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1
Introduction
In the RAN#63 meeting the D2D WI was agreed. During the D2D SI stage, RAN1 and RAN2 have made the following agreements [1]:
	Agreements
· Broadcasting UE transmits scheduling assignments that at least indicate (explicitly and/or implicitly) the location of the resource(s) for reception of the associated physical channel that carries D2D data. Further it was agreed that.

· For Mode 2 
· A resource pool for scheduling assignments is pre-configured and/or semi-statically allocated
· UE on its own selects the resource from the resource pool to transmit scheduling assignment
· For Mode 1

· eNodeB allocates the resource for transmission of scheduling assignment and D2D data. 

· It was also agreed that blind retransmission of D2D data communication transport block is supported.




According to the above agreements, it can be observed that Mode 1 UEs are controlled and scheduled by the eNB, as is the case for cellular UEs. Mode 2 UEs will select D2D transmission resources autonomously.
For UEs engaged in D2D communication, there is no connection establishment between a transmitting and receiving UE before transmission of D2D user plane packets. This means that all Radio Bearer (RB) configuration parameters are not negotiated, and because of this some parameters may not match for the TX UE and RX UEs. We study which L2 RB configuration parameters need to be supported for a D2D RB, and how parameters settings can be coordinated between transmitting and receiving D2D UEs in the absence of any prior signalling exchange. 
2      D2D RB configuration
During the SI phase, RAN2 agreed to limit the scope and options for L2 user plane protocols used for D2D communication. The objective of this agreement was to minimize the need for interaction and feedback between peer L2 protocol stack entities at the transmitting and receiving D2D UEs, thereby simplifying the implementation of 1:M D2D communication. The main agreements in this respect were [1]
· PDCP: Header compression/decompression is supported in PDCP, but limited to U-Mode for 1:M D2D broadcast operation for public safety.

· RLC: RLC UM is used for 1:M D2D broadcast operation for public safety, and the RLC UM receiver entity does not need to be configured prior to reception of the first RLC UM data unit.
· MAC: At least multiplexing/de-multiplexing, priority handling and padding are useful for D2D communication, and the MAC differentiates multiple logical channels using LCIDs. Furthermore, for Mode 1 radio resource allocation, a transmitting D2D UE uses the SR/BSR mechanism to request resource allocation for the D2D user plane from its serving eNB.

In spite of these restrictions to L2 protocol options for 1:M public safety D2D communication, there are still a number of  parameters that must be configured to enable the operation of a D2D radio bearer.  Table 1 below provides a list of the parameters that impact the operation of a D2D RB, based on an analysis of references [2], [3], [4], and [5]. The working assumption is that the D2D RB parameters have the same definitions as cellular RB parameters. 
Table 1. RB Configuration Parameters Analysis
	Name
	Parameters
	Comments

	DRB-identity
	--
	A new RB number range may be needed

	PDCP-config
	Discardtimer;
	the “DiscardTimer” is used on the transmission side and has no impact on the receiver side 

	
	PDCP-SN-Size;

	It is used by both TX UE and RX UE.
The PDCP SN size shall be same for TX side and RX side

	
	Headcompress;
	It is used by both TX UE and RX UE.
It may suffice to have a flag to indicate whether header compression used.

	RLC-config 
(Note: Only for UM)
	SN-fileldlength;


	It is used by both TX UE and RX UE.
It shall be same for TX side and RX side

	
	T-Reordering;

	The time length is impacted by the maximum transmission time and only used by RX UE

	Logicalchannelconfig
(UL parameters)
	Priority;
	These parameters only impact the TX UE and are the basis of scheduling radio resources by eNB.
Note： Whether these parameters can be reused for Mode 2 is FFS.

	
	PBR; bucketsizeduration; 
	

	
	logicalchannelgroup;
	

	mac-MainConfig 
(UL and DRX)
	 maxHarqTx;
	It is used by TX UE and may need a new definition for D2D communication.
It impacts the T-reordering timer length at the RX UE. 

	
	ttibundling;
	It may be one option of (re)transmission pattern for D2D communication. It is used by TX UE.
It impacts the T-reordering timer length in RX UE if the TTI bundling scheme is used for D2D retransmission.

	
	periodicBSR-Timer;
retxBSR-Timer;
	The D2D BSR reporting procedure can largely reuse the cellular BSR procedure and probably does not need independent timers for D2D.

