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1   Introduction
During the RAN2#86 UP session, the user plane aspects of ProSe communication were discussed and a lot of agreements has been reached [1]. For example, the RLC/PDCP parameters need to be configured for ProSe direct communication has been listed. However, which MAC parameters should be configured for ProSe communication needs further study. Moreover, how to configure these user plane parameters is still an open problem. On the other hand, there is a consensus that the RLC/PDCP entity establishment of ProSe transmission UE is left to UE implementation. How to release the RLC/PDCP entity of ProSe transmission UE is not yet decided.
In this paper, we will investigate the characteristics of the MAC/RLC/PDCP parameters need to be configured for ProSe direct communication. Then different approaches for configuring these user plane parameters are presented and compared. Finally, the release of RLC/PDCP entity of ProSe transmission UE is discussed. 
2   Discussion
Characteristics of User plane parameter
According to the agreements reached during the RAN2#86 UP session, the ProSe user plane parameters that should be configured are listed as follows. As a matter of fact, more MAC parameters have been discussed in [2] but their necessities for ProSe direct communication are to be determined. These potential MAC parameters are maxHARQ-Tx, HARQ-process, periodic-D2D-BSR-Timer, retxBSR-Timer, Priority, prioritisedBitRate, bucketSizeDuration, logicalChannelGroup. 
	MAC parameters need to be configured for ProSe Direct Communication


-
New parameters: Source Layer 2 ID, Destination Layer 2 ID
RLC parameters needed for ProSe Direct Communication are sn-FieldLength and T-reordering, if there is no in-order delivery from lower layer.
PDCP parameters needed for ProSe Direct Communication are discardTimer, maxCID, pdcp-SN-Size and profiles.


