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1 Introduction
RAN2 Agreements [1] [2]: 
· In RRC connected, UE request for resources for discovery information announcement via RRC. Type 1 resource pool or dedicated resources can be provided to UE via dedicated signalling.

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

· As baseline, re-use the UEAssistanceInformation message for requesting ProSe discovery resources
In this paper we discuss the various parameters which need to be signaled in dedicated RRC signaling.

2 Discussion
2.1 Request for Discovery Resources
As per RAN 2 agreements [1], RRC connected UE request for resources for discovery information announcement via RRC. The parameters to be included in request for discovery information announcement are FFS. The signalling flow between UE and eNB for assignment of discovery resources is shown in Figure 1. UE sends the request for discovery information announcement using the UEAssistanceInformation message. ENB assigns the resources for discovery resource announcement using RRCConnectionReconfiguration message. 
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Figure 1 Signalling flow between TX UE and eNB for discovery resource assignment in RRC Connected
2.1.1 Parameters for Discovery Resource Info
NumDiscoveryAnnouncements: Multiple Discovery Applications may be running in the UE. Distinct discovery information (i.e. discovery code) is announced by each discovery application every discovery period.  Instead of requesting resource for announcement of discovery information of each application using independent request it is beneficial to request resources for announcement of discovery information of multiple applications using one request. Parameter ‘NumDiscoveryAnnouncements’ in UEAssistanceInformation message indicates how many distinct discovery informations are announced by the UE every discovery period.  

There are no specific requirements specified in SA1 or SA2 with regards to discovery delay or discovery transmission periodicity. So we assume that the discovery delay or discovery transmission periodicity is same as the discovery resource period i.e. the periodicity at which network reserves resources for discovery. There is no need to indicate discovery transmission periodicity for discovery information announcement in UEAssistanceInformation message. 
Proposal 1: UE indicates how many distinct discovery information it wants to announce every discovery period in the UEAssistanceInformation Message (using parameter ‘NumDiscoveryAnnouncements’) to eNB.

The number of discovery informations being announced by the UE may change with time. Certain discovery applications may be closed by the UE and/or new discovery applications may be started by the UE. UE informs the eNB if there is any change in number of distinct discovery information being announced by UE. ‘NumDiscoveryAnnouncements’ in the recently received in the UEAssistanceInformation message by eNB overrides the ‘NumDiscoveryAnnouncements’ received previously. Using the parameter ‘NumDiscoveryAnnouncements‘, eNB has the context of current resource requirements of UE and can assign resources or release the already assigned resources accordingly. ‘NumDiscoveryAnnouncements’ in the UEAssistanceInformation message is set to zero if UE does not have any discovery information to announce. A prohibit timer can be defined to minimise frequent transmission of UEAssistanceInformation message with updated NumDiscoveryAnnouncements.
Proposal 2: UE informs the eNB if there is any change in number of distinct discovery information being announced by UE. ‘NumDiscoveryAnnouncements’ in the UEAssistanceInformation message is set to zero if UE does not have any discovery information to announce. ‘NumDiscoveryAnnouncements’ in the recently received UEAssistanceInformation message by eNB overrides the ‘NumDiscoveryAnnouncements’ received previously.
Proposal 3: Define a prohibit timer to minimise frequent transmission of UEAssistanceInformation message with updated ‘NumDiscoveryAnnouncements’. 
Table 1 summarises the parameters for discovery resource request in UEAssistanceInformation Message.
Table 1
	Parameters for Discovery Resource Info in UEAssistanceInformation Message

	1) NumDiscoveryAnnouncements;

Number of distinct discovery information UE wants to announce every discovery period


2.1.2 Parameters for Discovery Resource Configuration
As per the RAN2 agreements, the eNB validates whether the UE is authorized for ProSe Direct Discovery announcement using the UE context received from MME. Type 1 resource pool or dedicated resources are provided to UE via dedicated signalling if the UE is authorized for ProSe Direct Discovery.
Authorisation Failure: If the eNB determines that UE is not authorised for ProSe Direct Discovery announcement then it does not assign the Type 1 resource pool or dedicated resources to UE. It rejects the discovery resource request and should inform the same to UE in RRCConnectionReconfiguration. The eNB sends RRCConnectionReconfiguration with no TX resources and with an indication that resource request is rejected because of authorisation failure. The indication is helpful as RRC can inform this to upper layer and upper layer may perform re-authorisation with ProSe function.

