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1.
Introduction

RAN2 have agreed that the UE will need to be in RRC_CONNECTED in order to use resource allocation mode 1 for D2D communication. This contribution discusses how the UE will transition to RRC_CONNECTED, including aspects related to the interaction between NAS and AS, as well as discussing how to capture the required behaviour in the specifications.

2
Discussion of AS and NAS behaviour
Currently all transitions from RRC_IDLE to RRC-CONNECTED are initiated by the NAS layer. When the NAS layer initiates a procedure such as Attach, Tracking Area Update of Service Request, the first step is to request the RRC layer to establish an RRC Connection. There is currently no case where the RRC layer unilaterally initiates the RRC Connection Establishment procedure without a request from NAS.
However, for D2D communication, it is likely that there will be various Access Stratum conditions that determine when an RRC Connection must be established. The conditions for the UE enter connected mode are not yet concluded but we assume that they will include at least:

-
The UE is camped on a suitable cell

-
The serving cell broadcasts in system information that it supports D2D communication within its coverage

-
UE has D2D data to send on a D2D radio bearer.
While it might be possible to specify that the RRC layer unilaterally initiates the RRC Connection Establishment procedure we think that this could result in complexities such as a mismatch between the RRC and NAS states (i.e. RRC is RRC_CONNECTED while NAS is EMM_IDLE). Furthermore, it will not be possible for Access Stratum security to be established without the involvement of NAS and the core network. Therefore we prefer to keep the current model where the RRC Connection Establishment procedure is initiated on request from NAS. 
Proposal 1: Maintain current model where the RRC Connection Establishment procedure is initiated on request from NAS.
In order to maintain this model when the conditions for establishing the RRC Connection will be based on Access Stratum information that is not normally available to the NAS, we further propose that RRC can request NAS to initiate a procedure that will result in RRC Connection establishment. We assume that the most appropriate NAS procedure to use is NAS Service Request but this aspect will have to be discussed and agreed within CT1.
Proposal 2: RRC can request NAS to initiate a procedure that will result in RRC Connection establishment
It will be beneficial for the UE to inform the eNB that an RRC Connection establishment is for the purpose of D2D communication. In response, the eNB could inform the UE whether to use D2D resource allocation mode 1 or mode 2 and also configure the UE with any information that is specific to mode 1 operation (for example, the Periodic D2D BSR timer, D2D BSR retransmission timer). The UE could inform the eNB that the RRC Connection establishment is for the purpose of D2D by way of a new RRC establishment cause or by a new indicator within RRC Connection Setup Complete. The use of an establishment cause would additionally enable the eNB to prioritise or reject D2D requests in cases that the network is loaded. 
Proposal 3: UE informs eNB that an RRC Connection establishment is for the purpose of D2D communication. RAN2 should discuss the options for how to introduce this signalling. 
It is also noted that D2D discovery has similar cases where the UE must be RRC Connected before the discovery procedure can occur (i.e. when D2D discovery resource allocation type 2 is used). D2D discovery uses a control plane protocol within the upper layers (ProSe Discovery Protocol) and it may be that this protocol can directly initiate the NAS procedure required to move the UE into RRC_CONNECTED. Furthermore, the ProSe Discovery Protocol is being standardised by CT1 and hence they can discuss the interaction between that protocol and NAS. However, like D2D communication there will be certain Access Stratum information (e.g. if the serving cell broadcasts in system information that it supports D2D discovery) that will need to be considered by the UE before NAS can initiate the procedure to move the UE to RRC_CONNECTED. We consider that it is currently too early to conclude how this should work for D2D discovery
3
Conditions for establishing RRC Connection
In section 2, we mentioned a number of conditions that would be used for triggering the establishment of the RRC Connection. In this section we discuss some of the options in more detail and make some proposals.

1
UE is camped on a suitable cell in RRC_IDLE.


This is clearly a necessary condition before the UE is permitted to access the cell.

2
The serving cell broadcasts in system information that it supports D2D communication

Not all cells will support the D2D communication functionality and UEs should not enter RRC_CONNECTED solely for D2D communication purposes if that cell does not support it. We assume that the presence of D2D communication related parameters on system information, such as a SA resource pool for monitoring if that is agreed to be broadcast. It would be sufficient to inform the UE that the cell supports D2D communication, otherwise a separate indication may be needed.
3
The serving cell broadcasts in system information whether in coverage UEs should establish an RRC Connection (or use resource allocation mode 2).


