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1.
Introduction
This paper discusses which functions of layer 2 protocols need to be supported in 1-to-M D2D communication.

2.
PDCP

Main functions of PDCP are header compression and security. 
To use header compression in 1-to-M D2D communication, following aspects should be considered.

· 
All UEs shall have the same ROHC profiles.

· 
Only U-mode can be used. 

For all UEs to have the same ROHC profiles, there should be a negotiation procedure before using ROHC. This will make the configuration procedure heavy. However, if we mandate that some of ROHC profiles shall be supported for the D2D UE, there will be no issue in configuration. Note that the ‘IMS capable UEs supporting voice’ are mandated to support ROHC profiles 0x0000, 0x0001, 0x0002 in [1].
Current MBMS does not support header compression. The reason is that it only supports uni-directional header compression (i.e. U-mode) which requires periodical context refresh with full header. Due to the frequent transmission of full header, the gain of using ROHC is very marginal if the packet size is larger than 900 bytes [2].
But in D2D communication, we think VoIP packet is typically transmitted, and thus the use of ROHC would be useful even if it operates in U-mode. Considering that the typical payload size of VoIP packet is 90 bytes (60 bytes header + 30 bytes payload), ROHC can compress the VoIP packet to 1/3 of the original packet size, which is quite attractive to D2D communication.
Observation 1. Using header compression in 1-to-M D2D communication is useful.
For the security function, we think it can be used in PDCP entity if the security configuration is shared before communication. However, if another security function is used in application layer, the AS security in PDCP entity is not essential for 1-to-M D2D communication. The need for AS security is FFS.
Observation 2. The need for AS security function is FFS.
From Observations 1 and 2, we think that PDCP entity may be needed for 1-to-M D2D communication at least for header compression. But to support header compression for 1-to-M D2D communication, some specification efforts are needed because the MBMS bypass the PDCP.
Proposal 1. PDCP is used for 1-to-M D2D communication at least for header compression.

3.
RLC

Main functions of RLC are data formatting (segmentation, concatenation, and reassembly) and retransmission. 
Regarding data formatting, we think this function is still needed for 1-to-M D2D communication, because this function provides useful mechanism to adapt the PDU size to variable radio condition. Since this function is supported by RLC header, the RLC TM seems not applicable to 1-to-M D2D communication.
Observation 3. RLC TM does not support data formatting, and thus it is not suitable for 1-to-M D2D communication.

The retransmission function can be supported only when the feedback path is available. Considering that feedback path is not available in 1-to-M D2D communication, it is likely that the retransmission function is not supported. Then, there is no need to use RLC AM. Note that resegmentation function is also not needed because the resegmentation is only performed at retransmission.
Observation 4. Retransmission is not supported, and thus RLC AM is not needed for 1-to-M D2D communication.

From Observations 3 and 4, we think that only RLC UM is suitable for 1-to-M D2D communication. This is also the case for MBMS.
Proposal 2. RLC UM is used for 1-to-M D2D communication.

4.
Proposal
In this paper, we have explained which functions of PDCP and RLC should be supported for 1-to-M D2D communication. The following observations are obtained for PDCP and RLC.

Observation 1. Using header compression in 1-to-M D2D communication is useful.
Observation 2. The need for AS security function is FFS.
Observation 3. RLC TM does not support data formatting, and thus it is not suitable for 1-to-M D2D communication.

Observation 4. Retransmission is not supported, and thus RLC AM is not needed for 1-to-M D2D communication.

With the above observations, we finally propose followings for the 1-to-M D2D communication.

Proposal 1. PDCP is used for 1-to-M D2D communication at least for header compression.

Proposal 2. RLC UM is used for 1-to-M D2D communication.
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