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1. Introduction

At the last RAN2 meeting, the following agreements related to PDCP/RLC were reached. [1]
	7: 
There is one PDCP entity per RLC entity. Source Layer 2 ID, Destination Layer 2 ID and LCID are used for identification of PDCP entity and RLC entity. (Figure 1)
8: 
RLC parameters needed for ProSe Direct Communication are sn-FieldLength and T-reordering, if there is no in-order delivery from lower layer.

9: 
VR(UR) and VR(UH) are set equal to SN of the first PDU received for the entity, if there is no in-order delivery from lower layer.

10: 
PDCP and RLC entities are established / released together 

11: 
Tx PDCP/RLC establishment: Leave it up to UE implementation

12: 
Rx PDCP/RLC establishment: Reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity.

13: 
Rx PDCP/RLC release: Leave it up to UE implementation
14: 
PDCP parameters needed for ProSe Direct Communication are discardTimer, maxCID, pdcp-SN-Size and profiles.

15b: One D2D radio bearer can only be mapped to one Destination Layer 2 ID. Multiple D2D radio bearers can be mapped to the same Destination Layer 2 ID.
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Figure 1 - PDCP/RLC entity

However, the release timing of the transmitting PDCP/RLC entity was not agreed yet. At the last meeting, following two options were proposed. [1]
	· Tx PDCP/RLC release

· Option 1: In-activity timer expiry
· Option 2: Release indication from upper layer


This contribution considers the need to align the Tx and Rx PDCP/RLC configurations as well as the proper release procedure to prevent unnecessary UMD PDU discarding. 
2. Discussion
Based on the above agreements, the procedure for D2D communication can be described as follows. (Figure 2)

[image: image2.emf]UE B

UE A

Data

①PDCP/RLC entity

establishment

(UE implimentation)

SA transmission

Tx resource selection

Data transmission

Data Reception

(L2 IDs & LCID acquisition)

②PDCP/RLC entity

establishment

Data transmission

Data transmission

…

PDCP/PLC

entity release

(UE implimentation)

③PDCP/PLC

entity release

A) Out-of-coverage D2D Communication

UE B

UE A eNB

Data

RA/SR, D2D BSR

①PDCP/RLC entity

establishment

(UE implimentation)

SA & Data Tx resource allocation (Mode1)

SA transmission

SA decoding

Data transmission

Data Reception

(L2 IDs & LCID acquisition)

②PDCP/RLC entity

establishment

Data transmission

Data transmission

…

SIB 18

PDCP/PLC

entity release

(UE implimentation)

③PDCP/PLC

entity release

B) Intra-cell D2D Communication

Synchronization

SA decoding


Figure 2 - Examples of out-of-coverage and in-coverage D2D Communication
As indicated in the PDCP and RLC related procedures in Figure 2, a few open issues still need to be resolved, especially for steps 1, 2 and 3. These issues are discussed in detail below.
2.1. PDCP/RLC configuration mismatches
Regarding steps 1 and 2, when PDCP and RLC entities are established, the configuration of PDCP/RLC related parameters is FFS. The parameters to be configured are described in Table 1.
	Parameters for PDCP
	Parameters for RLC

	discardTimer (only for transmitting PDCP entity)
maxCID
pdcp-SN-Size

profiles
	t-Reordering (only for reception RLC entity)

