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1 Introduction
LTE Device to Device Proximity Services work Item was approved in RAN Meeting #63 [1]. As per the WID, eNB resource allocation mechanism for D2D discovery needs to be discussed and specified in RAN2. In this paper we discuss the detailed signaling flows for Type 2B Resource Allocation.
2 Discussion
RAN2 Agreements [2]: In the RAN2 meeting #85bis the following agreement was made for Type 2B resource allocation mechanism for D2D direct discovery:
“In case of Type 2B, only an RRC Connected UE may request resources for transmission of D2D discovery messages from the eNB via RRC and the eNB assigns these resources via RRC. As baseline, UE releases the transmission resources the latest when the UE enters IDLE or when the eNB withdraws the resource by RRC signalling.
In case of Type 2B as baseline radio resource are allocated by RRC. Use of activation/deactivation of radio resources using PDCCH is FFS.”

The following aspects of Type 2B resource allocation signalling are open and needs to be decided.
1. Trigger to request for Type 2B discovery resources: Network may support Type 1 and/or Type 2B discovery resource allocation mechanisms. If both Type 1 and Type 2B discovery resource allocation mechanisms are supported by the network then when does the UE requests for Type 2B discovery resources? Is it controlled by network or UE decides on its own? If controlled by network, what is the procedure for this control? 

2. (Re-) Assignment of Type 2B discovery resources: What are the messages exchanged between UE and eNB for Type 2B resource assignment? What are the parameters carried in these messages?

3. Release of Type discovery resources: Who (UE and/or eNB) initiates the release of Type 2 discovery resources? What are the messages exchanged between UE and eNB for Type 2B resource release? What are the parameters carried in these messages?

4. Handover and Type 2B discovery resource assignment: What happens when UE handover from one eNB to another? How and when the assigned resources in source eNB are released? How and when the resources are re-assigned to UE in target eNB?
2.1 Trigger to request for Type 2B Resources
Network may support Type 1 and/or Type 2B discovery resource allocation. Network indicates in the D2D SIB whether the Type 1 and/or Type 2B discovery resource allocation is supported by it or not. 
· If network supports only Type 2B discovery resource allocation mechanisms then D2D UE which wants to transmit discovery message(s) requests for Type 2B discovery resources from the eNB.
· If both Type 1 and Type 2B discovery resource allocation mechanisms are supported by the network then network may pre-configure certain UE(s) to use Type 2B discovery resources based on UE’s subscription (e.g. High priority user or stationary user etc). 
· If the UE has been pre configured to use Type 1 and Type 2B discovery resources and if network supports Type 1 and Type 2B discovery resource allocation mechanism then whether to use Type 1 or Type 2B discovery resources can be left to UEs implementation. UE can always use the Type 2B discovery resources. Alternately UE can request for Type 2B discovery resources if the higher layers in UE indicate to use Type 2B discovery resources for transmission of certain discovery information. Alternately UE can request for Type 2B discovery resources if it detects that Type 1 discovery resources are already being used by the other UEs.
Observation 1: Network may allow certain UEs to request for Type 2B discovery resources if network supports both Type 1 and Type 2B discovery resource allocation mechanism.

Observation 2: Trigger to request for Type 2B discovery resources can be determined by UE if network supports both Type 1 and Type 2B discovery resource allocation mechanism and if the UE is allowed to request for Type 1 and Type 2B discovery resources.
Proposal 1: Support for Type 1 and/or Type 2B discovery resource allocation by serving cell is signalled in D2D SIB.
Proposal 2: Whether a UE is allowed to use Type1 and/or Type 2B discovery resources can be pre-configured by network if network supports both Type 1 and Type 2B discovery resource allocation.
Proposal 3: If the UE is allowed to use Type 1 and Type 2B discovery resources and if network supports Type 1 and Type 2B discovery resource allocation mechanism then whether to use Type 1 or Type 2B discovery resources is up to the UEs implementation.
2.2 Assignment of Type 2B Resources

As per RAN 2 agreements [2] UE request resources for transmission of D2D discovery messages from the eNB via RRC and the eNB assigns these resources via RRC. 
The signalling flow between UE and eNB for assignment of Type 2B discovery resources is shown in Figure 1.