Proposal 4: If the eNB determines that UE is not authorised for ProSe Direct Discovery announcement, it rejects the discovery resource request and sends RRCConnectionReconfiguration with no TX resources and with an indication that resource request is rejected because of authorisation failure. 
Dedicated Resource Assignments: eNB allocates the dedicated resources for discovery announcements based on the resource requirements of UE indicated by the parameter ‘NumDiscoveryAnnouncements’ in the latest received UEAssistanceInformation message. If eNB does not have enough resources it may assign in RRCConnectionReconfiguration message fewer dedicated discovery resources than requested by UE. Later if resources are available eNB can send the RRCConnectionReconfiguration message autonomously with higher number of dedicated discovery resources.

Proposal 5: The number of dedicated resources assigned in RRCConnectionReconfiguration message is <= the number of resources needed for transmissions of distinct discovery information indicated by the parameter ‘NumDiscoveryAnnouncements’ in the latest UEAssistanceInformation message.

Type 1 TX Resource Pool: eNB may provide the Type 1 resource pool for discovery announcements. The UE randomly selects resource(s) from Type 1 resource pool for announcing discovery information. The question is how many resources UE can use from Type 1 resource pool. The number of distinct discovery information indicated in the UEAssistanceInformation Message provides the eNB with information about the discovery resource requirements in the cell and accordingly eNB provisions the size of Type 1 resource pool. So UE shall not use more resources from assigned Type 1 resource pool than it has requested in the UEAssistanceInformation Message. 

Proposal 6: UE shall not use more resources from assigned Type 1 resource pool than it has requested in the UEAssistanceInformation Message.
The parameters to be signaled in discovery resource configuration are illustrated in Table 2. The parameters to indicate the TX resource pool are as per the RAN 1 LS [3].
Table 2
	Parameters for Discovery Resource Configuration in RRCConnectionReconfiguration Message

	1) Type 1 TX Resource Pool:

a.  Resource Pool information
        List of parameters as per RAN 1 LS [3]

i. discoveryPeriod
ii. discoveryOffsetIndicator
iii. discoverySubframeBitmap
iv. discoveryNumRepetition 

v. discoveryNumPRB
vi. discoveryStartPRB
vii. discoveryEndPRB
viii. discoveryCPLength

ix. d2dSSId

x. discoveryAlpha

xi. discoveryP0

xii. discoveryNumRetx
2) Dedicated Resource Assignments:

a. NumAssignments;

For each of the assigned resource include:

i. ResourceIndex

Indicates the index of discovery resource in Type 2 TX Resource Pool
b. Type 2 TX Resource Pool 

i. discoveryPeriod
ii. discoveryOffsetIndicator
iii. discoverySubframeBitmap
iv. discoveryNumRepetition 

v. discoveryNumPRB
vi. discoveryStartPRB
vii. discoveryEndPRB
viii. HoppingParamA

ix. HoppingParamC

x. HoppingParambDash
xi. Type2BCPLength
xii. d2dSSId

xiii. discoveryAlpha
xiv. discoveryP0
xv. discoveryNumRetx
NOTE: In resource pools the parameters discoveryPeriod, discoveryNumRetx can be skipped as they are available in SIB.
3) Indication that resource request is rejected because of authorisation failure


3 Conclusion

In this paper we have discussed the various parameters which need to be signaled in dedicated RRC signaling.

Proposal 1: UE indicates how many distinct discovery information it wants to announce every discovery period in the UEAssistanceInformation Message (using parameter ‘NumDiscoveryAnnouncements’) to eNB.

Proposal 2: UE informs the eNB if there is any change in number of distinct discovery information being announced by UE. ‘NumDiscoveryAnnouncements’ in the UEAssistanceInformation message is set to zero if UE does not have any discovery information to announce. ‘NumDiscoveryAnnouncements’ in the recently received UEAssistanceInformation message by eNB overrides the ‘NumDiscoveryAnnouncements’ received previously.
Proposal 3: Define a prohibit timer to minimise frequent transmission of UEAssistanceInformation message with updated ‘NumDiscoveryAnnouncements’. 
Proposal 4: If the eNB determines that UE is not authorised for ProSe Direct Discovery announcement, it rejects the discovery resource request and sends RRCConnectionReconfiguration with no TX resources and with an indication that resource request is rejected because of authorisation failure. 

Proposal 5: The number of dedicated resources assigned in RRCConnectionReconfiguration message is <= the number of resources needed for transmissions of distinct discovery information indicated by the parameter ‘NumDiscoveryAnnouncements’ in the latest UEAssistanceInformation message.

Proposal 6: UE shall not use more resources from assigned Type 1 resource pool than it has requested in the UEAssistanceInformation Message.
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