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1. Introduction
In RAN2#85bis meeting, some agreements on signaling flows for D2D discovery were reached. In this contribution, we further discuss the open issues for this topic and based on the discussion, our preferences are given.
2. Discussion
2.1. IDLE UEs
For UEs in RRC_IDLE, the following were agreed in RAN2#85bis [1]:
	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.


For bullet 1a, some IDLE UEs may want to use resource allocation of Type 2B, e.g., due to too much collision in the shared resource pool of Type 1. They might trigger RRC Connection establishment procedures in order to acquire the Type 2B resource allocation. But there is no conclusion whether the eNB supporting D2D must support both Type1 and Type2B resource allocation simultaneously. The eNB may support only Type1 resource allocation, but does not support Type 2B as the corresponding function is not supported due to software design or Type2B resource is limited. In this case, the resource allocation request for Type 2B would be failed, and the RRC connection establishment procedures will lead to unnecessary signaling overhead and increased RACH load. To avoid the negative effects, the network had better indicate whether it support Type2B or not.
Proposal 1: The eNB should provide an indicator in SIB to indicate whether it supports Type 2B resource allocation in the case that Type 1 transmission resource pool is broadcast via SIB.
Another question for bullet 1a is when UE releases the Type 1 resources used in IDLE state if it enters the RRC CONNECTED state. There are four options:
· Opt1: Release before the UE sends RRCconnectionRequest message;
· Opt2: Release when the UE completes RRC connection establishment procedure;
· Opt3: Release before the UE sends D2D discovery transmission resource request via the  UEAssistanceInformation message to the eNB;
· Opt4: Release when the UE receives new D2D discovery transmission resources from the eNB.
Our preference is option 4, i.e., UE can use the Type 1 resources configured by SIB until it is configured with new Type 1 resource pools or Type 2B resource In this way, service continuity can be best ensured. 
Proposal 2:  When the UE performs RRC IDLE to CONNECTED state transition, it can continue using the resources acquired in IDLE state until it receives the new D2D resource configuration from the eNB.
2.2. Connected UEs
For UEs in RRC_CONNECTED, the following were agreed in RAN2#85bis [1]:
	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)


And in RAN2#86 meeting, we also agreed to use the UEAssistanceInformation message for requesting ProSe discovery resource and reuse the RRCConnectionReconfiguration message to assign all dedicated ProSe configuration parameters. In this section, the detail contents of ProSe resource request/allocation will be discussed firstly, and then other open issues for discovery resource allocation will be discussed.
2.2.1 Contents of ProseDiscIndication in UEAssistanceInformation message [2]
1) In this section, we will discuss the contents of ProseDiscIndication in the UEAssistanceInformation message, which include the following issues:How to determine the periodicity of the D2D discovery resource
In Type 2B, the resource is assigned to UE in a semi-persistent manner. It needs further discussion whether the periodicity of Type 2B is the same as Type 1 and how the eNB determines the proper periodicity of the resource allocation if different periodicities would be allocated. However, the detail parameters and periodicities of Type 1 and Type 2B depend on RAN1’s discussion. If different periodicities are expected for the UE it may report it to the eNB as part of the ProSe discovery resource request. 

Proposal 3: Send an LS to RAN1 to ask whether the expected periodicity should be included in ProseDiscIndication of the UEAssistanceInformation message.
2) Whether RAN supports parallel discovery messages transmission within one discovery period
There seems to be reasonable to support parallel discovery messages as a UE may be interested to perform D2D discovery for multiple applications. And if parallel messages are supported in a discovery period, an identity (e.g. D2D discovery message index) needs to be included in the ProSe discovery resource request in order to distinguish the different D2D discovery applications for the UE and the eNB. The size of the identity is FFS.
Proposal 4: In order to support parallel discovery, the UE should include the identities corresponding to each D2D discovery request in ProseDiscIndication of the UEAssistanceInformation message to distinguish the different D2D discovery requests.
3) Expected resource allocation type

For each D2D discovery resource allocation request, the UE may have the expected resource allocation type. For example, a UE in RRC IDLE can get the Type 1 resource pool via SIB. However, if it wants the Type 2B resource allocation for avoiding collisions, it will trigger to initiate the RRC connected establishment procedure. In this case, the UE had better indicate its expected resource allocation type to the eNB in the D2D discovery resource allocation request. Then the eNB will try its best to allocation the D2D discovery resource type according to the UE’s exception.
Proposal 5: The UE should include its expected resource allocation type in ProseDiscIndication of the UEAssistanceInformation message.
4) Resource release request

In addition, the request UE knows when the D2D discovery service terminates. Thus the UE can indicate to the eNB if it wants to stop the D2D discovery transmission via UEAssistanceInformation message. Based on the indication, the eNB can de-configure the allocated D2D discovery transmission resources. 

