussed separately.

For the repetition case, as analyzed in our contribution [2], if timing relationship is unchanged, additional UE buffer may be needed to achieve non-coherent combining. However, for non-repetition case, it is not expected any additional buffer will be needed compared to legacy UE if forward scheduling is not introduced. In the constrast, with introduction of forward scheduling, the eNB scheduling complexity and UE implementation complexity increases at least for scenario A. In addition, additional PDCCH overhead is expected for SIB and possibly RAR scheduling considering the existence of legacy UEs. Combining the analysis in our contribution for the RAN1#74bis meeting [3], we have the following proposal.
Proposal 2: For bandwidth reduction in non-repetition case, PDSCH frequency location is dynamically determined according to the current timing relationship given that the cost saving is acceptable. Otherwise, PDSCH frequency location is pre-defined for the initial access while semi-static for subsequent transmission.

Another open issue is that whether the 6 PRBs allocated to the bandwidth reduction UE in a subframe have to be contiguous. From the simulation result [3], it is observed that about 0.7dB gain can be obtained from non-contiguous resource allocation. Considering that the cost is not increased for non-contiguous resource allocation, it is suggested that the 6 PRBs can be non-contiguous.

Proposal 3: The 6 PRBs allocated to a bandwidth reduction UE in a subframe can be non-contiguous.

3. Conclusion
In this contribution, we analyze the relationship between the new category UE and coverage enhancement in the WI. We propose to discuss timing relationship between (E)PDCCH and PDSCH for repetition case and non-repetition case separately. For the non-repetition case, we have the following proposal:

Proposal: For bandwidth reduction in non-repetition case, PDSCH frequency location is dynamically determined according to the current timing relationship given that the cost saving is acceptable. Otherwise, PDSCH frequency location is pre-defined for the initial access while semi-static for subsequent transmission.

In addition, we propose the 6 PRBs allocated to a bandwidth reduction UE in a subframe can be non-contiguous.
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