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1	Introduction
In the 3GPP RAN #58 meeting, the “Study on LTE Device to Device Proximity” study Item was approved [1]. It is targeted to study how effectively 3GPP systems can be enhanced to use proximity of UEs to enable new proximity based applications and services. A core component of proximity services is discovery of UEs. 
In [2], the following was recorded based on previous discussions.
At least the following two types of discovery procedure are defined for the purpose of terminology definition for use in further discussions/studies (note that these definitions are intended only to aid clarity and not to limit the scope of the study):
· 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 this contribution, we analyze the two types and express our view on target user scenarios for type 1 and 2. 
2	Discussion
In our opinion, the Type 1 is good to be considered as baseline methods. The main advantages are no dedicated signaling on resource allocation, and readily available for all Prose enabled users (even idle users). The drawbacks are possible discovery signal collision among UEs. To improve the efficiency of this type, the network should have the ability to estimate the number of Prose enabled user who has discovery needs and adapt the allocated resource. The collision rate among users is another key factor to consider as well. If the network able to adapte the resource efficiently, the collision rate can be reduced. However, this seems not a reliable solution for high QoS users.

Observation 1: Different types of resource allocations have tradeoffs between collision and signalling. The real achievable efficiency of each type will also depends on many other factors. And it is difficult to determine the performance directly without those factors.

Proposal 1: Type 1 should be considered as baseline due to its advantages on signalling, and can always offer a baseline solution to all Prose users. However, collision reduction mechanisms should be considered to improve its efficiency.

From general principle point of view, Type 2a and 2b are similar to dynamic and semi-persistent scheduling for data traffic. The main difference between Type 2a and 2b is the resource is given to each instance or just once for many regular instances. Both of them can achieve 100% resource utilization and no collision with the cost of extra signalling. Lower signalling can be achieved by Type 2b if many instances needed for each discovery users. For Model A (as defined in [TR 23.703]) “I am here” type of mode in which user wish to broadcast its service regularly, Type 2b is very useful. And for Model B (as defined in [TR 23.703] ) “who is there?” type of mode, user will need resource only when it need, the Type 2a probably can be enough. But it seems still desired if Model B can also have option to use more than one instance for higher reliability. Moreover, we notice that Type 2a can also be supported by Type 2b as a special case. That is, the type 2b grant can be specially set to just use one instance as well if needed. On the other hand, type 2b can also be extended to be applicable to idle user. In such way, network can enable a user to get the discovery resource allocation in connected mode, then get back to idle mode to save power but can continue to use the allocated resource to transmit discovery signal. This way the signaling overhead and power consumption for such terminal can be reduced greatly.
Observation 2: Type 2a can be supported as one special case of Type 2b. And when one user need many instances of resources, Type 2b can reduce the signalling overhead. Support 2b is enough to cover both 2a/2b needs.

Observation 3: Type 2b can also support idle user in certain user scenarios, which is a very useful feature for many important Prose applications/services. 

For Type 2b usage for idle user, we have some concern on lack of network control. The potential problematic scenarios may include the following (not limited to):
1. The UE was assigned a resource during connected mode, but it accidently lost the connection, and it may continue to use that assigned resource afterwards or not, which is not network intention. 
2. The idle UE may get out of synchronization (power off, or reselect to another cell) and the assigned resource will be wasted, and network has no knowledge of it.

These potential issues can be solved by some minor changes. For example, we can define that the eNB need explicitly enable it so that the UE can only continue to use the resource in idle mode (i.e., after RRC release). Otherwise, the UE should not use the resource in idle mode. And for the latter case, the idle users should report release of resource when make cell reselection, or TAU.

Observation 4: Type 2b usage for idle user may cause some issues, and mechanism should be considered to improve network control for idle users.

Proposal 2: Considering flexibility and function, Type 2b should be supported as an option for higher QoS Prose users. The detailed signalling for type 2b is FFS. Moreever, mechanism should be considered to improve network control for idle users for type 2b.

A brief summary of different type of discovery procedure is shown below in Table 1.

Table 1: Comparison Anaysis of different types of discovery procedure
	
	Type 1
	Type 2a
	Type 2b

	Signalling overhead
	No dedicated signalling on resource allocation (periodicial broadcast over whole cell)
	Dedicated signalling for each instances for user (scales approx. linearly with Nduser, Ninstance)
	Dedicated signalling for first instance for user (scales approx. linearly with Nduser)

	Collision chance
	Increases when Nduser increases
	No collision
	No collision

	Resource utilization rate
	Below 100%. 
To keep a good resource utilization rate, the Network need adapt resource to estimated Nduser
	100% resource utilization if no signalling missing.
	100% resource utilization if no signalling missing.

	Target user scenarios
	All users
	Only to connected users
	Connected users and possible some idle users.

	Target discovery applications
	General case
	Prose user only need one or very few instances for each discovery
	Prose user need many instances for each discovery

	Efficiency dependent on factors
	Network ability to adapte the resource efficiently;

Efficient Collision reduction mechanism is necessary.
	Signalling Overhead scales with number of Nduser and Ninstance.
	Signalling Overhead scales with number of Nduser.
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*: Nuser is the average number of Prose enabled user who has discovery needs.

Proposal 3: it is proposed to record the comparison table into TR 36.873.

3	Conclusion
In this contribution we analyzed two aspects of Prose Discovery Signal Content, and we have made the following observations and proposals. 

Proposal 1: Type 1 should be considered as baseline due to its advantages on signalling, and can offer a baseline solution to all Prose users. However, collision reduction mechanisms should be considered to improve its efficiency.

Proposal 2: Considering flexibility and function, Type 2b should be supported as an option for higher QoS Prose users. The detailed signalling for type 2b is FFS. Moreever, mechanism should be considered to improve network control for idle users for type 2b.

Proposal 3: it is proposed to record the comparison table into TR 36.873.
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