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1. Introduction

The following agreements were made in RAN2 #85 meeting that UE can initiate Random Access procedure to request D2D grant from the eNB.

	Agreements
2
In Mode 1, a UE requests transmission resources from an eNB. The eNB schedules transmission resources for transmission of scheduling assignment(s) and data.
2a
In Mode 1, the UE sends a scheduling request (D-SR or RA) to the eNB followed by a BSR based on which the eNB can determine that the UE intends to perform a D2D transmission as well as the required amount resources.



In RAN2#87 meeting, we have made the following agreements.
	ProSe Comm.

…
Uu interface

=>
The UE can belong to multiple groups.

=>
It might be beneficial for the network to know which buffer status information is mapped to which D2D communication groups of a UE.

=>
Group Index is informed to the eNB by BSR (either explicit or implicit).

=>
The eNB is aware of Group ID, and mapping relation between Group ID and Group Index.

=>
The UE reports Group ID, and mapping relation between Group ID and Group Index to the eNB.


In this contribution, we discuss the contention resolution of Random Access procedure for D2D resource request.
2. Discussion
In legacy LTE, the UL data arrival will trigger a UE to initiate a contention based Random Access procedure for UL grant from the eNB if the UE is not configured with PUCCH resource for SR transmission. Basically, the UE considers if the contention resolution successful based on if the C-RNTI scrambled with Msg4 matches the C-RNTI in Msg3.
In RAN1#77 meeting, a D2D-RNTI was introduced to distinguish a D2D grant from a UL grant [1]. If a UE initiates a Random Access procedure for requesting a D2D grant, the eNB can allocate to the UE the D2D grant in Msg4 via a PDCCH transmission addressed to the D2D-RNTI. Based on the same principle of contention resolution in a LTE Random Access procedure, a new D2D-RNTI MAC control element seems needed because the UE should match the D2D-RNTI scrambled with Msg4 to the D2D-RNTI in Msg3 in order to determine if the contention is resolved. In fact, providing the D2D-RNTI MAC control element in Msg3 is just for the eNB to distinguish the UE which performs the Random Access procedure. It is no difference from using the current C-RNTI MAC control element. Besides, the D2D-RNTI MAC control element may need to introduce a new LCID value. Thus, there is no strong reason to introduce a new D2D-RNTI MAC control element. The UE can reuse the current C-RNTI MAC control element in Msg3 of a Random Access procedure for requesting D2D grant.
Proposal 1: the current C-RNTI MAC control element is reused in Msg3 of a Random Access procedure for D2D resource request.

Based on [2], we consider that the minimum size of ProSe-BSR MAC control element for reporting one D2D communication group is 16 bits, and one R/R/E/LCID format MAC subheader for each ProSe-BSR MAC control element is considered if reporting multiple groups is needed.
According to the current MAC specification, the eNB should not provide a grant smaller than 56 bits in the Random Access Response (RAR). In the following, we discuss the decision of contention resolution in different cases based on the assumption that the eNB normally provides to UE with minimum RAR grant in size of 56 bits.

Case 1: RA only for D2D grant for single D2D communication group

When a UE initiates a Random Access procedure in this case, the information which the UE should transmit contains a C-RNTI MAC control element with its MAC subheader (e.g. in 24 bits) and a ProSe-BSR MAC control element with its MAC subheader (e.g. in 24 bits) so the total size of them is 48 bits. It can be completely accommodated in Msg3 and transmitted with the minimum RAR grant (e.g. 56 bits).
Since the Random Access procedure is initiated only for reporting single D2D communication group, the UE does not expect to receive a UL grant from the eNB. In that situation, the UE can consider the contention is resolved if the UE receives from the eNB a D2D grant contained in Msg4 after the transmission of Msg3.

