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Discussion and Decision
1. Introduction
So far, we have reached some agreements on the D2D Discovery resource allocation for the UEs in RRC_IDLE or RRC_CONNECTED and on the support of Inter-Cell D2D Discovery as well. 

[image: image1.png]RAN2 #85-bis

D2D Discovery
Resource Allocation
for the UEs in
RRC_IDLE and
RRC CONNECTED

RAN2 #86

Support of Inter-Cell
D2D Discovery

Mobility Suppot
for D2D
Discovery ?2?





However, it is still unclear how to handle the D2D Discovery resource during handover or cell reselection.  In this contribution, we discuss the resource configuration/reconfiguration for D2D Discovery transmission in these cases.
2. Discussions
At the RAN2#85 bis, the following conclusions were made[1]:

	Agreements

0. The eNB may provide D2D reception discovery resources in SIB. These may cover resources used for D2D transmission in this cell as well as resources used in neighbour cells. (Details FFS)
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 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)


2.1. Categorization of D2D Discovery resource configuration/reconfiguration

The D2D Discovery resource configuration/reconfiguration can be categorized as follows:
· Self-configuration/reconfiguration
Based on the Type 1 transmission resource pool provided in SIB, the UE authorized for D2D Discovery configures/reconfigures itself to use Type 1 resources. 
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· UE-Initiated configuration/reconfiguration
When receiving SIB which contains no D2D discovery transmission resource or when performing D2D Discovery transmission in RRC_CONNECTED, (after entering RRC_CONNECTED) the UE requests the eNB to configure/reconfigure the D2D Discovery transmission resources, and then the eNB provides a Type 1 transmission resource pool or dedicated Type 2B transmission resources via dedicated signalling.
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· Network-Initiated configuration/reconfiguration
When the eNB decides to configure/reconfigure D2D discovery transmission resources (e.g. during the handover), the eNB configures the UE to use a Type 1 transmission resource pool or dedicated Type 2B transmission resources via dedicated signalling.
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Proposal 1: The D2D Discovery resource configuration/reconfiguration can be categorized into 3 types, such as Self-configuration/reconfiguration, UE-Initiated configuration/reconfiguration, and Network-Initiated configuration/reconfiguration.
2.2. Mobility of the UEs and Reconfiguration of D2D Discovery resources
When the UE in RRC_IDLE or RRC_CONNECTED moves to a new cell, it may have to reconfigure the D2D Discovery transmission resources.  
Depending on the status of the UE and the D2D Discovery resource information in SIB or the dedicated signaling provided by the new eNB, 
· the UE may reconfigure the D2D Discovery transmission resources by itself or 
· the UE may have to request the resource reconfiguration of the new eNB or 
· the new eNB may reconfigure the D2D Discovery resources for the UE during mobility.
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2.3. Resource Configuration/Reconfiguration in Mobility Scenarios
(1) Scenario 1: Mobility of UEs using Type 1 resource pool in RRC_IDLE
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1.  When the UE in RRC_IDLE receives SIB containing the D2D support indication and the Type 1 transmission resource pool, it configures to use the resources in SIB. (Self-Configuration)
2.  After cell reselection, if the UE in RRC_IDLE receives SIB from the new eNB containing the D2D support indication and the Type 1 transmission resource pool, the UE reconfigures itself to use the resources in SIB. (Self-Reconfiguration)
Proposal 2: When the UE is in RRC_IDLE, the UE initially configures itself to use Type 1 transmission resources in SIB broadcast by the eNB. (Self-Configuration)
Proposal 3: When the UE in RRC_IDLE moves to a new cell (e.g. cell reselection), the UE reconfigures itself to use Type 1 resources in SIB broadcast by the new eNB. (Self-Reconfiguration)
(2) Scenario 2: Mobility of UEs using Type 1 resource pool in RRC_CONNECTED

<Scenario 2A: UE-Initiated Configuration & Self-Reconfiguration>
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1.  When the UE in RRC_IDLE receives SIB containing the D2D support indication but NO Type 1 transmission resource pool, it enters RRC_CONNECTED and requests D2D Discovery transmission resource configuration of the eNB.  Then, the eNB configures the UE to use Type 1 resource pool.  (UE-Initiated Configuration)
2.  During the handover, the UE receives HandoverCommand message which contains SIB of the new eNB.  If the SIB includes Type 1 resource pool provided by the new eNB, the UE reconfigures itself to use the resources in SIB. (Self-Reconfiguration)
<Scenario 2B: UE-Initiated Configuration & UE-Initiated Reconfiguration>
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1.  When the UE in RRC_IDLE receives SIB containing the D2D support indication but NO Type 1 transmission resource pool, it enters RRC_CONNECTED and requests D2D Discovery transmission resource configuration of the eNB.  Then, the eNB configures the UE to use Type 1 resource pool.  (UE-Initiated Configuration)
2.  During the handover, the UE receives HandoverCommand message which contains SIB of the target eNB.  If the SIB does not include Type 1 resource pool, the UE requests D2D transmission resource configuration of the target eNB.  Then, the target eNB configures the UE to use Type 1 resource pool or Type 2B dedicated resources.  (UE-Initiated Reconfiguration)

<Scenario 2C: UE-Initiated Configuration & Network-Initiated Reconfiguration>
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1.  When the UE in RRC_IDLE receives SIB containing the D2D support indication but NO Type 1 transmission resource pool, it enters RRC_CONNECTED and requests D2D Discovery transmission resource configuration of the eNB.  Then, the eNB configures the UE to use Type 1 resource pool.  (UE-Initiated Configuration)