If system information indicates 'establish RRC Connection for D2D communication' then the UE establishes the RRC connection and lets the eNB configure the UE to use either mode 1 or mode 2. However, if system information indicates mode 2 should be used by in coverage UEs then the UE does not need to establish an RRC Connection, and can instead use mode 2 (using either broadcast resource information or preconfigured resource information). This approach gives the eNB full flexibility to control the mode via dedicated signalling, but also allows the eNB to tell all UEs to use mode 2 without the overhead of those UEs establishing RRC connections.
4
UE has D2D data to send on a D2D radio bearer.


We assume that is it not desirable for all D2D capable UEs to enter RRC CONNECTED and be configured for D2D communication irrespective of whether the UE wants to participate in D2D communication. This would lead to a significant number of unnecessary RRC Connections. Therefore we think it makes sense to trigger the RRC Connection Establishment when the UE has D2D data to send.


We also assume that the eNB should be free to release the RRC Connection with a UE if there is no D2D activity (i.e. no D2D BSRs sent to the eNB) and no cellular user plane activity for the duration of an inactivity period. The UE should only attempt to establish the RRC Connection again the next time the UE has D2D data to send.

-
An alternative approach to using D2D data as the trigger to establish the RRC Connection, would be to use the start of the D2D communication application, that is going to generate and consume the D2D data, as the trigger. Clearly the D2D communication application will have to be running in the UE before any D2D data is generated and the RRC Connection could be established at this time. We consider that this is not a good approach as the D2D communication application could be running in the UE, and be ready to receive D2D communications, for long periods without actually transmitting anything. Therefore, this approach could lead to unnecessary RRC Connections.
Proposal 4: UE triggers RRC Connection Establishment for D2D purposes (by sending request to NAS) when the following conditions are met:
-
UE is camped suitable cell in RRC_IDLE; and

-
System Information Indicates that UE should establish RRC Connection for D2D communication; and

-
UE has data to send on a D2D radio bearer.

4
Where to capture UE behaviour
We think that the conditions for when the Access Stratum requests the NAS to initiate a procedure that will result in RRC Connection establishment are best specified within the RRC specification. This seems to be the natural location for conditions that may include reference to parameters broadcast in system information. One condition that does not seem so natural to include in RRC is a condition related to the UE having data to transmit on a D2D radio bearer; MAC might be more appropriate location for such a condition. However, we think that preferable for all the Access Stratum related conditions to be captured in one place.
Proposal 5: Conditions for when the Access Stratum requests the NAS to initiate a procedure that will result in RRC Connection establishment to be captured in the RRC specification

Within the NAS specification it will be sufficient for there to be an addition trigger to the Service Request procedure for the case that RRC has requested establishment of an RRC Connection. This is of course for CT1 to finalise and we propose that RAN2 send and LS to CT1 to explain that we see the need for RRC to be able to requested establishment of an RRC Connection for D2D communication.
Proposal 6: LS to CT1 to explain that RAN2 see the need for RRC to be able to request establishment of an RRC Connection for D2D communication.
5
Summary

The contribution discussed RRC connection establishment for the purpose of D2D mode 1 resource allocation. The proposals are summarised below:
Proposal 1: Maintain current model where the RRC Connection Establishment procedure is initiated on request from NAS.
Proposal 2: RRC can request NAS to initiate a procedure that will result in RRC Connection establishment
Proposal 3: UE informs eNB that an RRC Connection establishment is for the purpose of D2D communication. RAN2 should discuss the options for how to introduce this signalling. 
Proposal 4: UE triggers RRC Connection Establishment for D2D purposes (by sending request to NAS) when the following conditions are met:
-
UE is camped suitable cell in RRC_IDLE; and

-
System Information Indicates that UE should establish RRC Connection for D2D communication; and

-
UE has data to send on a D2D radio bearer.
Proposal 5: Conditions for when the Access Stratum requests the NAS to initiate a procedure that will result in RRC Connection establishment to be captured in the RRC specification

Proposal 6: LS to CT1 to explain that RAN2 see the need for RRC to be able to request establishment of an RRC Connection for D2D communication.
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