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1
Introduction
In RAN#63, the new WI on LTE Device to Device Proximity Services was agreed [1]. Some agreements were reached in previous RAN2#85bis meeting concerning D2D discovery [2]. The main intention of the discovery procedure in [2] is to enable better network control which is requested by many operators. For example, if we simply allow all users (including idle and connected) to use discovery resource of Type 1, the network will have no idea how many users are using the resources and cannot adapt the corresponding resource allocation correctly. Moreover, the network may wish to have individual configuration capability on discovery resources to enable more flexibility in D2D discovery control. 

Based on the previous discussions and better control requirements, we analyze the Pros and Cons for the discovery procedure and express our view on discovery procedure in this contribution, targeting to enable a flexible and controllable scheme for network control on discovery resources. 
2
Discussion on discovery procedure for IDLE users
For idle users, the current assumption is [2]:
For UEs in IDLE…

1a
The eNB may provide a Type 1 transmission resource pool in SIB. UEs that are authorized for D2D Discovery use these resources in IDLE. 

1b
The eNB may indicate in SIB that it supports D2D but does not provide transmission resources. UEs need to enter RRC Connected in order to request D2D transmission resources.

The two possible procedures differ in terms of network control capability, signaling and complexity, etc. The pros and cons are summarized in Table 1.
	
	Procedure 1a
	Procedure 1b

	Description
	The eNB may provide a Type 1 transmission resource pool in SIB. UEs that are authorized for D2D Discovery use these resources in IDLE.

	The eNB may indicate in SIB that it supports D2D but does not provide transmission resources. UEs need to enter RRC Connected in order to request D2D transmission resources.

	Pros
	Both idle and connected (without type 2b) can use Type 1 transmission resource without further signaling with eNB.
	Network can have a good knowledge of users who are using Type1 transmission resource since all are connected users. 

	Cons
	Difficult (if not infeasible) for network to predict transmission resource size for IDLE users.
	UE need always get connected and send explicit signaling to request even Type 1 transmission resource. Maybe too much extra overhead. 


Table 1: Analysis of possible variant procedure for Type 1
For Procedure 1a, it is the simplest solution, however since the network has no knowledge of the number of idle usersthis may make it difficult to make efficient resource pool size allocation for Type 1. This concern was raised by a few contributions [3]-[6]. To handle this disadvantage, one method is to put some constraints on how many resources one UE can use to avoid the situation that one UE takes up too many resources [3], or network can enable UE measure and report resource congestion situation [4]. Putting different constraints on resource usage is a simpler solution and has less standard impact. However, enabling UE reports of congestion can provide a more accurate measure to the network, thus enables more accurate network control. If procedure 1a is adopted, either discovery transmission constraints or UE report need to be considered in order to enable reasonable network control.
Proposal 1: If to support 1a without getting high congestion in resource usage, it is proposed RAN2 to discuss discovery transmission constraints which can be configured by eNB, or enable UE to measure and report congestion in Type 1 resource.

For Procedure 1b, it enables tight control of the resource for Type 1, but it is implicitly disabled the discovery for idle users. One alternative could be for the UEs to use the Type 1 resource allocation when it gets back to idle mode, after it get network authorization to use Type 1 resource in connected mode [3].
Proposal 2: If to support idle users with 1b, it is proposed RAN2 to discuss the alternative in which “UE may use Type 1 resource after get back to idle mode for certain validty time, after it get the Type 1 resource usage authroization in connected mode.” 
3
Discussion on discovery procedure for CONNECTED users
For Connected users, the current assumption from RAN2#85bis meeting is [2]:

For UEs in CONNECTED…

2a
A UE authorized to perform D2D discovery transmission indicates to the eNB that it wants to perform D2D discovery transmissions and further information (FFS)

2b
eNB validates whether UE is authorized for D2D discovery transmission using the UE context received from MME (pending RAN3 decision)

2c
the eNB may configure the UE to use a Type 1 transmission resource pool or dedicated Type 2B transmission resources via dedicated signalling (or no resource) .