Proposal 6: The UE may include a release request in the UEAssistanceInformation message to request the eNB to de-configure the D2D discovery transmission resources.
2.2.2 Contents of ProseDiscConfig in RRCConnectionReconfiguration message [2]
The eNB may configure the UE with Type 1 or Type 2B resources via dedicated signaling after receiving the ProSe discovery resource request from the UE. The detailed parameters of Type 1 and Type 2B resources can wait for RAN1’s conclusions.
However, for Type 1, if the eNB has already provided a Type 1 transmission pool in SIB and the allocated Type 1 resource pool via dedicated signaling is the same with the resource pool broadcast in SIB, it may only indicate the UE to use the Type 1 resources without detailed transmission pool information. Then the signaling overhead can be reduced. If the allocated Type 1 resource pool via dedicated signaling is different from the Type 1 transmission pool indicated in SIB, the eNB needs to include the detailed Type 1 transmission pool in the response to the resource allocation request.
Proposal 7: The eNB may only indicate the UE to use Type 1 resource without indicating the detailed transmission pool in RRCConnectionReconfiguration message if the Type 1 resource pool allocated for the connected UE is same as the Type1 resource pool broadcast in SIB.
In response to Proposal 4, if parallel discovery messages can be supported in one discovery period, the resource allocation response messages should indicate which resource is corresponding to which D2D discovery resource request.
Proposal 8: The eNB should indicate the identities of the D2D discovery requests with resource allocation in the RRCConnectionReconfiguration message if parallel discovery is supported.

2.2.3 Other open issue for discovery resource allocation
Using PDCCH to activate/deactivate resources for Type 2B
It is still FFS whether PDCCH is used for activation/deactivation of discovery transmission resources in the case of Type 2B. For VOIP traffic, there are talk spurt and silent period and in this case using PDCCH to activate/deactivate can realize fast switch between the two periods. However, there seems to no similar use case for D2D discovery. 
Proposal 9:  It is unnecessary to use PDCCH to activate/deactivate the Type2B resource allocated in ProseDiscConfig.

Whether resources remain valid if UE enters RRC_IDLE
In [3], the following descriptions are captured for the validity of the resource allocated in RRC_CONNECTED:

	-
The resources allocated by the eNB are valid until 
a)
the eNB de-configures the resource(s) by RRC signalling or 
b)
the UE enters IDLE.  (FFS whether resources may remain valid even in IDLE).


In our view, if UE enters RRC IDLE state, the configured resources shall be released. This operation can facilitate the eNB to manage the discovery resource with cellular systems. Furthermore, to release the configured resource when UE moves into the IDLE state is also compatible with the legacy cellular system. 
Proposal 10: If UE enters RRC IDLE state, it shall release the resources configured by eNB via dedicated signaling.
3. Conclusion
In this contribution, we discuss on the detailed signalling flows for D2D discovery. Our proposals are summarized in the following:
Proposal 1: The eNB should provide an indicator in SIB to indicate whether it supports Type 2B resource allocation in the case that Type 1 transmission resource pool is broadcast via SIB.
Proposal 2:  When the UE performs RRC IDLE to CONNECTED state transition, it can continue using the resources acquired in IDLE state until it receives the new D2D resource configuration from the eNB.
Proposal 3: Send an LS to RAN1 to ask whether the expected periodicity should be included in ProseDiscIndication of the UEAssistanceInformation message.
Proposal 4: In order to support parallel discovery, the UE should include the identities corresponding to each D2D discovery request in ProseDiscIndication of the UEAssistanceInformation message to distinguish the different D2D discovery requests.

Proposal 5: The UE should include its expected resource allocation type in ProseDiscIndication of the UEAssistanceInformation message.

Proposal 6: The UE may include a release request in the UEAssistanceInformation message to request the eNB to de-configure the D2D discovery transmission resources.

Proposal 7: The eNB may only indicate the UE to use Type 1 resource without indicating the detailed transmission pool in RRCConnectionReconfiguration message if the Type 1 resource pool allocated for the connected UE is same as the Type1 resource pool broadcast in SIB.

Proposal 8: The eNB should indicate the identities of the D2D discovery requests with resource allocation in the RRCConnectionReconfiguration message if parallel discovery is supported.

Proposal 9:  It is unnecessary to use PDCCH to activate/deactivate the Type2B resource allocated in ProseDiscConfig.

Proposal 10: If UE enters RRC IDLE state, it shall release the resources configured by eNB via dedicated signaling.
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