3GPP TSG RAN WG2 Meeting #88
 R2-144885
San Francisco, USA, 17th – 21th November 2014

Agenda Item:
7.3.3.3
Source: 
Panasonic
Title:  
SR issues for D2D communication   
Document for:
Discussion and decision

1 Introduction

In the RAN2#86 meeting it has been agreed that a UE may establish multiple logical channels for D2D services. LCID included within the MAC subheader uniquely identifies a logical channel within the scope of one source Layer-2 ID and Destination Layer-2 ID combination. All ProsSe related logical channels are mapped to one specified logical channel group (e.g. LCGID 3). It is up to the UE implementation in which order to serve the logical channels. Parameters for Logical channel prioritization are not configured. This contribution is discussing open issues for the SR procedure in D2D communication mode 1. 
2 Discussion

The general procedure for requesting/allocation transmission resources for mode1 D2D communication has been already agreed in the recent RAN1/RAN2 meetings. The several steps are shown in the following: 

Step 1
UE sends SR (Scheduling Request) to eNB via PUCCH;

Step 2
eNB grants UL resource (for UE to send ProSe-BSR) via PDCCH, scrambled by C-RNTI;

Step 3
UE sends ProSe-BSR indicating the buffer status of ProSe logical channels via PUSCH;

Step 4
eNB grants UL resources via PDCCH for transmission of SA and D2D data, scrambled by 
D2D-RNTI.
Step 5   D2D Tx UE transmits SA/D2D data according to grant received in step 4.
One remaining open issue is whether common D-SR resources on PUCCH for uplink WAN and D2D transmission is used.

If the D2D UE uses a common SR resource for both uplink WAN and D2D transmission, then upon receiving the SR, the eNB does not know whether the UE wants to transmit WAN traffic or D2D traffic. However in case eNB schedules a grant with a TB size larger than the size of ProSe-BSR the remaining UL-SCH resources could be used for uplink WAN data transmission. Only in the case that UE has no uplink WAN data to transmit the remaining resources allocated by the grant would be wasted, because the D2D traffic cannot be transmitted in the cellular resource.
An alternative approach would be to define separate ProSe-SR respectively separate PUCCH resources. Hence, if SR is triggered for D2D transmission, a separate PUCCH resource is used to signal the SR. eNB would be able to distinguish requests for WAN BSR or ProSe-BSR based on the PUCCH resource used for the SR signalling. 
From our perspective, there is no benefit in introducing separate PUCCH resources for a ProSe-SR on PUCCH. Introducing a new SR for D2D will increase basically the complexity in the physical layer. 

Proposal 1: common D-SR resources on PUCCH are used for D2D and WAN UL.
If there is no PUCCH resources available for D-SR, RACH should be used in order to request UL-SCH resources for sending of ProSe BSR. In this case, the ProSe BSR shall be transmitted in MSG3. Upon reception of the D2D BSR in MSG3, the eNB may schedule uplink resources for the SA and D2D data by a D2D grant. Thus, the UE can consider the RACH successful if it receives a D2D grant, i.e. a PDCCH scrambled with D2D-RNTI.

Proposal 2: RACH procedure is considered successful when receiving a PDCCH scrambled with D2D-RNTI upon having sent the ProSe-BSR in msg3. 
In Rel-9 the sr-ProhibitTimer was introduced with the purpose of preventing transmission of on unnecessary SR within a short period of time. Basically UE shall not transmit another SR during the period between the transmission of an SR on PUCCH and the reception of the corresponding PDCCH. Following our general principle that D2D control signalling like ProSe BSR, SR should not impact the user experience of WAN LTE uplink, e.g. delay legacy SR/BSR, it might be simple to introduce separate sr-ProhibitTimer for D2D and LTE WAN. As a consequence the transmission of a ProSe related SR will not delay the transmission of a legacy SR. Even eNB could determine based on the detection of a second SR on PUCCH upon having received a first SR in a previous SR opportunity (before having issued a corresponding PDCCH) that UE is requesting UL-SCH resources for transmission of a different BSR, i.e. either ProSe-BSR or legacy BSR. As a consequence eNB could allocate sufficient resources so that UE could transmit ProSe-BSR MAC CE and legacy BSR MAC CE together in one MAC PDU. 
On the other hand usually there is not a long duration between transmission of SR on PUCCH and corresponding PDCCH granting UL-SCH resource for transmission of BSR. Therefore one may argue that we don’t need to optimize for this short period of time as the probability might be anyway low that a new legacy BSR upon having sent a ProSe-related SR and reception of PDCCH.   
Proposal3: RAN2 should discuss whether to introduce separate sr-ProhibitTimer for D2D.
3 Conclusions

This contribution discusses open issues on the SR procedure for D2D communication. It’s proposed to agree on the following:
Proposal 1: common D-SR resources on PUCCH are used for D2D and WAN UL.
Proposal 2: RACH procedure is considered successful when receiving a PDCCH scrambled with D2D-RNTI upon having sent the ProSe-BSR in msg3.
Proposal3: RAN2 should discuss whether to introduce separate sr-ProhibitTimer for D2D.
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