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1.
Introduction

Discussion at RAN2#86 of RRC Connection Establishment for ProSe Direct Communication resulted in the following agreements:

1
Maintain current model where the RRC Connection Establishment procedure is initiated on request from NAS.

3
UE informs eNB that an RRC Connection establishment is for the purpose of ProSe Direct communication (FFS how this is signalled and how it is related to the establishment cause). 

4
Capture in 36.331 that UE triggers RRC Connection for D2D purposes when the following conditions are met:


UE has serving cell in RRC_IDLE; and


System Information Indicates that UE should establish RRC Connection for D2D communication (see agreements on resource allocation); and


UE has D2D communication data to send.

Similar agreements to the above were also made for ProSe Discovery. This contribution discusses the FFS related to the signalling at RRC Connection establishment, addressing both ProSe Direct Communication and Prose Discovery.
Furthermore, RAN2#86 agreed how a UE in RRC_CONNECTED requests discovery resources from the eNB:

3
As baseline, re-use the UEAssistanceInformation message for requesting ProSe discovery resources
As the above agreement only relates to ProSe Discovery, this paper considers how a UE in RRC_CONNECTED requests resources for ProSe Direct Communication
2.
Direct Communication resource request in connected mode

The following options for how a UE in RRC_CONNECTED requests resources for ProSe Direct Communication could be considered:
1
Use UEAssistanceInformation message containing a ProSe Direct Communication request indicator. This approach is essentially the same as that used for discovery, and therefore has the advantages of alignment and commonality between the 2 ProSe features. Furthermore, use of an RRC message makes easy to include additional information in release 12 or to add it a future release. An example of the additional information that could be useful is a frequency preference to request that the eNB moves the UE to that frequency for direct communication.
2
New UL RRC message containing a ProSe Direct Communication request indicator. This is essentially the same as option 1 but using a different RRC message. The only advantage compared to 1 is that the message name could be better aligned with the actual purpose of the message (UEAssistanceInformation does not reflect the potential usage of the message to request resources). However, this cannot be considered a very significant benefit.
3
ProSe BSR can be used as an implicit indication that UE is requesting Direct Communication resources. With this approach UE would be permitted to send the ProSe BSR in any cell that indicates in SIB18 that it supports Direct Communication, even though the UE may not actually have been configured with the necessary parameters for ProSe BSR reporting (e.g. the periodicBSR-timer, retxBSR-timer). In response to receiving the ProSe BSR the eNB would configure the UE with the appropriate resources (e.g. dedicated receive resource pool, transmit resource pool and/or ProSe BSR reporting configuration) via dedicated RRC signalling. This approach has the characteristic that the eNB responds to a request received in MAC with an RRC message. In addition, with this approach it may be less easy to include additional information in the request.
4
eNB blindly configures all Direct Communication Capable UEs with Direct Communication resources whenever they enter connected mode. This would rely on an appropriate UE capability parameter. This approach could result in many Direct Communication capable UEs being provided with resource information even though the Direct Communication application may not be active, and hence the UE is very unlikely to use the provided resource information during the lifetime of the RRC Connection.
Considering the discussion above our preference is for option 1, as it aligns Direct Communication with Discovery and enables easy inclusion of additional information.

Proposal 1: UE in RRC_CONNECTED uses UEAssistanceInformation message containing a ProSe Direct Communication request indicator to request resources for Direct Communication.

3.
Resource request for UEs initially in idle mode
For the case where a UE is initially in idle mode and needs to enter connected mode for either Discovery or Direct Communication then the following options are available for how the UE signals the request to the eNB:
1
Use RRC message (i.e. UEAssistanceInformation) after the UE has entered connected mode. With this approach the eNB would not have any knowledge that the purpose of the RRC connection is related to ProSe until the eNB receives the UEAssistanceInformation. The eNB would only have information from the existing establishment cause (e.g. could be highPriorityAccess, mo-Signalling, mo-Data) in order to decide whether to accept the RRC connection request. 
2
Use a new establishment cause (or causes) to indicate that the request is for the purpose of Direct Communication and/or Discovery. This approach would provide the eNB with the knowledge that the request is for Discovery and/or Direct Communication and therefore allow the UE to use this information within admission control. However, the establishment cause only has 2 spare code points and so to add an establishment cause for both Discovery and Direct Communication would consume both of these code points. 

A new establishment cause could be used for admission control by the eNB, but it may not avoid the need for the UE to send the UEAssistanceInformation message after the UE has entered RRC Connected. For example, if the UEAssistanceInformation message includes any addition information (e.g. frequency information) then it will still need to be sent. 
3
Use new additional indicator in RRC Connection Request message. Similar to option 2, this approach would allow the eNB use the knowledge that a request is of Direct Communication or Discovery within its admission control. However, there is only a single spare bit in the RRC Connection Request message and so it would only be possible for the UE to indicate the request is for ProSe overall, Direct Communication or Discovery. Like option 2, it is likely that the UE will still have to send the UEAssistanceInformation message after it has entered RRC Connected

4
Use new additional indicator in RRC Connection Setup Complete message. This approach does not provide the eNB with any additional knowledge that it can use when deciding whether to accept an RRC Connection. Like option 1 the eNB would only have the existing establishment cause information. Unlike options 2 and 3, it may be possible for the UE to not send the UEAssistanceInformation after it has entered connected mode. For example, the new IEs from the UEAssistanceInformation message, including any addition information, could also be included within the RRC Connection Setup Complete message. 
In order to help make a decision between the options listed above, the most important thing to consider is whether it is necessary for the eNB to know that a connection request is for Direct Communication or Discovery when it decides whether to accept a connection request. 

For the public safety use of Direct Communication, we consider that it is important that the eNB can distinguish and prioritise connection requests from public safety UEs wanting to perform Direct Communication. However, if we can assume that these UEs will belong to a high priority access class then they will be prioritised through the use of the highPriorityAccess establishment cause. Hence, it may not be necessary for the eNB to be aware that the request is for Direct Communication. For future releases, where the use of Direct Communication may be extended beyond public safety, then it may be useful for the eNB to have the knowledge (e.g. in a congestion situation the eNB may wish to deprioritise the non-public safety usage of Direct Communication). These aspects can be considered in a futures release. For release 12, we consider that no additional information is needed in the RRC Connection Request as public safety prioritisation can be achieved through the highPriorityAccess establishment cause. Hence, RAN2 should discuss and decide between options 1 and 4 above.
Proposal 2: No additional ProSe related information is needed in the RRC Connection Request message

Proposal 3: RAN2 to discuss and decide between options 1 (UE sends UEAssistanceInformation after entering connected mode) and 4 (UE includes Discovery and Direct Communication requests information in RRC Connection Setup Complete message)

4. 
Summary

The contribution discussed open aspects related to RRC Connection Establishment and request for ProSe Discovery and Direct Communication resources. The following proposals are made:

Proposal 1: UE in RRC_CONNECTED uses UEAssistanceInformation message containing a ProSe Direct Communication request indicator to request resources for Direct Communication.

Proposal 2: No additional ProSe related information is needed in the RRC Connection Request message

Proposal 3: RAN2 to discuss and decide between options 1 (UE sends UEAssistanceInformation after entering connected mode) and 4 (UE includes Discovery and Direct Communication requests information in RRC Connection Setup Complete message)
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