2d
the resources allocated by the eNB are valid until a) the eNB de-configures them or b) the UE enters IDLE.  (FFS whether resources may remain valid even in IDLE)

This assumption improves network control, however, one hidden issue with this preliminary procedure of D2D discovery above issue is that, even to use Type1 (contention based resource), the eNB needs explicit dedicated signaling to enable UE usage (as we listed as Option 1 below). Considering such dedicated signaling for all connected users, this can introduce a lot of unnecessary overhead, and also possible unnecessary delays for connection setup in discovery. Though, we noticed that the network may actually increase efficiency by reusing RRC connection establishment signaling such as RRCconnectionsetup to enable such individual configuration without introducing extra signaling, if the resources can be provided in common signalling (which is needed anyway for receiving UEs) while only the authorization to use those resources for transmission is provided in dedicated signalling. Moreover, controling D2D transmission resource during RRCconnection establishment is a very handy method for the network since this can be done jointly during the admission control.
On the other hand, to support low signaling overhead on controling massive users, we think the possibility to enable the resource usage type for users using common signaling is also necessary (as we listed as Option 2 below). The two options’ pros and cons are compared in Table 2. In our opinion, both options should be combined to enable flexible and efficient network control, for example the network may have the possibility of individual control which can overwrite the common signaling if any. 
	
	Option 1 (dedicated signaling [2])
	Option 2 (common signalling)

	Description
	eNB use dedicated signaling to each user. {type 1, or type 2}
· With resource allocation means type 2b, without resource allocation means type 1.
· May use new RRC signaling, reuse RRC connection establishment signaling is preferred.
	eNB use common signaling to all UEs

· to enable all UEs or a group of users{idle, connected} to use {type 1 only, type 2b only, both, none}


	Pros
	Individual signaling for individual configurations.

The configuration can be included in RRCconnectionsetup or RRCConnectionReconfiguration to enable individual configuration without adding extra signaling.
	Save signaling greatly, also enables network to control massive number of users quickly when critical load situation occurs.

 

	Cons
	If to use new dedicated signaling, this can introduce a lot of unnecessary overhead, which may scale with user number (a few thousands are assumed in a macro cell). Not able to make a control to large number of users quickly with dedicated signaling only.
	Very minor Common signaling overhead, no flexibility for network on individual control.


Table 2: Analysis of options to enable discovery transmission for Prose D2D users
With combined option 1 and 2, one simple but efficient way for network to control the resource can be the following. 

· The network may first enable Type 1 with common signaling (SIB) enable {Type 1 only} for all connected users when there is a low number of UEs. The network can keep track and make good resource allocation.
· The network may provide a resource pool in common signalling (SIB) however UEs are not authorized to use these resources without an explicit indication in dedicated signalling. This allows control per-UE while reducing the overall signalling required since only e.g. 1 bit is needed in dedicated signalling. 
· When resource utilisation starts to get higher, the network may start allocating additional Type 2 resources for new users in RRCconnectionsetup to deal with the higher load, instead of authorizing type 1 resource pool usage. Of course, the network may always allocate Type 2 resource for high QoS requirement users, or public safety users no matter of the load situation. In such a way, the network is always able to manage resource allocation according to the load easily. 
· In case of network experiencing extremely high load in EUTRAN side, the network may wish to disable the discovery, and common signaling disable signalling to {none} can be used. This can also save a lot of signaling. 
Proposal 3: It is proposed RAN2 to discuss and agree on combination of both common and dedicated signalling as working assumption for network to control connected user discovery transmission enabling. Type 1 resource pool is signalled in SIB, while authorisation to use the resource is in RRC Connection Setup / reconfiguration. 
3
Conclusion
In this contribution we analyzed the open issues for D2D discovery procedure, and we have made the following observations and proposals. 
Proposal 1: If to support idle user to transmit in Type 1 resource with 1a, it is proposed RAN2 to discuss discovery transmission constraints which can be configured by eNB, or enable UE to measure and report congestion in Type 1 resource.

Proposal 2: If to support idle user to transmit in Type 1 resource with 1b, it is proposed RAN2 to discuss the alternative in which “UE may use Type 1 resource after get back to idle mode for certain validty time once it get the Type 1 resource usage authroization in connected mode.” 

Proposal 3: It is proposed RAN2 to discuss and agree on combination of both common and dedicated signalling as working assumption for network to control connected user discovery transmission enabling. Type 1 resource pool is signalled in SIB, while authorisation to use the resource is in RRC Connection Setup / reconfiguration.
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