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1. Introduction

In last RAN4 #72bis meeting, some agreements have been approved on RRM requirements for D2D. In this contribution, the remaining issues will be discussed and some proposals are provided based on the discussion.

2. Discussion
2.1. Impact on E-CID measurement due to D2D
The RRM requirements for D2D are split in RRC_IDLE state, RRC_CONNECTED state and Out-of-Coverage (OoC) requirements. As it was agreed in [1], for D2D-capable UE in RRC_IDLE state, the existing requirements should be met. For D2D-capable UE in OoC state, the requirements are FFS subject to RAN1 agreement. However, for D2D-capable UE in RRC_CONNECTED state, there are some remaining issues, e.g., for existing E-CID measurement requirements as below.
· Existing UE Rx-Tx time difference measurement requirement

· Whether the network has to provide an UL subframe is FFS
As it is known, the E-CID positioning calculation is performed at ESMLC, using UE Rx-Tx time measurement difference and eNB Rx-Tx time measurement difference. From UE perspective, the corresponding measurement accuracy requirements are specified in TS36.133 clause 9. So in order to make sure the UE Rx-Tx time difference measurement should be performed on the rails, the network should provide enough UL subframes during the measurement period of UE Rx-Tx time difference measurement. From former simulation results [2] we can see that at least 5 samples are needed with different measurement bandwidth. So to fulfil the existing measurement requirements, we proposed the network should provide at least [5] subframes (both uplink and downlink) during the measurement period of UE Rx-Tx time difference measurement.
Proposal 1: The network should provide at least [5] subframes (both uplink and downlink) during the measurement period of UE Rx-Tx time difference measurement.
2.2. Interruption to E-UTRAN due to D2D operation

In RAN4 #72bis meeting, some agreements have been approved in an agreed WF [3], in which interruption due to RRC reconfiguration procedure is captured:

· A D2D communication and discovery capable UE in RRC_IDLE and RRC_CONNECTED states is allowed to interrupt PCell UL and DL on 1 subframe during the RRC reconfiguration procedure that includes the configuration message proseDiscConfig or proseCommConfig 
· For D2D discovery capable UE is allowed to interrupt PCell UL and DL on 1 subframe before and after the discovery subframes for switching between D2D and WAN or turning on/off the second receive chain if UE has multiple receive chains 

In our opinion, some clarifications should be made on the statements above. Firstly, configuration message including proseDiscConfig or proseCommConfig is RRC dedicated message. UE in RRC_IDLE state could not receive any RRC dedicated message. So the interruption caused by RRC configuration procedure should only be defined in RRC_CONNECTED state. Secondly, for D2D-capable UE participating D2D discovery, as the resource pool assigned for D2D discovery may not occur frequently. For power consumption saving, on reception of the RRC configuration for D2D discovery, UE does not have to turn on or tune its receiver to the uplink frequency layer at once. In other words, UE could turn on or tune its receiver to the UL frequency layer right immediately before the corresponding D2D discovery subframe. The interruption caused by this operation is captured in the second bullet above. So we think that interruption due to RRC configuration procedure for D2D discovery configuration is unnecessary and the statement in the agreed WF should be revised to: A D2D communication capable UE in RRC_CONNECTED state is allowed to interrupt PCell UL and DL on 1 subframe during the RRC reconfiguration procedure that includes the configuration message proseCommConfig.
Proposal 2: Interruption due to RRC reconfiguration for D2D only applies for D2D capable UE performing communication in RRC_CONNECTED state. 

2.3. D2D transmissions requirements

In RAN4 #72bis meeting, a WF [4] was agreed:

· D2D UE in RRC_IDLE state shall use eNB DL timing for D2D transmission 

· D2D UE Tx transmission timing

· When timing reference is eNodeB 

· If DL timing is used, requirement as specified for PRACH shall apply

· If UL timing is used, requirement as specified for PUSCH shall apply

· When timing reference is another source ( e.g. D2D synch source)

· FFS subject to RAN1

· When the D2D UE is in Out-of-Coverage

· Timing is FFS subject to RAN1 

· D2D transmissions are allowed during WAN measurement gaps when the gaps are not used for WAN measurement. 

