3GPP TSG RAN WG1 #76
R1-140590
Prague, Czech Republic, 10th – 14th February 2014
Agenda Item:
7.2.8.2.1
Source: 
Sony
Title: 

Discovery signal and message design in resource allocation aspect
Document for:
Discussion
1 Introduction
　
In RAN1#75, while it was discussed whether the discovery sequence should be transmitted with the message or it should be followed by the message, no agreement has been reached [1].

So far, we addressed this issue by considering the potential complexity in term of the synchronization [2]. In this contribution, we take the resource allocation issue into account and discuss how the sequence and message should be designed.
2 Discussion
2.1  Discovery signal and message design in resource allocation aspect
In the RAN1 #73 meeting, the following types of discovery procedure are agreed [3].

· Type 1: a discovery procedure where resources for discovery signal transmission are allocated on a non UE specific basis

· Note: Resources can be for all UEs or group of UEs

· Type 2: a discovery procedure where resources for discovery signal transmission are allocated on a per UE specific basis

· Type 2A: Resources are allocated for each specific transmission instance of discovery signals

· Type 2B: Resources are semi-persistently allocated for discovery signal transmission

In the type-1 discovery, it is possible that the same resources are shared by many UEs. This causes contentions of the discovery signals when they are congested, which may be undesirable when the discovery response is of great concern. In the type 2, since the resources are allocated in a UE-specific way, the probability of the contentions can be considered far less than in the type 1. However, this can require a larger resource area in order to accommodate the discovery signals.
When the message is conveyed with the sequence in the sequence-with-message case, it should be necessary that both the sequence part and the message part be subject to the same resource allocation type. Since the type 1 can cause more contentions, it cannot be favorably applied to this case due to the negative impact on the delivery of the message part. On the other hand, the type 2 should have fewer contentions, but, it requires a larger resource area, which is also not in favor because it not only increases the resources required for the discovery, but increases the decoding load of the message in the UE due to the large decoding area.

When the message is conveyed after the sequence in the sequence-followed-by-message case, it is possible that each part has different resource allocation schemes. For example, it is possible that the sequence part is subject to the type-1 allocation, while the message part is subject to the type-2 allocation. 

When such a scheme is implemented, the design of the sequence and message part can be more efficient. The type-1 allocation can be suitable for the sequence part because the sequence detection itself can be significantly tolerant of contentions. In addition, it requires only a relatively small resource area, which can minimize the decoding load in the UEs.
 For the message part, it should be desirable that the type 2 allocation is used to reduce the possibility of the contention. While the choice of the type 2 increases the allocation area, it does not significantly impact the UE load because the decoding is required only when the UE detects a specific sequence for the message reading. 
In Table 1, a summary of the above discussion is presented. From the resource allocation point of view, it should be considered that the sequence-followed-by-message scheme can present better flexibility in the design of discovery signal, which is desirable for the sophisticated signaling design for the D2D discovery. 
Proposal 1:
In the design of discovery signal, the issue of resource allocation should be taken into account.
Proposal 2:
Sequence-followed-by-message based schemes are more desirable than sequence-with-message based schemes.
	
	Resource type
	Pros
	Cons

	Sequence with message 
	Type 1
	
	Message part can be degraded by the contention of the discovery signals.

	
	Type 2
	Small probability of contention for both the sequence and message.
	More resource is needed for discovery signals.

High decoding load.

	Sequence followed by message 
	Type 1 (sequence) 

+
 Type 2 (message)

	Low load for sequence decoding.

Less contention in message part.
	


Table 1 Summary of discovery schemes.
3. 
Conclusions
In this contribution, we discussed the discovery signals from the perspective of the resource allocation.
Our proposals are the following: 
Proposal 1:
In the design of discovery signal, the issue of resource allocation should be taken into account.
Proposal 2:
Sequence-followed-by-message based schemes are more desirable than sequence-with-message based schemes.
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