	
	DRX:
 onDurationTimer;
drx-inactivityTimer;
drx-retransmissionTimer;
longDrx-cycleStartoffset;
shortDrx

	Note: Although DRX feature is important for UE power saving, it is not a basic feature and without it D2D communication can work well. Further more, support of DRX for the D2D RB may not be trivial, and requires further study [6]. Therefore, this feature is not discussed in this paper. 



From the Table 1, we can differentiate four classes of parameters for D2D RB configuration:
· Class 1: Parameters that impact both TX and RX UEs: 

· PDCP-SN-Size, SN-fileldlength: A possible approach is to pre-configure these parameters to some fixed value for both TX D2D UE and RX D2D UEs.  If the flexibility in SN size is necessary for 1:M D2D communication, using flags in the appropriate L2 headers may be sufficient.
· Headcompress: A header flag suffices to allow the D2D RX UE to know whether RoHC is used or not used at the PDCP layer.

· maxHarqTx:  this parameter impacts soft combining in RX UE. If the “NDI” is indicated in PHY control info, this parameter may not be needed by a RX D2D UE. 
· Class2: Parameters at TX UE only  

· Discardtimer, Priority, PBR, bucketsizeduration: these parameters can be configured by eNB for Mode 1 TX UE. For a Mode 2 TX UE,  it may suffice to set them to default values.
· TTIbundling – This is one option for D2D. If RAN1 supports bundling for D2D communication, this parameter can be set by the eNB for a Mode 1 TX UE, and set by a Mode 2 TX UE itself.
· Class 3:Parameters at RX UE only:

· T-Reordering – A RX UE may be able to calculate an appropriate value for this parameter, or a default value may be selected.
Although the selection of a value for T-Reordering timer at the RX UE should be optimized for the specific TX UE MAC parameter settings (e.g. maxHarqTx and ttibundling), if a large enough value for T-Reordering is selected the performance of the RX UE is less sensitive to the TX UE MAC parameter settings. In this case, the selection of MAC parameters at the TX UE could be somewhat independent of T-Reordering at the RX UE.
· Class 4:BSR related parameters 

· periodicBSR-Timer,  retxBSR-Timer: These two parameters are only relevant to Mode 1 TX UEs.  The BSR reporting procedure can reuse the cellular procedure [7], and most likely does not need independent timers for D2D.
According to the analysis above, it is seen that Class 2 and Class 3 parameters can be configured independently at the TX side and RX side. Therefore, there is no need to coordinate these parameter values between TX UE and RX UEs.
The PDCP SN size and SN-fieldlength in the RLC configuration (Class 1 parameters) should be the same for both TX and RX sides.  One approach is to piggyback on the PDCP PDU and RLC PDU using SN length indicator-like fields, or to predefine fixed SN sizes for D2D in the L2 specification.
 Based on the preceding analysis it is proposed that:
Proposal 1: The serving eNB assigns all Class 1, Class 2, and Class 4 L2 parameters to a Mode 1 TX UE 
Proposal 2: A Mode 2 TX UE assigns pre-configured values to Class 1 and Class 2 L2 parameters. 

Proposal 3: T-Reordering shall be selected large enough to cover the maximum expected transmission delay for an RLC SDU.
Proposal 4: If flexible SN size for PDCP and RLC are supported for D2D communication, SN length indicator fields will be included in PDCP and RLC header. 
3
QoS Framework for D2D Communication
eNB scheduling of D2D resources for mode1 has several advantages including effective management of radio resource, and control of interference between UL cellular links and D2D links.  The current cellular link and RB establishment procedures enable the eNB to make intelligent radio resource management decisions, and allocate sufficient resources to meet diverse service requirements and QoS.  However, the RAN is not aware of specific data services. Rather it is the CN that is responsible for analysing QoS requirements for specific services requested by the UE, and instructing user plane nodes (including the RAN) as to the appropriate values for QoS parameters for each RB.  
The following figure is taken from TS 23.401[8]. It describes the PDN connection setup procedure for NAS, and the RB establishment procedures in the RAN for a cellular LTE link.
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Figure 5.10.2-1: UE requested PDN connectivity