In this section, we will focus on the FFS parts in the WF. It was agreed in RAN1 that when a UE synchronizes to other sidelink synchronization source (i.e. another D2D-capable UE) rather than eNB, it should utilize the sidelink synchronization source as a timing reference for transmission. Due to the mobility of the couple UEs, the received subframe timing might change at any time. However, it is also RAN1 agreement that the D2DSS repetition period is 40ms. Thus UE could resynchronize to the reference synchronization source with period multiples of 40ms. The exact synchronization period is FFS. With appropriate synchronization period, UE does not have to adjust its transmission timing during the synchronization period.
As a result, for transmission requirement of D2D capable UE with sidelink synchronization source, we propose that the requirements as specified for PRACH should apply. 

Proposal 3: For D2D-capable UE using timing of sidelink synchronization source for transmission, requirement as specified for PRACH should apply.
For those D2D-capable UE in Out-of-Coverage, there are two cases, which are:

1) UE has already synchronized to other sidelink synchronization source,

2) UE has no synchronization source.

For the first kind of UE, it is straight forward that requirement in proposal 3 should apply. For the second kind of UE, as it is unaware of any timing information, we think it is meaningless to discuss the transmission timing error requirement.

2.4. Synchronization requirements for D2D

As transmission timing requirements are discussed in section 2.3, we mainly discuss the D2D sidelink reception synchronization requirement.

Similar with UE downlink reception from eNB, D2D UE participating in sidelink reception first of all has to perform reception synchronization with the source D2D UE. According to the agreement from RAN1, D2D capable UE would transmit D2DSS and PD2DSCH, which are used for D2D sidelink reception synchronization. We think it is necessary to study the requirements of D2D reception synchronization. Besides, we also suggest that the methodology of specifying cell/TP identification requirement also applies here. Firstly, we need to discuss the typical scenario for D2D reception synchronization, e.g., side condition, channel model and D2DSS pattern including allocation in RB, repetition period, etc. Some of these are subject to RAN1 agreement. Secondly, we propose that interested companies carry out corresponding link level simulation to evaluate the synchronization performance. Based on the simulation results, corresponding requirement could be derived from the evaluation of the performance metrics below.
Performance metrics:

-
Criterion of successful event: correct D2DSS acquisition 

-
Required successful event ratio: 90%

-
Expected outcome from simulator: D2DSS acquisition delay

Proposal 4: Encourage interested companies to discuss the typical scenario for D2D sidelink synchronization and carry out corresponding simulation to evaluate the related performance.
3. Conclusions

Based on the discussion, the following proposals are made in this contribution. 

Proposal 1: The network should provide at least [5] subframes (both uplink and downlink) during the measurement period of UE Rx-Tx time difference measurement.

Proposal 2: Interruption due to RRC reconfiguration for D2D only applies for D2D capable UE performing communication in RRC_CONNECTED state. 

Proposal 3: For D2D-capable UE using timing of sidelink synchronization source for transmission, requirement as specified for PRACH should apply.
Proposal 4: Encourage interested companies to discuss the typical scenario for D2D sidelink synchronization and carry out corresponding simulation to evaluate the related performance.

4. Proposed Wayforward

Based on the analysis it is proposed the following wayforward.

Proposal 1: The network should provide at least [5] subframes (both uplink and downlink) during the measurement period of UE Rx-Tx time difference measurement.

Proposal 2: Interruption due to RRC reconfiguration for D2D only applies for D2D capable UE performing communication in RRC_CONNECTED state. 

Proposal 3: For D2D-capable UE using timing of sidelink synchronization source for transmission, requirement as specified for PRACH should apply.
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