2.  During the handover, the source eNB informs the target eNB of Discovery resource configuration of the UE.  Considering the UE’s resource configuration, the target eNB reconfigures the Discovery transmission resources for the UE, and then sends the source eNB the resource reconfiguration information which is finally delivered to the UE. (Network-Initiated Reconfiguration)

(3) Scenario 3: Mobility of UEs using Type 2B resources in RRC_CONNECTED

<Scenario 3A: UE-Initiated Configuration & UE-Initiated Reconfiguration>
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1.  When the UE in RRC_CONNECTED initiates D2D Discovery transmission, it requests D2D Discovery transmission resource configuration of the eNB.  Then, the eNB configures the UE to use Type 2B dedicated resources.  (UE-Initiated Configuration)

2.  During the handover, the UE receives HandoverCommand message which contains SIB of the target eNB.  If the target eNB supports D2D Discovery, the UE requests D2D transmission resource reconfiguration of the target eNB after the handover.  Then, the target eNB reconfigures the UE to use Type 1 resource pool or Type 2B dedicated resources.  (UE-Initiated Reconfiguration)

<Scenario 3B: UE-Initiated Configuration & Network-Initiated Reconfiguration>
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1.  When the UE in RRC_CONNECTED initiates D2D Discovery transmission, it requests D2D Discovery transmission resource configuration of the eNB.  Then, the eNB configures the UE to use Type 2B dedicated resources.  (UE-Initiated Configuration)

2.  During the handover, the source eNB informs the target eNB of Discovery resource configuration of the UE.  Considering the UE’s resource configuration, the target eNB reconfigures the Discovery transmission resources for the UE, and then sends the source eNB the resource reconfiguration information which is finally delivered to the UE. (Network-Initiated Reconfiguration)

2.4. UE-Initiated vs. Network-Initiated reconfiguration
As shown in the signalling flows in Scenario 2 and 3, when the UE in RRC_CONNECTED initiates D2D Discovery transmission, it requests the eNB to configure the transmission resources.  Then the UE uses the resources configured by the eNB. 
Proposal 4: When the UE in RRC_CONNECTED initiates D2D Discovery transmission, it requests the eNB to configure the transmission resources, and then the eNB configures the resources on the basis of the UE’s request.  (UE-Initiated Configuration)
When the UE in RRC_CONNECTED moves to a new cell, the reconfiguration of D2D Discovery transmission resources is required.  The reconfiguration of transmission resources is initiated by the UE or the Network.  The Network-Initiated reconfiguration has some drawbacks as follows:
· Standardization Impact
When reconfiguring the Discovery transmission resources for the UE, the target eNB should get the UE’s resource configuration information from the source eNB during the handover.  It is thus required to introduce a new information elements in HandoverRequest message.  After reconfiguring the resources, the target eNB needs to deliver the reconfiguration information to the source eNB, which is finally forwarded to the UE. Therefore, a new information element should be added into HandoverRequestAck and HandoverCommand, respectively. 
· Pingpong/frequent handover
The main difference between the Network-Initiated and UE-Initiated reconfiguration is whether the resource is pre-allocated or not.  In case of the Network-Initiated reconfiguration, the target eNB reserves and reconfigures Discovery transmission resources during the handover without respect to the Discovery period of the UE.  On the other hand, in case of the UE-Initiated reconfiguration, the UE can request Discovery resource reconfiguration of the new eNB on the next duration of the D2D Discovery after the handover.  Therefore, if the UE having long-term Discovery transmission period experiences highly frequent handover, the Network-Initiated reconfiguration reduces the resource utilization. 
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· Cell-specific & Location-based Discovery
Depending on the D2D application, the UE may perform the cell-specific and location-based D2D Discovery.  In this case, the Discovery transmission may be stopped when the UE move to another cell.  If the target eNB cannot get any application-specific information during the handover, it may allocate and reconfigure the Discovery transmission resources uselessly. 
Proposal 5: When the UE in RRC_CONNECTED moves to a new cell, the reconfiguration request of the Discovery transmission resources could be initiated by the UE or the Network.  The UE-Initiated reconfiguration should be a baseline.
3. Conclusion
In this contribution, we discuss how to handle the D2D Discovery resource during handover or cell reselection. Our proposals are summarized as follows:
Proposal 1: The D2D Discovery resource configuration/reconfiguration can be categorized into 3 types, such as Self-configuration/reconfiguration, UE-Initiated configuration/reconfiguration, and Network-Initiated configuration/reconfiguration.
Proposal 2: When the UE is in RRC_IDLE, the UE initially configures itself to use Type 1 transmission resources in SIB broadcast by the eNB. (Self-Configuration)
Proposal 3: When the UE in RRC_IDLE moves to a new cell (e.g. cell reselection), the UE reconfigures itself to use Type 1 resources in SIB broadcast by the new eNB. (Self-Reconfiguration)
Proposal 4: When the UE in RRC_CONNECTED initiates D2D Discovery transmission, it requests the eNB to configure the transmission resources, and then the eNB configures the resources on the basis of the UE’s request.  (UE-Initiated Configuration)
Proposal 5: When the UE in RRC_CONNECTED moves to a new cell, the reconfiguration request of the Discovery transmission resources could be initiated by the UE or the Network.  The UE-Initiated reconfiguration should be a baseline.
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