In this section, we will analyze the characteristics of these parameters one by one.
PDCP
Discard timer: the discard timer is stared in the transmitter for each PDCP SDU received from the higher layers. When the transmission of the PDCP SDU has not yet been initiated in the UE at the expiry of this timer the PDCP SDU is discarded. This parameter is applicable only for the ProSe transmitter.
Pdcp-SN-Size: Two PDCP SN lengths in bits are defined in LTE specification: 12 bits and 7 bits. It determines how many least significant bits of the COUNT value should be extracted for the PDCP SN field. According to the recent progress in SA3, the 32 bits COUNT value shall be included in the PDCP header [3] instead of the PDCP SN. If that is the case, the pdcp-SN-Size is no longer necessary for the parameter configuration. 
maxCID: indicates the maximum compression context CID value that can be used. Both the compressor and de-compressor should be aware of this parameter. So this parameter is applicable for both the ProSe transmitter and receiver.
Profiles: According to UE’s capability report, the eNB configures the ROHC profiles that both eNB and UE support. Then the eNB and UE could freely choose from their both supported profiles for compression and decompression. This parameter is also applicable for both the ProSe transmitter and receiver. Due to the broadcast nature of ProSe communication in Release 12, it is hard for the ProSe transmitter and receiver to negotiate the ROHC profiles that both support. Hence, the system default ROHC profiles should be pre-defined for ProSe communication as a baseline. 
RLC
sn-FieldLength: for the RLC UM PDU, either a 5 bits or 10 bits SN field can be used. The length of the RLC SN determines the maximum possible number of out-of-order data packet. Similar to the pdcp-SN-Size, both the transmitter and receiver should be aware of this parameter in order to correctly assemble/parse the RLC PDU. 
T-reordering: the T-reordering timer is used in the receiving UM RLC entity to set the maximum time to wait for the out of order RLC PDUs. This parameter is applicable only for the receiver. When it comes to the ProSe communication, if the HARQ design in RAN1 could guarantee the in order delivery, this parameter is no longer necessary, otherwise, this parameter is configurable only for the ProSe receiver.
MAC
Source Layer 2 ID, Destination Layer 2 ID: As agreed in RAN2#85, no AS signalling is required for configuring source and Target IDs in the UE. With regard to the source layer 2 ID and destination layer 2 ID, they are derived by UE converting the higher layer source and Target IDs. Instead of the specified value for configuration, the ID converting rules should be pre-defined for the source layer 2 ID and destination layer 2 ID.
maxHARQ-Tx: indicates the maximum number of transmissions for HARQ. This parameter may be useful for the ProSe transmitter to confine their transmission times of a given MAC PDU. However, it is not applicable for the ProSe receiver. According to the progress in RAN1 [4], time resource patterns for transmission (T-RPT) shall be signalled in SA. The T-RPT in SA indicates the number of transmissions of a given MAC PDU. In this way, the ProSe receiver could learn about the transmission number from the T-PRT and receive the MAC PDU correspondingly without knowing about the maxHARQ-Tx. Hence, this parameter is applicable only for the ProSe transmitter.
HARQ-process: to the best of our knowledge, RAN1 has not yet discussed the scenario of more than one HARQ-process. If that is the case, the HARQ process does not need to be configured. And if the assumption of one HARQ-process is true, the HARQ in-order delivery could be achieved. Correspondingly, the T-reordering parameter does not need to be configured.
periodic-D2D-BSR-Timer, retxBSR-Timer: timer used to trigger the periodic BSR or retransmission of BSR. For the ProSe transmitter UE, it needs to send the D2D BSR to eNB, so it is necessary to configure these two parameters.
logical channel prioritization: the relevant parameters include Priority, prioritisedBitRate, bucketSizeDuration, logicalChannelGroup. According to the agreements in RAN2#86[1], in Rel-12 all these logical channels are mapped to one specified logical channel group (e.g. LCHGID 3). And the Logical channel prioritization related parameters (bucketSizeDuration, prioritisedBitRate, Logical Channel priority, bucket size) don’t need to be configured. So we do not need to discuss configuration issue of these parameters.
According to the above analysis, Table 1 summarizes the ProSe user plane parameters that should be configured. As we can see, some of them are applicable for either ProSe transmitter or receiver. The others are applicable for both ProSe transmitter and Receiver. It is worth noting that some of the parameters are only necessary if in order HARQ delivery could not be guaranteed. Since the HARQ relevant issue is designed by RAN1, it is recommended to ask RAN1 if in order HARQ delivery could be guaranteed.
Table 1 PDCP/RLC/MAC user plane parameters for ProSe
	Protocol layer
	Name
	Characteristics

	PDCP
	discardTimer
	Applicable for Tx

	
	maxCID
	Applicable for Tx and Rx

	
	Profiles
	Applicable for Tx and Rx

	RLC
	sn-FieldLength
	Applicable for Tx and Rx

	
	T-reordering
	Applicable for Rx if in order delivery could not be guaranteed

	MAC
	maxHARQ-Tx
	Applicable for Tx

	
	periodic-D2D-BSR-Timer
	Applicable for Tx

	
	retxBSR-Timer
	Applicable for Tx


Proposal 1: RAN2 is recommended to ask RAN1 if in order HARQ delivery could be guaranteed.
User plane parameter configuration
According to [2], there are five options for the ProSe user plane parameter configuration. The comparison for these parameter configuration options is summarized in Table 2. As we can see, Option2 is the simplest way to implement; however, it is also the most inflexible one. Compared with Option2, Option1 allows the ProSe function to configure the parameter according to operators’ requirements. Option3 requires the periodically broadcast of parameter configuration through SIB and all the UE within a cell share the same configuration. Option4 support the dedicated parameter configurations for each ProSe transmitting UE, which is more flexible option. Option5 requires the ProSe transmitting UE includes the parameter value in each data packet or once every data cycle which is flexible but with high overhead. 
Table 2 Comparison for the ProSe user plane parameter configuration options
	Category
	Description
	Characteristics
	Application scope

	Option1
	Parameters are Pre-configured
	Simple to implement, limited flexibility. 
	Parameters for ProSe Tx and/or Rx within or out of coverage  

	Option2
	Parameters are specified in specification as default values
	Most simple to implement, less flexibility.
	Parameters for ProSe Tx and/or Rx within or out of coverage

