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Introduction
In the RAN2#86 meeting many agreements were reached regarding the user plane for D2D [1]

 REF _Ref383169529 \r \h 
. The following two agreements address the RLC and PDCP parameters for a D2D radio bearer:
	Agreements
· 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 cellular communication, each of these PDCP and RLC parameters have multiple possible values and are configured per radio bearer via RRC signalling. However, as previously agreed, D2D communication in release 12 is focused on broadcast communications, and there is no signalling exchange to setup a D2D radio bearer. Hence some other mechanism needs to be defined in order to guarantee the appropriate D2D radio bearer parameters are synchronized between the transmitting UE and all receiving UEs.  In [2] we analysed the L2 radio bearer parameters into different classes for D2D. We proposed that L2 headers could be used to insure that those parameters that are common between D2D transmitting UE and D2D receiving UEs (Class 1 parameters). However, we did not provide any detailed analysis on how to signal these parameter values in the L2 headers, nor did we explore which L2 protocols should be modified to communicate these values. In the following sections, we analyze the parameter field lengths and discuss different options for signalling them using L2 headers. We propose a solution that we believe provides a good trade off between additional header overhead and the flexibility of parameter value choice, while minimizing the impact to the L2 standards.  
2      Analysis of D2D radio bearer parameters
The agreement above mentioned 2 RLC parameters, and 4 PDCP parameters. Of these, discardTimer is used by the PDCP transmitter, and hence does not need to known to the receiver. Therefore, we will not consider it further. The following table summarizes the required PDCP and RLC parameters for D2D communication, based on the current ranges of these parameters in the RRC spec 36.331 [3].

	Parameter Name
	Range in 36.331
	Number of Bits

	RLC: sn-FieldLength
	2 values: 5 bits, 10 bits
	1

	RLC: T-reordering
	31 values: 0 – 200 msec
	5

	PDCP: maxCID
	Integer: 1- 16383
	14

	PDCP: pdcp-SN-Size
	2 values: 7 bits, 12 bits
	1

	PDCP: profiles
	9 values
	9


Observation 1: The total number of bits to signal the RLC parameters for D2D communication is 6. The total number of bits to signal the PDCP parameters for D2D communication is 24.
The number of bits needed to signal these L2 parameters was not a major concern for RRC. However, if this information is to be communicated via L2 headers, the bit size becomes critical, as this directly impacts the L2 header size. In addition, as L2 headers will be included in each PDU of the specific L2 protocol, the impact is potentially amplified by the number of L2 headers encoded into a single MAC PDU.

Observation 2: It is critical to minimize the number of bits needed to communicate PDCP and RLC parameters, if L2 protocol headers are enhanced to communicate these parameters for D2D communication.
Obviously there is more potential to save bits for parameters with larger value range (maxCID (14 bits), ROHC profiles (9 bits)). For example, the parameter maxCID has a default value of 15. If this value (or another value) is sufficient for D2D communication, then maxCID would not need to be communicated, resulting in 52% saving for PDCP parameters. On the other hand, choosing one default value for sn-FieldLength or pdcp-SN-Size would result in an insignificant saving (1 bit). In the case of T-reordering a smaller number of values could be standardize for D2D communication. For example, there are 31 valid values for T-reordering encoding 0 – 200 msec. For D2D communication, RAN2 could select 8 of these values covering a suitable range, which would result in a 33% saving for RLC parameters.

Proposal 1: RAN2 should decide how to optimize the number of bits needed to communicate PDCP and RLC parameters for D2D communication. Possible approaches are to agree on default values for some parameters, or reduce the valid range of others.

Proposal 2: A value of 15 for maxCID (default value) is sufficient for D2D communication.

3      Indication of PDCP & RLC parameters in L2 headers
It has previously been agreed for Rel. 12 that there will not be any feedback from a receiving UE to the transmitting UE, at either at the physical layer or layer 2. It is logical that the transmitting UE should select appropriate values for PDCP and RLC parameters and communicate these selected values to receiving UEs.

