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1.
Introduction
In RAN#63 plenary meeting the work item on LTE Device to Device Proximity Services was approved in [1] in order to start normative work for introducing D2D discovery and broadcast communication into the Rel-12 specifications.
In this contribution we continue discussion to the protocol aspects for D2D communication based on the agreements made during the study item phase. In detail, we address the set of candidate AS related parameters that need to be configured for the PDCP, RLC and MAC sublayers, and the open issues with regard to the configuration of the user plane protocol stack.
2.
Discussion
In Figure 1 the high-level user plane protocol stack for D2D communication of two peer D2D UEs (UE A and UE B) is depicted that consists of IP, PDCP, RLC, MAC and PHY sublayers. Based on the agreements made during the study item phase [2], the AS sublayers perform amongst others the following functions:
· PDCP: transfer and reception of user data (IP packet), header compression/de-compression (using ROHC U-mode)
· RLC: segmentation of RLC SDUs to RLC UM PDUs, re-assembly of RLC SDUs from UM PDUs
· MAC: multiplexing of MAC SDUs from one or different logical channels onto transport blocks, priority handling between logical channels, filtering and padding of MAC PDUs
· PHY: CRC insertion, channel coding/de-coding, rate matching, scrambling
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Figure 1: User plane protocol stack for D2D communication
Referring to the functions that each AS sublayer needs to perform, Table 1 lists the set of candidate parameters that need to be configured for the PDCP, RLC and MAC sublayers. Just for reference the current value range for each parameter as currently specified in TS 36.331 [3] for unicast cellular communication has been listed.
Table 1: Set of candidate parameters that need to be configured for the PDCP, RLC and MAC sublayers
	Sublayer
	Parameter
	Value range as specified in TS 36.331 [3] for unicast cellular communication
	Comment

	PDCP
	discardTimer
	[50, 100, 150, 300, 500, 750, 1500, infinity] in ms
	To be specified per bearer and the transmitting PDCP entity

	
	pdcp-SN-Size
	7 bits, 12 bits
	SN size for RLC UM; to be specified per bearer

	
	maxCID
	INTEGER (1..16383)
	To be specified per bearer for ROHC header compression

	
	profiles
	0x0000, … , 0x0006, 0x0101, …, 0x0104
	To be specified per bearer for ROHC header compression

	RLC
	sn-FieldLength
	5 bits, 10 bits
	To be specified per bearer and for transmitting and receiving RLC UM entities

	
	t-Reordering
	[0, 5, 10, 15, …,190, 200] in ms
	To be specified per bearer and for the receiving RLC UM entity

	MAC
	logicalChannelIdentity
	INTEGER (3..10)
	Depends on the number of established bearers and RLC UM entities

	
	priority
	INTEGER (1..16)
	Depends on the number of established bearers and RLC UM entities


It should be noted that any security related parameters have not been considered yet in Table 1 and need to be addressed based on input received from SA3.
With regard to the candidate parameters as shown in Table 1 above there are following open issues to clarify:
1. Value range of the candidate parameters to be supported for D2D communication

The current value range of the candidate parameters as specified in TS 36.331 [3] targets variety of services/applications for unicast cellular communication, i.e. from voice, low data rate to high data rate services/applications. But considering the fact that on one hand D2D communication is targeted to apply only to public safety use and mainly voice and low rate data services/applications, but on the other hand priority handling between the logical channels needs to be performed by the transmitting UE, we can assume that the parameters may need to be configured differently depending on the established service/application but using only a subset of the current defined values. But details of the appropriate values to use need further study and discussion.
Obervation 1: Depending on the targeted services/applications for D2D communication the parameters for the PDCP, RLC and MAC sublayers may need to be configured differently using only a subset of the current defined values. But details of the appropriate values to use need further study and discussion.
2. Number of radio bearers that need to be established and maintained for D2D communication

This issue corresponds to the question how many IP streams, for which application requires independent treatment by the AS, should be supported in AS since it affects the number of PDCP and RLC UM entities that need to be configured, and the configuration of the MAC entity as well in terms of number of logical channels and priority handling. Here we assume that the concept of radio bearers is still used in the context of D2D communication as transmission/reception path between IP sublayer and PDCP entity for exchanging IP packets as user data.
As already mentioned D2D communication is targeted to apply only to public safety use and mainly voice and low rate data services/applications. And from SA2 point of view there are no upper limits given on the number of radio bearers that need to be established and maintained for D2D communication except that there is no QoS support apart from priority handling [4]. As consequence, we have to consider the following: 
· Support of a hight number of bearers (e.g. larger than 11 DRBs that are currently specified for LTE/EPS) from AS point of view. 
· Support of asymmetric number of bearers for transmitting and receiving UEs involved in D2D communication due to the fact that a UE may need to receive data from many transmitting UEs (e.g. from many members of a communication group) but only transmit to a few receiving UEs (e.g. to the communication group).
· Method for configuring a bearer for a transmitting and receiving UE different to the method in unicast cellular communication (by eNB through dedicated RRC signalling and mapping of EPS bearer identity) due to the fact that D2D broadcast communication is a connection-less operation. From transmitting UE standpoint a D2D communication session needs to be established whenever triggered by application layer. However, it is currently unclear by which trigger a D2D communication session is to be established for a receiving UE.
3. Options to signal user plane configuration for D2D communication

As agreed during the study item phase D2D communication is a connection-less operation, i.e. no logical connection will be established and maintained between transmitting and receiving UEs prior D2D communication. Further agreement includes the support of two modes of radio resource allocation (Mode 1 (“scheduled”) and Mode 2 (“autonomous”)). Another important aspect to consider is the fact that main scenarios targeted for D2D communication are in-coverage and out-of-coverage. Taking into account the agreements made there are basically two options that can be considered for signalling the user plane configuration to the transmitting UEs involved in D2D communication:
· Option 1 (“Explicit and dedicated signalling by eNB”): is applicable in scenarios where the UE is in network coverage  and Mode 1 is used for radio resource allocation due to the fact that UE in RRC_CONNECTED and an RRC connection between UE and eNB has been established. This option allows the eNB to better control the resources between the transmitting D2D UEs e.g. by dynamically configuring the logical channel priorities for priority handling between UEs.
· Option 2 (“Default configuration”): is applicable in scenarios where the UE is in and out of network coverage,  and Mode 2 is used for radio resource allocation. According to this option the transmitting UEs use default configuration of the user plane protocol stack parameters. However, there are a number of issues to clarify for this option, e.g. useful number of default configuration to define for D2D communication, parameter setting for each default configuration. 
The decision whether to support option 1 and/or option 2 also depends whether only a common solution for user plane configuration for D2D communication should be supported targeting both in-coverage and out-of-coverage scenarios, or whether separate solutions specific for in-coverage and out-of-coverage scenarios should be supported.
In view of the open issues addressed above, the following is proposed:
Proposal 1: RAN2 is asked to discuss the open issues with regard to the configuration of the user plane protocol stack.
3.
Summary
In this contribution we addressed the set of candidate AS related parameters that need to be configured for the PDCP, RLC and MAC sublayers, and the open issues with regard to the configuration of the user plane protocol stack.
Obervation 1: Depending on the targeted services/applications for D2D communication the parameters for the PDCP, RLC and MAC sublayers may need to be configured differently using only a subset of the current defined values. But details of the appropriate values to use need further study and discussion.
Proposal 1: RAN2 is asked to discuss the open issues with regard to the configuration of the user plane protocol stack.
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