	Option3
	Parameters are provided by eNB in SIB
	 Increase the SIB overhead, limited flexibility.
	Parameters for ProSe Tx and/or Rx within coverage

	Option4
	Parameters are provided by eNB in dedicated signalling
	Increase the dedicated signalling overhead, high flexibility.
	Parameters for ProSe Tx within coverage

	Option5
	Parameters are provided by transmitting UE
	Increase the control overhead per D2D session, high flexibility.
	Parameters for ProSe Rx , or ProSe Tx and Rx UE within or out of coverage


Both Option1 and Option2 could be applied to parameters for ProSe Tx and/or Rx within or out of coverage. Since Option2 is simpler it should be a baseline for the ProSe communication user plane parameter configuration. Option 3 and Option4 are only applicable for the in coverage ProSe UE. Among them, Option3 could be applied to parameters for ProSe Tx and/or Rx. Option 4 is only applicable for parameters of ProSe Tx since eNB may not be aware of which UEs shall receive the ProSe communication. Since the eNB inevitably should configure ProSe resource for the ProSe transmitting UE, it is natural to piggyback the parameters applicable for only ProSe Tx within the ProSe resource configuration message. Option5 is applicable for parameters for ProSe Rx, or ProSe Tx and Rx. Compared with other options, Option5 creates the biggest overhead and the PC5 specification modification. It is recommended not to consider this Option in Release 12.
Proposal 2: Default values for PDCP/MAC/RLC parameter should be a baseline approach for ProSe communication user plane parameter configuration. 
Proposal 3: Dedicated signalling (reuse the ProSe resource configuration message) may be used for the configuration of user plane parameters applicable for ProSe transmitting UE. These parameters include: discardTimer, maxHARQ-Tx, periodic-D2D-BSR-Timer, retxBSR-Timer.
Proposal4: RAN2 is recommended not to consider the parameter configuration through PC5 in Release 12.
RLC/PDCP entity release
According to RAN2#86 UP discussion, two options for the D2D Tx RLC/PDCP entity release have been discussed. One is the In-activity timer expiry, the other one is the Release indication from upper layer. In our opinion, In-activity timer is simple to implement. That is, each TX RLC/PDCP entity is associated with an inactivity timer. The timer restarts every time a new D2D communication packet is received from the upper layer. When the timer expires, the corresponding RLC/PDCP entity is released. In addition, this option works for some abnormal case. For example, suppose the application unexpected quits, it may not be able to notify the AS layer to release the RLC/PDCP entity. However, the In-activity timer option still works. Hence, it is recommended that the In-activity timer based approach be adopted for the D2D Tx RLC/PDCP entity release.
Proposal5: It is recommended that the In-activity timer based approach be adopted for the D2D Tx RLC/PDCP entity release.
3   Conclusion
In this paper, we investigated the characteristics of the MAC/RLC/PDCP parameters need to be configured for ProSe direct communication. Then different approaches for configuring these user plane parameters were presented and compared. Finally, the release of RLC/PDCP entity of D2D transmission UE was discussed.  Several proposals have been suggested on how to continue the study:
Proposal 1: RAN2 is recommended to ask RAN1 if in order HARQ delivery could be guaranteed.
Proposal 2: Default values for PDCP/MAC/RLC parameter should be a baseline approach for ProSe communication user plane parameter configuration. These parameters include: discardTimer, maxCID, Profiles, sn-FieldLength, T-reordering, maxHARQ-Tx, periodic-D2D-BSR-Timer, retxBSR-Timer.
Proposal 3: Dedicated signalling (reuse the D2D resource configuration message) may be used for the configuration of user plane parameters applicable for ProSe transmitting UE. These parameters include: discardTimer, maxHARQ-Tx, periodic-D2D-BSR-Timer, retxBSR-Timer.
Proposal4: RAN2 is recommended not to consider the parameter configuration through PC5 in Release 12.
Proposal5: It is recommended that the In-activity timer based approach be adopted for the D2D Tx RLC/PDCP entity release.
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