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1. Introduction
In RAN1#80, the following agreements have been made regarding PRACH: 
· For coverage enh. of PRACH, for initial random access

· There is one to one mapping between PRACH repetition level and PRACH resource set

· Multiple attempts are allowed for each PRACH repetition level

· There is a configurable number of attempts

· FFS: Whether the configuration of the number of attempts is common or separate per repetition level

· Number of attempts per PRACH repetition level can be different

· If UE does not receive a RAR after the allowed number of attempts, it moves to the next higher repetition level

· Specified maximum numbers of levels is 3 (this does not include “zero coverage extension”) 

· FFS: Power ramping or always max power used within each repetition level

· FFS UE behavior when UE receives RAR, but fails contention resolution

· Prepare draft LS to RAN4 (cc: RAN2) until Thursday to inform above agreements and ask questions about measurement – Matthew (Huawei) and Johan (Ericsson)

· Question: RAN1is considering several approaches for selecting PRACH repetition level. One approach is based on RSRP measurement, and another approach is based on RSRP measurement and PSS/SSS detection time.  RAN1 requests RAN4 to feedback on the possibility of distinction of non-coverage enh. and coverage enh. of max. 3 non-zero levels (e.g., 0, 5, 10, 15 dB, or 0, 6, 12, 18 dB, dB number is total system coverage enh.), for example, using RSRP measurement depending on coverage level. 

2. RACH Coverage Enhancements
For MTC RACH, we propose to use the PRACH-based design. 

Current PRACH is already a narrowband signal that can be directly used in MTC. For coverage enhancement, the transmission of PRACH is repeated across multiple subframes (e.g., 64 subframes) by a UE. An eNodeB combines multiple subframes for extended detection range. To further extend the coverage, frequency hopping is used to improve the frequency diversity, in which the transmissions are repeated on different ends of the system band.
In the simulation, 64 RACH transmissions are bundled into two groups and are transmitted at the two edges of the 10 MHz band. It can be seen that a frequency diversity gain of more than 2 dB is obtained. Table 1 lists the link budget.
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Figure 1. Link Performance of PRACH

In Table 1 we show the Link Budget for bundle size of 256.

Table 1. Link Budget with bundle size 256
	Tx Power
	System Bandwidth
	Thermal Density
	Rx Noise Figure
	Occupied Bandwidth
	Rx SNR
	Receiver Sensitivity
	MCL

	20 dBm
	50 RBs
	-174 dBm/Hz
	5 dB
	6 RB
	-32 dB
	-140.5 dBm
	160.5 dB


We observe that we can support different MCL for different repetitions levels. A UE should support 
different bundle size for different MCL values. The bundle size is determined by the random access 
procedure, and might be different for different random access attempts.

3. Summary
In this contribution we presented our views on the PRACH design. We make the following proposals: 

Proposal 1: 
Support bundled RACH with frequency hopping for extended coverage. 

Proposal 2: 
Support different bundle size depending on MCL. The bundle size is determined by the random access procedure, and can be different in different random access attempts. 
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