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1
Introduction
In RAN#63, the new WI on LTE Device to Device Proximity Services was agreed [1]. At RAN2, quite some agreements were reached in previous meeting concerning RRC signaling for D2D communication and discovery [2]. 
For D2D RRC signaling, the stage-3 agreements are:
1
Introduce one ProSe SIB for all common configuration, covering discovery and communication.

2
Re-use the RRCConnectionReconfiguration message to assign all dedicated ProSe configuration parameters

3
As baseline, re-use the UEAssistanceInformation message for requesting ProSe discovery resources

Based on those previous agreements, the general framework for RRC signaling is in a good shape. However, there are still some open issues worth further investigation. For example, it’s still FFS how UE trigger information is signaled. For example, how the network grants resource authroziation efficiently to address those triggers, etc. In this contribution, we will address these leftover issues. 
2
Discovery resource authorization
Some agreements were reached in previous RAN2#85bis meeting concerning D2D communication and discovery [3]. 
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 main intention of the discovery procedure in [3] 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 accordingly. Moreover, the network may wish to have individual configuration capability on discovery resources to enable more flexibility in D2D discovery control. 

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 authorize UE resource usage (as we listed as Option 1 below). Considering such dedicated signaling for all 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 implementation since this can be done jointly during the admission control.
On the other hand, to support low signaling overhead on controling a large number of 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 uses 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 uses 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.
	Saves signaling significantly, also enables network to control a large number of number of users quickly when a 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 1: Analysis of options to enable discovery transmission for Prose D2D users
With combined option 1 and 2, one example on 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 of 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 authorization in dedicated signalling. This allows control per-UE while reducing the overall signalling required since only e.g. 1 bit is needed in dedicated authorization 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 a common signaling disable signalling to {none} can be used. This can also save a lot of signaling. 
Proposal 1: Type 1 resource pool is signalled in SIB, while the authorisation for using resources from this pool can be signaled in RRCConnectionSetup / RRCConnectionReconfiguration.
3
Signalling Flow
Based on the authorization framework above, the idle users may (on many occasions) need to trigger RRC connection just for the purpose of D2D communication and/or discovery resource authorization [4]. In [2], there are some new agreements for idle user to trigger RRC connection for communication and discovery,

3
UE informs eNB that an RRC Connection establishment is for the purpose of ProSe Direct communication (FFS how this is signalled and how it is related to the establishment cause). 
4
Capture in 36.331 that UE triggers RRC Connection for D2D purposes when the following conditions are met:


- UE has serving cell in RRC_IDLE; and


- System Information Indicates that UE should establish RRC Connection for D2D communication (see agreements on resource allocation); and


- UE has D2D communication data to send.

2
UE informs eNB that an RRC Connection establishment is for the purpose of ProSe Direct discovery (FFS how this is signalled and how it is related to the establishment cause). 

3
Capture in 36.331 that UE triggers RRC Connection for ProSe discovery purposes when the following conditions are met:


- UE has suitable serving cell in RRC_IDLE; and


- System Information Indicates that UE should establish RRC Connection for D2D discovery; and


- UE has D2D discovery information to send.
The signaling flow for the whole operation can be illustrated as in Figure 1. The RRCconnectionReconfiguration approach is efficient for UEs which are in connected mode when the D2D discovery is triggered, but it will introduce too much delay and extra signaling for users starting in idle mode, and based on our analysis in the previous section, a more efficient approach is to handle the resource authorization for originally idle users is to use the RRC connection setup signalling. Therefore in our opinion, resource authorization aligns well with a possible idle user’s new RRC connection setup triggers/causes. Maybe a good way forward for this aspect is for users to indicate this new RRC connection cause (D2D discovery and/or D2D communication in RRC connection request, and the eNB can flexibly control the type 1 resource pool authorization with RRCconnectionsetup signaling.

[image: image1]
Figure 1: whole operation for Prose D2D users
Proposal 2: It is proposed RAN2 to discuss and agree on the above procedure for RRC signalling for resource authorization during RRC connection setup for originally idle D2D users.
4
Conclusion
In this contribution we analyzed the open issues for RRC signalling, and we have made the following observations and proposals. 
Proposal 1: Type 1 resource pool is signalled in SIB, while the authorisation for using resources from this pool can be signaled in RRCConnectionSetup / RRCConnectionReconfiguration.
Proposal 2: It is proposed RAN2 to discuss and agree on the above procedure for RRC signalling for resource authorization during RRC connection setup for originally idle D2D users.
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