[image: image1.emf]Tx UE eNB

DISCOVERY RESOURCE REQUEST

DISCOVERY RESOURCE 

CONFIGRUTATION


Figure 1 Signalling flow between TX UE and eNB for Type 2B discovery resource assignment
1. If UE is in RRC_IDLE state it establishes the RRC connection & transition to RRC_CONNECTED state.

2. UE sends the Discovery Resource Request to eNB. Discovery Resource Request indicates
·   Number of discovery messages for which UE wants the discovery resource(s)
3. ENB receives the Discovery Resource Request from UE. ENB validates whether the UE is allowed to request Type 2B discovery resources or not. ENB validates this based on UE context received from MME. If the validation is successful, eNB allocates the discovery resources and indicates the same to UE in Discovery Resource Configuration message. 
·   Indication of first instance of assigned discovery resource: If the Discovery Resource Configuration message is received by UE in discovery resource period ‘x’ then first instance of assigned discovery resource corresponds to the discovery resource period ‘x+1’. This is illustrated in Figure 2. Discovery resource period and discovery resource pools (Type 1 TX and RX) are signaled in D2D SIB [3].
·   Periodicity of assigned discovery resources: The periodicity of assigned discovery resource is equal to Discovery Resource Period. This is illustrated in Figure 2.
·   Duration of assigned discovery resources: The assigned discovery resource is valid for certain number of transmissions indicated in the Discovery Resource Configuration message or it may be valid until the discovery resources are released by UE or eNB by explicit signaling or until the RRC connection is released. 
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Figure 2 Periodicity & location of assigned Type 2B discovery resources
Proposal 4: UE sends the discovery resource request to eNB to request for Type 2B discovery resources. The discovery resource request includes number of discovery messages for which UE wants discovery resources.
Proposal 5: On receiving a discovery resource request from UE, eNB validates whether UE is allowed to request for Type 2B discovery resources or not using the UE context received from MME. If yes then eNB allocates the discovery resources and indicates the same to UE in Discovery Resource Configuration message.

Proposal 6: The assigned discovery resources are applicable from the next discovery resource period which falls immediately after the reception of discovery resource configuration message.
Proposal 7: The periodicity of assigned discovery resource is equal to Discovery Resource Period signaled in D2D SIB.

Proposal 8: The assigned discovery resource is valid for certain number of transmissions indicated in the Discovery Resource Configuration message or it may be valid until the assigned discovery resources are released.
2.3 Release of Type 2B Resources

The assigned discovery resources are released when:
1. RRC connection is released.
2. The number of transmissions for which discovery resources are assigned is over.

3. Upper layers in UE indicate to release the assigned resources. For example, D2D application is stopped by user and discovery information transmission is not required. In this scenario the RRC connection may not be released as UE may be having active data connection with eNB. 

4. ENB withdraws assigned discovery resources.

The signalling flow between UE and eNB for release of Type 2B discovery resources is shown in Figure 3.
1. In case of UE initiated release the UE sends Discovery Resource Release message to eNB. If multiple discovery resources are assigned and UE wants to release some discovery resources, UE indicates number of discovery resources to be released. 
2. In case of eNB initiated release or in response to Discovery Resource Release message from UE, eNB sends the Discovery Resource Configuration message and indicates the existing discovery resources (if any). The eNB releases the discovery resources after receiving the Discovery Resource Configuration Ack from UE.
Observation 3: Discovery resource release can also be initiated by UE
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Figure 3 Type 2B Discovery Resource Release

Proposal 9: The assigned Type 2B discovery resources are released if RRC connection is released or if the number of discovery resource cycles for which discovery resources are assigned is over or if upper layer in UE indicate to release the assigned resources or if eNB withdraws the assigned discovery resources.
Proposal 10: The assigned discovery resources release can be initiated by UE or eNB. All or some of the discovery resources can be released.
Proposal 11: In case of UE initiated release the UE sends Discovery Resource Release message to eNB. 
2.4 Handover and Type 2B Resources

TX UE assigned Type 2B discovery resources may be mobile. The signalling flow for Type 2B resource re-assignment when TX UE moves from cell of one eNB to cell of another eNB is illustrated in Figure 4.

