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1. Introduction
At the RAN1#77 meeting, the following working assumption has been made for repetition transmission [1]:
	· Working assumption: Repetition (FFS: either contiguous or non-contiguous in time domain) of transmission of a given MAC PDU by a UE within a discovery period is supported
· For Type 1 discovery, UE performs random selection only for the first discovery resource in the set of discovery resources that can be used for the repeated transmissions of the MAC PDU. The other discovery resources are deterministically associated with the first discovery resource.
· FFS: Receiver behavior


In this contribution, we will further discuss repetition of transmission for both Type 1 and Type 2 discovery.
2. Intra-pool Repetition
Repetition of transmission within a discovery period can enhance the potential coverage of D2D signal transmission, which may require the receiver to combine multiple received signals together for decoding. However, repetition transmission within a discovery period may not always improve the discovery performance, since repetition of transmission may increase the collision probability of discovery signals from different transmitters, especially when the discovery resource in a discovery period is limited. Simulation results comparing the discovery performance with and without retransmission are shown in Figure 1 and Figure 2. In these simulations, configurations with 64 subframes or 32 subframes in one discovery period are tested. The main simulation parameters are listed in Table I in Annex.
In Figure 1, performances in terms of average number of discovered UEs for Type 1 discovery with and without retransmission are compared. Basic random selection is adopted for transmitting UE to choose discovery resource. It can be observed that with limited discovery resources, i.e., 32 subframes in each discovery period, retransmission will significantly degrade the discovery performance.
Figure 2 shows the performances in terms of average number of discovered UEs for Type 2B discovery with and without retransmission. Similar to Type 1 discovery, when discovery resources in a period are limited, the performance of 1 transmission per period is significantly better than that for 2 transmissions per period. With the retransmissions, UE power consumption will also be increased. 
Therefore, we propose the following:
Proposal 1: Intra-period repetition should be able to be disabled according to the number of allocated resource.
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Figure 1. Performance comparison for Type 1 discovery
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Figure 2. Performance comparison for Type 2B discovery
Figure 1 and 2 also show the discovery performance of repetition transmission with and without time domain hopping. Consecutive resources are allocated to the repetition without time domain hopping. Ericsson’s hopping rule [2] is applied to the time domain hopping for intra-period retransmission. Agreed hopping rule at RAN1#78 is used in inter-period hopping for Type 2B discovery. It can be observed that intra-period retransmission with time domain hopping improves the short term discovery performance due to solving the half-duplex problem and mitigating in-band emission, while it degrades the long-term discovery performance. It is that intra-period resource hopping in the time domain would decrease the combining gain of repetition transmissions. If time domain hopping is used in intra-period retransmission, different groups of UEs would transmit in the same subframe at different repetition times. A UE may receive fewer retransmissions than the maximum repetition times due to half-duplexing, and the combining gain would be degraded. Nevertheless, the short-term performance is inferior to that for single transmission. As is pointed out in our previous contribution, the main purpose of repetition transmission in a discovery period is to satisfy the targeted range of D2D service rather than to solve the half-duplex problem [2].
Another FFS issue on repetition transmission is whether to use contiguous or non-contiguous transmission in time domain. For contiguous transmission, the resources for retransmissions are consecutive in time domain, and there is no time domain hopping. While for non-contiguous transmission in time domain, retransmissions will occur in discontinuous subframes. Contiguous transmission is preferred due to the following considerations, although there may be time domain diversity gain with time domain hopping in non-contiguous transmission:

· RF performance improvement for discovery is expected since it is beneficial for AGC adjustment in contiguous transmission, for the number of symbols which would be degraded due to AGC operation will be reduced.
· Non-contiguous transmission increases the receiver’s complexity, for that larger buffer is required. Assuming independent buffer for communication and discovery, buffer reduction for discovery is beneficial for the UE supporting both communication and discovery. Furthermore, additional complexity to determine the transmission resource is required to achieve combing gain. 
Consequently, from the receiver’s perspective, we suggest to use time contiguous transmission.
Proposal 2: Contiguous transmission is sufficient. 
Finally, to reduce the standardization complexity and maintain the consistency of D2D discovery, we propose the following.
Proposal 3: Repetition rule for Type 1 and Type 2B resource allocations should be common.
3. Conclusion

In this contribution we discussed repetition transmission within discovery period. Following is proposed:
Proposal 1: Intra-period repetition should be able to be disabled according to the number of allocated resource.
Proposal 2: Contiguous transmission is sufficient.
Proposal 3: Repetition rule for Type 1 and Type 2B resource allocations should be common.
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Appendix:

Table I. Simulation Assumptions

	Layout
	Hexagonal grid, 3 sectors per site with 7 macro-sites
Urban macro (500 m ISD) – option 1: 1 indoor hotspot per cell

	Carrier Freq.
	2 GHz, FDD

	System bandwidth
	10 MHz, UL

	Network operation
	In NW coverage

	Network synchronization
	All eNodeBs synchronized

	UE RF parameters
	Tx power of  23 dBm, 1 Tx/ 2 Rx antenna,  Antenna gain 0 dBi, Noise figure 9 dB

	Number of D2D UEs for discovery per sector
	150 UEs

	UE drop for D2D UEs, for discovery
	As described in TR 36.843[2]

	In-band emission
	[W,X,Y,Z] = [3,6,3,3] dB

	Number of discovery RBs on discovery subframe
	44

	Discovery signal size
	2 PRB pair
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