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1. Introduction
At the last RAN2 meeting, RAN2 has clarified most of user plane issues for D2D Communications. Based on the agreement, an e-mail discussion was progressed for drafting the MAC CR.

[87bis#16][LTE/ProSe] MAC running CR (Ericsson)

1.       An agreeable CR for RAN2#88 taking agreements made at RAN2#87bis into account.

2.       A list of proposals addressing open issues related to MAC.

In this contribution, we clarify further remaining stage 3 issues related to DRX operations and provide our suggestions to specify D2D Communication in the spec.
2. Discussions
ProSe UE can perform D2D Communications in RRC_CONNECTED and RRC_IDLE. Additionally, ProSe UE can operate not only at in-coverage but also at out-of-coverage, so the UE’s behavior should be specified differently considering the UE state.

2.1  DRX operation

In RRC_CONNECTED, UE’s behavior for transmission and reception is tightly connected with DRX operation. Considering ProSe UE’s DRX, the operation would be divided to Uu and PC5 interface. For Uu interface, most of procedures for D2D Communication follow the legacy LTE procedure such as BSR transmission and PDCCH monitoring. So, it can be easily decided and specified in the MAC spec. by following the legacy procedure.
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Figure 1: DRX operation and PSCCH monitoring

For PC5, the main issue would be how to manage SA (PSCCH) resource pools (We don’t need to initiate a new DRX discussion in Rel-12 such as stopping PSCCH monitoring to reduce UE’s power consumption). We think that the PSCCH monitoring should be handled separately with DRX operation. SA resource pools are statically configured and SA periods are not interconnected with LTE operation. Therefore, ProSe UE’s PSCCH monitoring or transmission can be performed independently. Then, UE can receive and transmit PSCCH or PSSCH regardless of DRX operations and the successful reception of PSCCH doesn’t trigger UE’s on-duration. It can be easily specified in the DRX operation section in MAC spec.
Proposal 1. eNB configures UE’s DRX cycle without considering SA periods.

Proposal 2. UE transmits and receives PSCCH and PSSCH regardless of DRX operation.

RAN1/RAN2 already decided to handle cellular operation with higher priority than D2D operation. So, UE performs cellular transmissions if the UE is scheduled to transmit cellular and ProSe channels at the same subframe. On the contrary, we could assume the UE transmits a ProSe channel when any cellular channels are not scheduled to transmit. 

However, in a specific case the agreement may be difficult to apply because of implementation complexity. According to the DRX procedure in MAC spec., UE doesn’t transmit PUCCH after processing the sentence as shown below:
-
in current subframe n, if onDurationTimer would not be running considering grants/assignments/DRX Command MAC control elements received until and including subframe n-5 when evaluating all DRX Active Time conditions as specified in this subclause, CQI/PMI/RI/PTI on PUCCH shall not be reported.

The sentence is related to UE operation during transient period and the UE has to transmit PSCCH by following the RAN1/RAN2 agreement. The approach might increase implementation complexity without much gain. So, we propose the UE doesn’t transmit PSCCH in this case in order to reduce complexity and it may be treated as an exceptional case.

Proposal 3. UE doesn’t transmit PSCCH during a specified transient period to reduce implementation complexity.
2.2  Stage 3 drafting

In RRC_CONNECTED, TA operation should be considered for transmission. Comparing with legacy UE, ProSe UE can transmit and receive PSCCH and PSSCH based on eNB’s DL timing. So, the ProSe UE’s operation for transmission has to be specified in the MAC spec. Description for Mode 1 would also be needed because the TA operation impacts on PSSCH transmission. Specification of how to handle TA value would be specified in RAN1 spec.
Proposal 4. UE can transmit PSCCH and PSSCH regardless of TA operation (specify in TS 36.321).

In RRC_IDLE, ProSe UE can transmit and receive PSCCH and PSSCH in Mode 2 (autonomous resource selection). Related to the operation, adding a text in the MAC spec. is progressed by e-mail discussion (TS 36.300 and TS 36.321). As RRC_IDLE UE’s behavior is described in TS 36.304, PSCCH and PSSCH procedure should be included in the spec. similar to MBMS reception.
Proposal 5. UE can transmit and receive PSCCH and PSSCH in RRC_IDLE (specify in TS 36.304).

3. Conclusion
In this contribution, we have clarified remaining further issues for DRX operations and suggested the following proposals for stage 3 discussion: 

Proposal 1. eNB configures UE’s DRX cycle without considering SA periods.

Proposal 2. UE transmits and receives PSCCH and PSSCH regardless of DRX operation.

Proposal 3. UE doesn’t transmit PSCCH during a specified transient period to reduce implementation complexity.

Proposal 4. UE can transmit PSCCH and PSSCH regardless of TA operation (specify in TS 36.321).
Proposal 5. UE can transmit and receive PSCCH and PSSCH in RRC_IDLE (specify in TS 36.304).
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