Option 1: Network Initiated Reallocation
1. During the handover preparation the source eNB sends the discovery resource context i.e. information about the Type 2B resources assigned to UE to target eNB in the Handover Request message. 

2. Target eNB provides the Type 2B discovery resources information to source eNB in the Handover Request Acknowledgement message which are sent to UE by the source eNB in the RRC Connection Reconfiguration message.

3. UE stops using the discovery resources assigned in the source eNB after receiving the RRC Connection Reconfiguration message including the mobilityControlnfo. 
4. UE uses the assigned discovery resources (i.e. discovery resources received in Handover command) in the target eNB after sending the RRC Connection Reconfiguration Complete message.
5. Source eNB releases the assigned Type 2B discovery resources when it receives the UE Context Release message from target eNB.
Option 2: UE Initiated Reallocation
1. UE stops using the discovery resources assigned in the source eNB after receiving the RRC Connection Reconfiguration message including the mobilityControlnfo. 
2. UE sends the Discovery Resource Request to eNB after it handovers to target eNB i.e. after it sends the RRC Connection Reconfiguration Complete message to target eNB. ENB allocates the discovery resources and indicates the same to UE in Discovery Resource Reconfiguration message.
3. Source eNB releases the assigned Type 2B discovery resources when it receives the UE Context Release message from target eNB.
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Figure 4 Type 2B Discovery Resource Reassignment during handover
Option 1 is according to the legacy handover procedure wherein UEs AS context is transferred from source eNB to target eNB instead of UE sending the same to target eNB after handover. So we propose to adopt option 1.
Proposal 12: We propose that signalling flow of option 1 should be adopted, for release of discovery resources in source eNB and re-assignment of discovery resources in target eNB.
3 Conclusion

In this paper we have discussed the detailed signaling flows for Type 2B Resource Allocation. 

Observation 1: Network may allow certain UEs to request for Type 2B discovery resources if network supports both Type 1 and Type 2B discovery resource allocation mechanism.

Observation 2: Trigger to request for Type 2B discovery resources can be determined by UE  if network supports both Type 1 and Type 2B discovery resource allocation mechanism and if the UE is allowed to request for Type 2B discovery resources.

Observation 3: Discovery resource release can also be initiated by UE

Proposal 1: Support for Type 1 and/or Type 2B discovery resource allocation by serving cell is signalled in D2D SIB.
Proposal 2: Whether a UE is allowed to use Type 1 and/or Type 2B discovery resources can be pre-configured by network if network supports both Type 1 and Type 2B discovery resource allocation.

Proposal 3: If the UE is allowed to use Type 1 and Type 2B discovery resources and if network supports Type 1 and Type 2B discovery resource allocation mechanism then whether to use Type 1 or Type 2B discovery resources is up to the UEs implementation.
Proposal 4: UE sends the discovery resource request to eNB to request for Type 2B discovery resources. The discovery resource request includes number of discovery messages for which UE wants discovery resources.

Proposal 5: On receiving a discovery resource request from UE, eNB validates whether UE is allowed to request for Type 2B discovery resources or not using the UE context received from MME. If yes then eNB allocates the discovery resources and indicates the same to UE in Discovery Resource Configuration message.

Proposal 6: The assigned discovery resources are applicable from the next discovery resource period which falls immediately after the reception of discovery resource configuration message.

Proposal 7: The periodicity of assigned discovery resource is equal to Discovery Resource Period signaled in D2D SIB.

Proposal 8: The assigned discovery resource is valid for certain number of transmissions indicated in the Discovery Resource Configuration message or it may be valid until the assigned discovery resources are released.
Proposal 9: The assigned Type 2B discovery resources are released if RRC connection is released or if the number of discovery resource cycles for which discovery resources are assigned is over or if upper layer in UE indicate to release the assigned resources or if eNB withdraws the assigned discovery resources.
Proposal 10: The assigned discovery resources release can be initiated by UE or eNB. All or some of the discovery resources can be released.

Proposal 11: In case of UE initiated release the UE sends Discovery Resource Release message to eNB. 

Proposal 12: We propose that signalling flow of option 2 should be adopted, for release of discovery resources in source eNB and re-assignment of discovery resources in target eNB.
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