Proposal 3: In release 12, the values of PDCP and RLC parameters for D2D communication will be selected by the transmitting UE and communicated to receiving UEs through L2 protocol headers.
There are several possible ways to indicate the selected parameters to the receiving UEs using L2 headers:

1) Indicate each L2 parameter in the header of the corresponding L2 protocol:

This means that the RLC header for D2D communication should be enhanced to indicate the selected values for sn-FieldLength and T-reordering. While the PDCP header would be enhanced to indicate values for pdcp-SN-Size, and ROHC profiles.

 A possible advantage of this approach is that it could allow the parameters of each protocol to be optimized separately. However, such a solution appears to have several drawbacks. First, it is likely that the bit size needed for each protocol would not be byte aligned (e.g.  sn-FieldLength + T-reordering = 6 bits). Therefore, it is likely that padding would need to be introduced, increasing the header overhead. It is also likely that combining the information into a single header would be more efficient than adding more bits to each of RLC and PDCP’s headers separately. Furthermore, both the RLC and PDCP protocols would need to be changed, increasing the standard impact.
2) Create a new MAC CE to indicate L2 parameters

A new MAC CE could be created to communicate the selected PDCP and RLC parameter values from the transmitting UE to receiving UEs. However, at least one LCID would have to be reserved for this new MAC CE. In addition, a single MAC PDU may include data packets for multiple logical channels. Hence, more than one of these L2 parameter indication MAC CEs could be encapsulated into a single MAC PDU. Hence, the MAC CE may need to include an additional field to indicate the corresponding logical channel, increasing the overhead.

3) Enhance the D2D MAC subheader to indicate L2 parameters

The MAC header includes a series of subheaders. Each of these subheaders corresponds to a MAC SDU, MAC CE or padding. Since each MAC SDU has a corresponding subheader, it is logical to indicate any parameters for the SDU’s logical channel in this subheader. This approach has the advantage that the subheader already encodes the LCID for the logical channel. Furthermore, similar to option (2) the impact of this solution would be limited to the MAC protocol.
The following table summarizes these three options, and compares their pros and cons:

	L2 MAC Header Option
	Pros
	Cons

	Indicate PDCP/RLC parameter in PDCP/RLC header
	· Flexibility to optimize L2 protocol headers
	· High overhead due to padding

· Change both PDCP and RLC protocols

	New MAC CE to indicate PDCP/RLC parameters 
	· Change only MAC protocol
	· High overhead from LCID in new MAC CE

· Reserve 1 or 2 LCIDs

	Indicate PDCP/RLC parameter in MAC subheader
	· Change only MAC protocol

· LCID already encoded in MAC subheader
	· Increase size of MAC subheader


Proposal 4: RAN2 should study and select the best of these three options to communicate PDCP and RLC parameters to receiving UEs.
4
Conclusion
In this contribution, we studied how PDCP and RLC parameters can be configure for D2D communication in release 12.
We had the following observations:

Observation 1: The total number of bits to signal the RLC parameters for D2D communication is 6. The total number of bits to signal the PDCP parameters for D2D communication is 24.
Observation 2: It is critical to minimize the number of bits needed to communicate PDCP and RLC parameters, if L2 protocol headers are enhanced to communicate these parameters for D2D communication. 
Based on these observations and the analysis provided, we have the following proposals:

Proposal 1: RAN2 should decide how to optimize the number of bits needed to communicate PDCP and RLC parameters for D2D communication. Possible approaches are to agree on default values for some parameters, or reduce the valid range of others.

Proposal 2: A value of 15 for maxCID (default value) is sufficient for D2D communication.

Proposal 3: In release 12, the values of PDCP and RLC parameters for D2D communication will be selected by the transmitting UE and communicated to receiving UEs through L2 protocol headers.

Proposal 4: RAN2 should study and select the best of these three options to communicate PDCP and RLC parameters to receiving UEs.
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