In step 1 the UE provides its service type and the requested APN to the MME, from which QoS parameters appropriate for this UE and service type are derived. 
In step7, the MME sends the QoS parameters (E-RAB Level QoS Parameters, UE-AMBR,) encapsulated in the Bearer Setup Request message, so that the eNB can assign the RB parameters according to the QoS requirements.
QoS parameters include: QCI and APR (Allocation Retention Priority), and may also include transmission rates (such as GBR, MBR, AMBR). The eNB maps the QoS parameters to RB configuration parameters such as DiscardTimer in PDCP-config, or Priority and PBR in mac-MainConfig. The eNB also schedules radio resource for the cellular UE to meet the required QoS for the bearer. 
Observation1: The QoS parameters are the foundation for radio resource management decisions by the eNB.  The eNB implements a mapping relation from QoS parameters to RB configuration parameters.
D2D communication may not need to establish a bearer between the eNB and PGW in Rel. 12, particularly if service continuity is not supported for D2D communication in Rel. 12. Although SA2 decided not to impose any requirement for D2D communication QoS support in Rel. 12, knowledge of QoS requirements for D2D RBs is still necessary to enable effective management by the eNB of D2D radio resources for Mode 1.
Observation2:  Defining the QoS requirements for D2D RBs is necessary for effective management of radio resources.
To minimize the impact to the specification, it is preferable to reuse the existing QoS framework and procedures for D2D communications. Therefore, it is proposed that the eNB should obtain D2D QoS parameters from the CN through an extension of the exiting session management procedures to D2D. Furthermore, reusing the existing session management procedures would simplify the support of service continuity for D2D in a future release.
 Proposal 5: The eNB shall obtain QoS parameters for D2D bearers from the CN using the existing QoS framework and session management procedures. These procedures may be optimized or simplified for D2D.
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Figure 3-D2D bearer activation procedure
Figure 3-1 describes the procedure to activate a D2D RB. This procedure is a modification of the UE requested bearer resource modification procedure TS 23.401[8]. However, as D2D communication does not require connectivity of the user plane to the CN (SGW/PGW) the procedure has been simplified. The following is a high level description of the steps involved:
Step 1: The UE sends a NAS Bearer Resource Allocation Request message to the MME to request the configuration of a D2D RB. This message includes information about the requested QoS to support the application. A new D2D IE may be included to indicate to the network that the requested bearer is for D2D communication, and may include additional information such as the Target Group ID. 
Step 2: After verifying that status of the UE’s D2D service authorization, the MME sends an S1-AP E-RAB Setup Request message to the serving eNB, and responds to the UE with a NAS Activated Dedicated EPS Bearer Context Request message. The S1 message indicates to the eNB that the requested bearer is for D2D, and includes the QoS parameters required for this D2D RB.  
Step 3: After the eNB gets D2D QoS parameters from the MME, the eNB configures the D2D RB parameters of UE via RRC Connection Reconfiguration. The RRC Connection Reconfiguration may also map the Target Goup ID to a smaller Target Group Index in order to reduce the overhead of D2D BSRs from the UE. [9]
Steps 4 and 5 are similar to the existing messages in the current specification.
Proposal 6: RAN2 should request from SA2 to coordinate with the appropriate WGs (RAN2, RAN3, CT1) on the proposed D2D enhancement to session management procedures.
4
Conclusion
In this contribution, we studied RB parameters and QoS framework for D2D communications. We have the following observations and proposals:
Observation1: The QoS parameters are the foundation for radio resource management decisions by the eNB.  The eNB implements a mapping relation from QoS parameters to RB configuration parameters.
Observation2:  Defining the QoS requirements for D2D RBs is necessary for effective management of radio resources.
Proposal 1: The serving eNB assigns all Class 1, Class 2, and Class 4 L2 parameters to a Mode 1 TX UE 
Proposal 2: A Mode 2 TX UE assigns pre-configured values to Class 1 and Class 2 L2 parameters. 

Proposal 3: T-Reordering shall be selected large enough to cover the maximum expected transmission delay for an RLC SDU.

Proposal 4: If flexible SN size for PDCP and RLC are supported for D2D communication, SN length indicator fields will be included in PDCP and RLC header. 

Proposal 5: The eNB shall obtain QoS parameters for D2D bearers from the CN using the existing QoS framework and session management procedures. These procedures may be optimized or simplified for D2D.
Proposal 6: RAN2 should request from SA2 to coordinate with the appropriate WGs (RAN2, RAN3, CT1) on the proposed D2D enhancement to session management procedures
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