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1. Introduction

In RAN1 #75, several agreements on PBCH coverage enhancement are achieved as follows:
Agreements:
· Agree that we only select ONE of the following options that define the repetition burst within the 40ms PBCH cycle:

· Option 1: Repetition in SF#0

· Option 2: Repetition in SF#0 + repetition in SF#5 in odd frames.

· Option 3: Repetition in SF#0 + repetition in 1 other sub-frame in all frames

· Option 4: Repetition in SF#0 + repetition in 3 other sub-frames in all frames 

· FFS until the next meeting which REs should be excluded for PBCH repetition

· Agree that “user data and MIB repetition are assumed not to be sent in the same PRBs.”
· Agree that we shall only select ONE of the options below for configuration of transmission across 40ms cycles:
· Option A: Always send repetition in every 40ms cycle.

· Option B: Dynamic on/off of repetitions on a per 40x ms cycle basis.

· Option C: Repetition based on pattern(s) across a given number of cycles.
In this contribution, we provide our views on the repetition burst within the 40ms PBCH cycle and configuration of transmission across 40ms cycles.
2. Discussion
It is agreed that repetition should be specified as a method for PBCH coverage improvement. In RAN1 #75, it is agreed to select one option from a list of options for the repetition burst within the 40ms PBCH cycle and configuration of transmission across 40ms cycles. In this contribution, we share our preference on the options.
2.1 Repetition Burst within the 40ms PBCH Cycle
Considering the options for the repetition burst within the 40ms PBCH cycle, we would like to compare the system performance, required buffer size and the commonality between FDD and TDD between different options. Option 1 may not have enough repetitions while option 2, 3 and 4 provides better coverage and shorter MIB acquisition time. Option 2 and option 3 share the same required buffer size. Option 4 leads to the largest buffer size while option 1 requires the smallest buffer size. Option 1 and option 2 can easily achieve commonality between FDD and TDD while option 3 and option 4 may fail to achieve it. Based on the abovementioned observation, we prefer option 2 at this point but still open to option 3 in case that commonality between FDD and TDD can be kept.
Proposal 1: Option 2 is preferred for repetition burst within the 40ms PBCH cycle and option 3 is also preferred in case that commonality between FDD and TDD can be kept.

2.2 Configuration of Transmission across 40ms Cycles
Resource overhead and system flexibility are important issues for PBCH coverage enhancement. Therefore, we do not prefer option A. Among option B and option C, of course option B provides the best system flexibility but option C seems to provide additional benefits to UE (e.g. power consumption or detection complexity) compared to option B. For option C, our understanding is there are one or some predefined patterns. eNB can still whether to transmit PBCH repetitions or not. Considering UE blind detection and power consumption, it is noted that UE still need to go through all combinations for decoding PBCH since UE has no idea where the predefined pattern happens until SFN is decoded. However, UE can choose to have more decoding flexibility to reduce power consumption at the cost of decoding latency. For example, if the predefined PBCH repetitions occur with periodicity of 12 radio frames, when UE tries to blindly decode PBCH, it can assume the PBCH repetition happens in the first 4 radio frames, the second 4 radio frames or the last 4 radio frames in turn. It is guaranteed that UE at least tries a correct detecting positions for the PBCH repetition every 36 radio frames. When option B is selected, UE can only go through every possibility to blindly decode PBCH repetition. On the other hand, If PBCH repetitions have predefined patterns, after UE successfully decodes the PBCH once, UE can save its power by decoding the following PBCH transmission based on the corresponding pattern. Furthermore, time-domain ICIC of intermittent repetition can be easily achieved with option C. For example, the location of PBCH repetition can be determined by utilizing the cell ID of each cell, i.e., the PBCH repetition only occurs in radio frames with system frame number related to cell ID. Therefore, we do support option C.
Proposal 2: Option C is preferred for configuration of transmission across 40ms cycles and cell ID can used to determine predefined pattern for PBCH repetition.
3. Conclusion

In this contribution, we provide our preference on the repetition burst within the 40ms PBCH cycle and configuration of transmission across 40ms cycles and have the following proposals:
Proposal 1: Option 2 is preferred for repetition burst within the 40ms PBCH cycle and option 3 is also preferred in case that commonality between FDD and TDD can be kept.

Proposal 2: Option C is preferred for configuration of transmission across 40ms cycles and cell ID can used to determine predefined pattern for PBCH repetition.
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