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1. Introduction

In RAN2#83bis, the following is agreed for D2D communication:
RRC / Connection Handling:

7
A D2D UE does not establish and maintain a logical connection to receiving UEs prior to a 1:M data transmission. 

FFS how resources are allocated

FFS how the UP protocol stack is configured

FFS how group management is performed and whether additional group or user IDs are required in e.g. MAC. 

In this contribution, it is further investigated whether explicit RRC control signallings are required between D2D UEs 
2. Discussion
2.1 Control plane for D2D communication

2.1.1 RRC Layer

RRC today is control plane protocol between eNB and UE. The key functions of RRC are configuration of the lower layers of the eNB and UE stack, transfer of NAS PDU, cell (re)selection, Paging, mobility and measurements.   For D2D, there may not be a centralised controlling node and hence the direct applicability of RRC is not so obvious.  However, the primary role of RRC to configure the lower layers of the D2D stack can still apply.  For example:

1) Network providing the configuration to UE while the UE is under network coverage

2) Using default D2D configuration similar the default configuration used during RRC connection establishment for LTE today

In addition, RRC can still serve as sandwich layer between NAS and lower layers as today for D2D specific functions such as discovery and for floor control.

2.1.2 NAS
As mentioned above, there is no CN for D2D and the NAS/AS split used in mobile systems today is not necessarily needed for D2D.  The two layers could potentially be merged into one optimal layer for D2D.  However, similar to RRC, NAS can be used to provide D2D specific configuration, ProSe Id, authorisation etc.  while under network coverage and clearly has a role to play even for D2D.

It also hides the application layers and bearer establishment functions from AS and to keep the current NAS/AS functional split allowing maximum re-use of the current AS stack.

It is hence proposed to keep the NAS layer also for D2D with the current NAS/AS functional split as the baseline.  Further details of the NAS should be left to SA2/CT groups.

Proposal #1:  RRC and NAS protocol layers should be adopted also D2D.  And the current functional split between NAS and AS should also be used as the baseline for D2D.  

2.2 Explicit RRC signalling for D2D communication
In the last meeting, it was agreed that “A D2D UE does not establish and maintain a logical connection to receiving UEs prior to a 1:M data transmission”. Hence a RRC connection type logical connection will not be established prior to 1:M data transmission. Then the question is whether there will be explicit RRC messages required outside of an established logical connection such as broadcast control message etc. There are the few factors below that decide on whether such explicit RRC signalling is necessary:
1. Is there a need to send semi-static configuration to the UE (e.g. PDCP/RLC/MAC configuration, physical layer configuration)?

2. Is there a need to perform resource allocation or control signalling?

On 1), it is agreed that PDCP and RLC layer will be reused for D2D communication while no HARQ feedback is assumed in MAC. 
The configuration of PDCP and RLC entities can clearly be preconfigured on the D2D UEs that wants to perform D2D communication for transmission and reception of D2D communication. 
On MAC, other than resource allocation/scheduling function, it manages the HARQ, mapping of logical channel to transport channel and multiplexing/demultiplexing/prioritisation function of logical channels. If HARQ is still used for repetition, it can be preconfigured. For mapping of logical channel to transport channel, a logical channel will be defined for D2D broadcast communication. The logical channel is mapped to a transport channel. This transport channel can be the same or different to discovery channel. If it is the same, L2 discriminator may be required but this may not require any configuration. For multiplexing/demultiplexing/prioritisation function of logical channel, if there is only 1 logical channel for D2D broadcast communication (i.e. 1 DRB for D2D communication), there is no need for configuration of the LCID.  Prioritisation function can be preconfigured for the D2D logical channel (i.e. discovery and communication) if they are mapped to the same transport channel. 
As on physical layer configuration, it is assumed that the UE can be preconfigured with how to decode or encode the data and control signalling (if such signalling is included in the physical layer design for D2D). 
This is similar to the default configuration used in RRC today for the initial establishment of SRB0. That is, RRC of the D2D UE will configure the lower layers based on the preconfigured parameters for transmission and reception.
Hence it is proposed that:
Proposal#2: Explicit RRC signalling is not necessary for configuring physical layer configuration and L2 (RLC/PDCP/MAC) configuration as they can be preconfigured prior to D2D 1:M broadcast communication. RRC of the D2D UE will configure the lower layers based on the preconfigured parameters for transmission and reception.
On 2), RRC signalling may be used by the transmit UE to broadcast information of the resource allocation of the D2D communication.  This RRC signalling is broadcast in some preconfigured time-frequency resources in the out of coverage case or assigned time-frequency resources broadcast by the eNB in the in-network coverage case. This time-frequency resources can be contention or non-contention free depending on whether coordinated or uncoordinated access is supported for such broadcast. The receive UE will monitor only this time-frequency resources for the RRC signalling. Alternative, this can be also done by lower layer (e.g. MAC) where the resource allocation information is provided via the preamble/sequence (there is fix mapping between the preamble/sequence and the time-frequency resource used by the subsequent D2D communication) sent with the D2D communication data. Further study is needed to compare the different layers of broadcasting the resource allocation for the D2D communication.
Observation#2: Further study is needed to compare the different layers of broadcasting the resource allocation for the D2D communication.
3. Conclusion

It is requested that RAN 2 takes into consideration the following proposals:
Proposal #1: RRC and NAS protocol layers should be adopted also D2D.  And the current functional split between NAS and AS should also be used as the baseline for D2D.  
Proposal#2: Explicit RRC signalling is not necessary for configuring physical layer configuration and L2 (RLC/PDCP/MAC) configuration as they can be preconfigured prior to D2D 1:M broadcast communication. RRC of the D2D UE will configure the lower layers based on the preconfigured parameters for transmission and reception.

Observation#2: Further study is needed to compare the different layers of broadcasting the resource allocation for the D2D communication.
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