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1 Introduction
This contribution presents our views on some of the remaining aspects of discovery resource allocation listed in the exception sheet [1], including resource allocation for repetition inside a discovery period and interference control mechanism for type 1. In addition, we discuss transmission timing for type 2B listed in the exception sheet since it has implications on the resource allocation for discovery. 
2 Remaining details of discovery resource allocation
Most of resource allocation aspects have been completed at RAN1#78. Our proposals for the remaining items are explained in the following. One of the remaining issues is whether the repetitions of a discovery message are contiguous in time domain.
2.1 Repetition
The following working assumption was made in RAN1#77:

· 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
Repetition of a discovery message serves several purposes. First, it can be used to soft-combine the received instances of the discovery message. It also mitigates the in-band emission problem: if one instance of the packet cannot be decoded due to strong in-band emission from another discovery message (collision), there is a chance that, at a future time instance, the same two discovery packets will not collide, thus improving the chances of detection/reception of the discovery message.

Using contiguous transmissions for discovery transmissions somewhat simplifies the soft combining process. In particular, it avoids the storage of multiple soft information packets, thus relaxing the memory requirements. However, this comes at a cost: first, no/limited time diversity can be achieved, whereas spaced out transmissions will have better time diversity. However, more importantly, we see the main benefit of repetition to ensure packet reception through limiting time collisions. With contiguous transmissions, time collisions are not alleviated: two packets transmitted on one subframe will also be transmitted on the next one. Thus, non-contiguous repetition can be expected to perform better than contiguous repetition.

In order to achieve the gains of non-contiguous repetition, T-RPT patterns have to be defined for transmission of a D2D discovery signal. This requires some standardization work. Given that D2D is already in overtime, the more prudent approach of standardizing the simple contiguous repetition should be adopted to ensure a timely completion of Rel-12. If it appears that RAN1 has time to work on the T-RPT design for discovery, this could be revisited.

Proposal 1: Standardize contiguous repetition of discovery message transmission with first priority to ensure timely completion of Rel-12
· Revisit if time left in Rel-12

2.2 Interference control for type 1
Another issue that remains to be discussed is interference control for type-1 discovery: whether it is needed, and if needed, which scheme to use.

At RAN1#78, a way forward was presented for type 1 interference control as follows [2]:

· For Type 1 discovery

· For each discovery period, a UE transmits on a randomly selected discovery resource based on a transmission probability p that is configured as part of the Type 1 discovery resource pool

· 0 < p ≤ 1
· For each discovery period, the above decision to transmit or not applies to both the initial and any retransmission(s) of a discovery signal within the period

This feature requires minimal standardization effort. As shown in several contributions it has benefits in reducing the in-band emission, especially for outdoor environments (see for example, [3], [4]). Therefore, we propose to agree on the WF to support better interference protection. We suggest a small set of possible values such as p={0.5,1} to cover the probability range. The parameter p can be chosen by the network, based on the ratio of discovery resources available in a discovery period to estimated number of UEs: if ratio is small, p is set to 0.5; otherwise p=1. 
Proposal 2: Agree on the WF (R1-143537) for interference reduction in type 1 discovery. The range for p is [0.5, 1].
2.3 Timing for type 2B

In RAN1 #77, the following was agreed:
· for in coverage UEs, with the possible exception of Type 2B discovery, D2DSS and PD2DSCH use downlink timing

· FFS for type 2B discovery

In [4], we have provided the following reasoning to use DL timing for type 2B:
1. Considering RAN1#77 agreement of having 1-symbol gap in every D2D transmission subframe, transmitting with DL timing (T2=0) may not impact cellular communication significantly. 

2. In inter-cell discovery, the monitoring UEs need to know the TA of transmitting UE, especially in large cells if UL timing is used. In D2D mode 1 communication, the same problem appears but then it is addressed by conveying the TA information in the SA. For discovery there is no SA. D2DSS can be used to help the monitoring UE derive the timing of the transmitting UE but this results in transmitting a D2DSS for every discovery transmission even in synchronous cells, which can lead to unnecessary overhead. 
From resource allocation perspective, such timing facilitates FDM multiplexing of resources for type 1 and type 2B discovery [5]. 
Proposal 3: DL timing is used for type 2B discovery.
3 Conclusion
This contribution discusses some of the remaining details of resource allocation for discovery, and proposes the following:
Proposal 1: Standardize contiguous repetition of discovery message transmission with first priority to ensure timely completion of Rel-12

· Revisit if time left in Rel-12

Proposal 2: Agree on the WF (R1-143537) for interference reduction in type 1 discovery. The range for p is [0.5, 1].
Proposal 3: DL timing is used for type 2B discovery.
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