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1
Introduction
In RAN2 #85 Bis, RAN2 made some progress related to signalling aspects of ProSe Direct Discovery. In this contribution we analyse the interaction of RRC with other layers inside UE, so that agreed signalling requirements can be fulfilled.  

2
Discussion
RAN2 made following agreements in RAN2 #85 [1]:

	23.Y.3
Radio resource allocation

There are two types of resource allocation for discovery information announcement.
-
Type 1: A resource allocation procedure where resources for announcing of discovery information are allocated on a non UE specific basis, further characterized by:
……………….

-
Type 2: A resource allocation procedure where resources for announcing of discovery information are allocated on a per UE specific basis, further characterized by:

-
The UE in RRC_CONNECTED may request resource(s) for announcing of discovery information from the eNB via RRC.

-
The eNB assigns resource(s) via RRC.

……..

For UEs in RRC_IDLE:

-
The eNB may select one of the following options: 

-
The eNB may provide a Type 1 resource pool for discovery information announcement in SIB. UEs that are authorized for Prose Direct Discovery use these resources for announcing discovery information in RRC_IDLE. 

-
The eNB may indicate in SIB that it supports D2D but does not provide resources for discovery information announcement. UEs need to enter RRC Connected in order to request D2D resources for discovery information announcement.

For UEs in RRC_CONNECTED:

-
A UE authorized to perform ProSe Direct Discovery announcement indicates to the eNB that it wants to perform D2D discovery announcement

…………

-
The eNB may configure the UE to use a Type 1 resource pool or dedicated Type 2 resources for discovery information announcement via dedicated RRC signalling (or no resource).

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


These agreements creates following requirement at RRC:

Table 1: Requirements at RRC
	Requirement 
	Description

	1
	When UE is in RRC_IDLE it may not be required to send the indication to the eNB for resource request depending on content of the SIB (i.e. Type 1 Tx pool available).

	2
	If Type 1 Tx pool is not present in SIB but it is indicated discovery is supported then UE needs to enter into RRC-CONNECTED and then send the indication to the eNB

	3
	If UE was performing discovery announcement in RRC_IDLE and it enters into RRC_CONNECTED because of any reason it has to send indication to eNB.

	4
	If UE is in RRC_CONNECTED and then it becomes interested in discovery announcement UE needs to send the indication to the eNB.

	5
	If eNB deconfigures the discovery resources and UE is still interested in announcing discovery then UE has to send indication to eNB.

	6
	If discovery is not supported in the cell then UE should not announce discovery.


Definitely RRC requires some triggers from upper layers to send the indication to the eNB. In this document we refer NAS as defined in TS 24.301 and ProSe Protocol as defined in TS 24.334. Currently NAS MO Service Request procedure is responsible for RRC transition to RRC_CONNECTED state. However to fulfil the requirement (3,4,5) i.e. when UE is already in connected state then trigger from NAS cannot be expected. To handle this situation it is better that always trigger is sent from ProSe Protocol to the RRC. As ProSe Protocol is aware if UE has valid ProSe Application Code and if the discovery application is running so ProSe Protocol is the right place for all the triggers to the RRC. In this way when UE is in RRC_IDLE, and if it is required to send discovery indication to the eNB then ProSe Protocol request NAS to send SR, so that RRC can transitions to RRC_CONNECTED (hence NAS is in ECM_CONNECTED). Once this transition is done Prose Protocol sends trigger to RRC directly so that RRC can indicate discovery indication to the eNB.
Observation 1: As ProSe Protocol is aware if the UE has valid ProSe Application Code and if the discovery application is running so the ProSe Protocol is best suited to initiate all the necessary triggers to the RRC.
Observation 2: ProSe protocol sends trigger to RRC for the discovery indication. ProSe protocol triggeres service request from NAS, so that UE can transition to connected state if it is required to send the discovery indication.
Proposal 1: RRC receives trigger from upper layer, so that RRC can send discovery indication to the eNB.
To assist Prose Protocol, RRC should inform the status to ProSe Protocol depending upon the SIB/dedicated signaling content and RRC state. From layer abstraction point of view it is better that RRC informs ProSe Protocol in an abstract manner, rather than exposing RRC details to ProSe Protocol. This can be done with the help of two indications from RRC to ProSe Protocol.

1. Discovery Supported

2. Trigger Required
Table 2 below shows, once these two indications are set appropriately it can take care of all the requirements mentioned above in Table 1.

Table 2: Indication status to handle various requirements
	Requirement 
	Description
	Discovery Supported


	Trigger Required

	1
	When UE is in RRC_IDLE it may not be required to send the indication to the eNB for resource request depending on content of the SIB (i.e. Type 1 Tx pool available or not).
	Discovery Supported = Yes
	Trigger Required = No

	2
	If Type 1 Tx pool is not present in SIB but it is indicated discovery is supported then UE needs to enter into RRC-CONNECTED and then send the indication to the eNB
	Discovery Supported = Yes
	Trigger Required = Yes

	3
	If UE was performing discovery announcement in RRC_IDLE and it enters into RRC_CONNECTED because of any reason it has to send indication to eNB.
	Discovery Supported = Yes
	Trigger Required = Yes

	4
	If UE is in RRC_CONNECTED and then it becomes interested in discovery announcement UE needs to send the indication to the eNB.
	Discovery Supported = Yes
	Trigger Required = Yes

	5
	If eNB deconfigures the discovery resources and UE is still interested in announcing discovery then UE has to send indication to eNB.
	Discovery Supported = Yes
	Trigger Required = Yes

	6
	If discovery is not supported in the cell then UE should not announce discovery.
	Discovery Supported = No
	Trigger Required = No (N/A)


Proposal 2: RRC informs the upper layers (ProSe Protocol) if discovery is supported or not (as per Table 2).

Proposal 3: RRC informs upper layer if trigger to send indication to eNB is required or not (as per Table 2).

When ProSe Protocol sends trigger to RRC to send indication to the eNB. RRC informs the result in the form of success or failure to ProSe Protocol. 
Proposal 4: When ProSe Protocol sends trigger to RRC to send indication to the eNB. RRC informs the result in the form of success or failure to ProSe Protocol. 
Prohibit timer type of mechanism can be used to limit number of RRC messages to eNB. This mechanism can be useful for the case when eNB deconfigures the discovery resource and UE is still interested in announicing discovery information.
Proposal 5: Prohibit timer type of mechanism can be used to limit number of RRC messages to eNB.

4
Conclusion 

In this contribution interaction of RRC with other layers inside UE are discussed, so that agreed signalling requirements for ProSe Direct Discovery can be fulfilled. We propose:

Proposal 1: RRC receives trigger from upper layer, so that RRC can send discovery indication to the eNB.
Proposal 2: RRC informs the upper layers (ProSe Protocol) if discovery is supported or not (as per Table 2).

Proposal 3: RRC informs upper layer if trigger to send indication to eNB is required or not (as per Table 2).
Proposal 4: When ProSe Protocol sends trigger to RRC to send indication to the eNB. RRC informs the result in the form of success or failure to ProSe Protocol. 
Proposal 5: Prohibit timer type of mechanism can be used to limit number of RRC messages to eNB.
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