Case 2: RA only for D2D grant for multiple D2D communication groups

In this case, we notice that the minimum RAR grant cannot accommodate complete ProSe-BSR for multiple D2D communication groups. For example in case of reporting two groups, the total size of information for which the UE should transmit containing a C-RNTI MAC control element with its MAC subheader (e.g. in 24 bits) and two ProSe-BSR MAC control elements with their MAC subheaders (e.g. in 48 bits) is 72 bits, and it exceeds the minimum RAR grant. In that situation, the UE may firstly report one of them at this round of Random Access procedure and initiate a new round of Random Access procedure for reporting the remaining one. In our view, initiating several rounds of Random Access procedure for D2D resource request may cause the signalling overhead and delay the D2D transmission.
In [2], we discuss that the eNB can be aware of this situation and provide a UL grant for the remaining ProSe-BSR so the UE will expect the UL grant to be received from the eNB. In that situation, the UE can consider the contention resolution successful when it receives a UL grant in Msg4. But, if the eNB provides sufficient RAR grant for the UE accommodating complete ProSe-BSR for multiple groups, the UE should behave as Case 1.
Proposal 2: if Msg3 of a Random Access procedure accommodates a C-RNTI MAC CE, a ProSe-BSR MAC CE for single group or all of multiple groups and the corresponding MAC subheaders, UE considers the contention resolution successful if D2D grant contained in Msg4 is received.
Proposal 3: if Msg3 of a Random Access procedure accommodates a C-RNTI MAC CE, a ProSe-BSR MAC CE for part of multiple groups and the corresponding MAC subheaders, UE considers the contention resolution successful if UL grant contained in Msg4 is received.
Case 3: RA for both UL grant and D2D grant

In this case, we notice that the RAR grant size issue also exists. For example in case of reporting a Short BSR and a ProSe-BSR for single group, the size demand of Msg3 containing a C-RNTI MAC control element with its MAC subheader (e.g. in 24 bits), the Short BSR MAC control element with its MAC subheader (e.g. in 16 bits) and the ProSe-BSR MAC control element with its MAC subheader (e.g. in 24 bits) is 64 bits so the Msg3 cannot be transmitted with minimum RAR grant. In our view, the legacy BSR should be prioritized because the unreported ProSe-BSR can be transmitted with the UL grant provided in Msg4. Even if the legacy BSR reports empty buffer (e.g. a periodic BSR is triggered but no UL data available), the eNB shall be smart enough for realizing that the resource request procedure is not triggered by this legacy BSR and allocate extra UL grant in Msg4 for the UE sending the unreported ProSe-BSR which truly triggers the resource request procedure. Whatever, the UE behaves as legacy that considering the contention resolution successful is based on if a UL grant contained in Msg4 is received.
Proposal 4: if Msg3 of a Random Access procedure accommodates a C-RNTI MAC CE, a legacy BSR MAC CE, a ProSe-BSR MAC CE and the corresponding MAC subheaders, UE considers the contention resolution successful if UL grant contained in Msg4 is received.
Regarding the method for the eNB to know if the ProSe-BSR is completely reported, it is introduced in [2].
3. Conclusion

In this contribution, we propose following:
Proposal 1: the current C-RNTI MAC control element is reused in Msg3 of a Random Access procedure for D2D resource request.
Proposal 2: if Msg3 of a Random Access procedure accommodates a C-RNTI MAC CE, a ProSe-BSR MAC CE for single group or all of multiple groups and the corresponding MAC subheaders, UE considers the contention resolution successful if D2D grant contained in Msg4 is received.
Proposal 3: if Msg3 of a Random Access procedure accommodates a C-RNTI MAC CE, a ProSe-BSR MAC CE for part of multiple groups and the corresponding MAC subheaders, UE considers the contention resolution successful if UL grant contained in Msg4 is received.
Proposal 4: if Msg3 of a Random Access procedure accommodates a C-RNTI MAC CE, a legacy BSR MAC CE, a ProSe-BSR MAC CE and the corresponding MAC subheaders, UE considers the contention resolution successful if UL grant contained in Msg4 is received.
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