SN-FieldLength


Table. 1 - Parameters for PDCP and RLC configurations
Since the discardTimer (for PDCP) is only meant to be used by the transmitting entity and t-Reordering (for RLC) is only meant to be used by the receiving entity, these values do not need to be shared between Tx and Rx entities. However, the other parameters listed in Table 1 do need to be shared between Tx and Rx entities in order for the PDUs to be processed correctly. According to the current specification for cellular, these parameters are configured to UEs via RRC signalling, so the UEs and eNB share common values. However, for D2D, RAN2 already agreed not to establish Rx PDCP/RLC entity via RRC signalling. Instead Rx PDCP/RLC is established according to the first received UMD PDU. In particular, for the out-of-coverage scenario (Figure 2 - A), D2D UEs can't receive the RRC signalling, so both Tx and Rx PDCP/RLC entities need to coordinate these values through other means. 
For the out-of-coverage scenario, the simplest way to coordinate the values for PDCP/RLC configuration is to depend on pre-configuration.  If every parameter in Table 1 has only one possible value then pre-configuration may be a viable solution. But if more than one value for each parameter needs to be supported, an alternative solution may be needed as suggested below.  
For the in-coverage scenario, especially for intra-cell deployment scenario (Figure 2 - B), both transmitting D2D UE and receiving D2D UE can receive the signal from the serving cell. Therefore, D2D UEs can use SIB in order to obtain the values for PDCP/RLC configuration. For the inter-cell deployment scenario, D2D UE can also use SIB, if serving cell's SIB includes neighbouring cell's PDCP/RLC configuration information. For the out-of-coverage scenario, the solution will depend on whether every parameter in Table 1 has more than one value. 
For the partial coverage scenario, in order to align the PDCP/RLC configuration of the in-coverage D2D UE and the out-of-coverage D2D UE, Tx D2D UE will need to provide the values for PDCP/RLC configuration to the Rx D2D UE. 
Proposal 1 RAN2 should discuss whether the transmitting D2D UE is allowed to autonomously select the desired values for PDCP/RLC configuration.
If Tx D2D UE is not allowed to select PDCP/RLC configuration autonomously, one PDCP/RLC configuration needs to be specified between Tx and Rx PDCP/RLC entities. For D2D Communication, both Tx and Rx D2D UEs can share the receiving SA resource pool, therefore, one possibility is for the same PDCP/RLC configuration to be shared per a SA reception resource pool. This has the potential to be applicable for all D2D scenarios, including out-of-coverage, in-coverage and partial-coverage scenarios.
Proposal 2 If transmitting D2D UE is not allowed to select PDCP/RLC configuration autonomously, one PDCP/RLC configuration should be specified per SA reception resource pool.
However, if the transmitting D2D UE is allowed to select the PDCP/RLC configuration autonomously, the following alternatives should be considered as a means for the Tx D2D UE to share the configured values with the Rx D2D UE.
ALT.1 Delivering via MAC sub-header 
ALT.2 Delivering via SA
ALT.3 Delivering via PD2DSCH
ALT.1 and ALT.2 can be applied to all scenarios; however, ALT.3 can't be applied to D2D UEs unless the transmitting D2D UE is also the synchronization source. In particular, for in-coverage scenario, it is assumed that majority of D2D UEs are not synchronization sources, so ALT.3 should be precluded from consideration.
Proposal 3 If transmitting D2D UE is allowed to select PDCP/RLC configuration autonomously, RAN2 should decide which of the two alternatives (ALT.1 or ALT.2) should be adopted for the delivery of the selected PDCP/RLC configuration to the receiving D2D UE.
2.2. Release timing of PDCP and RLC entities
With respect to the issue of PDCP/RLC release timing (step 3 in Figure 2), RAN2 currently assumes the PDCP entity and the RLC entity must be established and released together; however, there is no agreement on whether the Rx and Tx entities should be coordinated. The release timing of Tx PDCP/RCL entity has impact on successful reception of UMD PDU at the Rx RLC entity. The impact on the release timing of the PDCP/RLC entities is further discussed in detail below.
As shown in Figure 3, if a transmitting RLC entity (ex. source ID: A, destination ID: B, LCID: 0) is released earlier than a receiving RLC entity (ex. source ID: A, destination ID: B, LCID: 0) and the Tx RLC entity with the same configuration (source ID: A, destination ID: B, LCID: 0) is established again before the Rx RLC entity is released, the Rx RLC entity will discard UMD PDUs for D2D Communication due to the inconsistency between the Tx RLC entity's SN (ex. SN = 0) and the Rx RLC entity's SN. (ex. VR(UH) & VR(UR) = N+1)

The above issue may occur if the release timing of the Rx RLC entity is left up to UE implementation.
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Figure 3 - Discarding issue

In order to solve the above issue, the following alternatives may be considered.
ALT.1 Introduce a common timer between the Tx RLC entity and the Rx RLC entity
In order to prevent the Rx RLC entity from staying active for a prolonged duration, unnecessarily, it is useful to introduce an "in-activity timer" which indicates the maximum time the RLC entity may stay active after receiving the last UMD PDU. If this timer is introduced, the release timing of the Tx RLC entity and the Rx RLC entity can be properly coordinated and the discarding of the UMD PDUs at the Rx RLC entity may be avoided. For example, the Tx RLC entity will not be released while the in-activity timer is still running. Alternatively, the Tx RLC entity may refrain from using the same LCID which is previously used while the in-activity timer is still running. The detailed procedure is depicted in Figure 4.
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Figure 4 - Example of in-activity timer related actions
ALT.2 Setting the reordering window size to "zero"
This approach is similar to MBMS transmission. With D2D Communication, re-transmission scheme is yet to be agreed, therefore, "zero-size" re-ordering window might be useful based on the current agreements for D2D Communication. However, the repetition scheme for D2D Communication transmission is still under discussing in RAN1, and such repetition scheme might cause out-of-order delivery of UMD PDU from lower layer. The need for this solution will largely depend on whether RAN1 can reach an agreement for a repetition scheme at the next meeting.
Taking into account of the pros and cons of the above alternatives, it is assumed the D2D UE should release the Tx RLC entity after at in-activity timer expiry (Alt 1). Additionally, the Rx RLC entity should share such in-activity timer with the corresponding Tx RLC entity and use it as the reference to prevent the occurrence of UMD PDU discarding.
Proposal 4 Tx RLC entity should be released after in-activity timer expiry to prevent the occurrence of UMD PDU discarding.
Proposal 5 The Rx RLC entity should share the in-activity timer with the corresponding Tx RLC entity and use it as the reference to prevent the occurrence of UMD PDU discarding.
3. Conclusion

The potential mismatches of the Tx and Rx PDCP/RLC entities are addressed. The benefit of specifying an inactivity timer used by both the Tx and Rx RLC entites to prevent unnecessary UMD PDU discarding is discussed. We have the following proposals.
Proposal 1 RAN2 should discuss whether the transmitting D2D UE is allowed to autonomously select the desired values for PDCP/RLC configuration.
Proposal 2 If transmitting D2D UE is not allowed to select PDCP/RLC configuration autonomously, one PDCP/RLC configuration should be specified per SA reception resource pool.
Proposal 3 If transmitting D2D UE is allowed to select PDCP/RLC configuration autonomously, RAN2 should decide which of the two alternatives (ALT.1 or ALT.2) should be adopted for the delivery of the selected PDCP/RLC configuration to the receiving D2D UE.
Proposal 4 Tx RLC entity should be released after in-activity timer expiry to prevent the occurrence of UMD PDU discarding.
Proposal 5 The Rx RLC entity should share the in-activity timer with the corresponding Tx RLC entity and use it as the reference to prevent the occurrence of UMD PDU discarding.
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