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1   Introduction
In RAN1#89, agreements about sidelink power control are as follows:

Agreement
· For sidelink power control for FeD2D, unless instructed by TPC command from the eNB, the UE transmits at a power no larger than the calculated power based on open loop power control between the UE and the eNB as described in Section 14.1.1.5 of TS 36.213
· Maximum power of sidelink transmission, and open loop power control parameters (P0, alpha) are configured by eNB.

· For out of coverage operation power control parameters (P0, alpha = 0) can be pre-configured

· FFS if UE is not required to monitor DL

Agreement
· UE can set transmit power below the upper limit based on UE-UE channel propagation conditions
· FFS details and specification impact (e.g. whether the power setting can be up to UE implementation or mandated by specification)
In this contribution, we will discuss the remaining issues about sidelink power control.

2   Discussion
According to the agreements at RAN1#89, the UE transmit power can be set by two steps:
Step 1: The UE may set the upper limit power based on open loop power control between the UE and the eNB
Step 2:  The UE may set it’s transmit power below the upper limit based on UE-UE channel propagation conditions.
So, we further discuss the sidelink power control method in more details..

2.1 The upper limit of sidelink transmit power

When a UE communicates with other UE in sidelink, the UE transmit power should not interfere with the receiver of the eNB in UL, respectively. The UE transmit power can be set according to the configured or pre-configured parameters (P0, alpha) as described in the agreement at RAN1#89. If the UE is not required to monitor DL，then the UE cannot acquire the power control parameters (P0, alpha) configured by the eNB directly. In the feD2D scenario, the Relay UEs are always in-coverage, which means that it needs to relay the signal or data to eNB from the Remote UE or relay the signal or data to the Remote UE from eNB. Furthermore, the Relay UE should always be required to monitor DL to communicate with eNB. However, the Remote UE may not need to monitor DL because it has to establish connection with the Relay UE and does not need to communicate with eNB directly.

Nevertheless, if the Remote UE is not required to monitor DL, then the open loop power control parameters (P0, alpha) can be pre-configured or indicated by the Relay UE for the Remote UE, which has SL reception capabilities. If the parameters need to be indicated by the Relay UE, the Relay UE can transmit the parameters (P0, alpha) from eNB to the Remote UE or just inform the Remote UE of its own power control parameters because the Remote UE is adjacent to the Relay UE.

Proposal 1: The Relay UE is always required to monitor DL and the open loop power control parameters (P0, alpha) are configured by eNB.
Proposal 2: For the Remote UE that is not required to monitor DL, but have SL reception capabilities, the open loop power control parameters (P0, alpha) can be indicated by the Relay UE.

2.2 The sidelink power control

Sidelink power control for feD2D should take into account propagation characteristics between Relay UE and Remote UE. During the legacy UL power control operation, the transmit UE gets its power control parameters (P0, alpha) and the Uu link path-loss, then set its UE transmit power. Similarly for feD2D, the transmit UE can set its sidelink transmit power according to the sidelink open loop power control parameters (P0’, alpha’) and at the same time the path-loss between UE-UE should also be considered.

2.2.1 Sidelink power control parameter requirement
The sidelink power control parameter can be configured by eNB or UE or pre-configured as shown in the following three cases:

Case1: When the UE is in-coverage, the UE can establish connection with eNB and then the eNB can configure the parameters according to the scenario, UE relative position, etc.

Case2: The Relay UE and Remote UE can establish connection in sidelink and then the receiver UE can indicate the sidelink power control parameters (P0’, alpha’) to the transmit UE.
Case3: The sidelink power control parameters (P0’, alpha’) can be pre-configured.

Proposal 3: The sidelink power control parameter (P0’, alpha’) can be configured by eNB or UE or pre-configured.
2.2.2 Sidelink power limit evaluation

It has been agreed at RAN1#89 that sidelink power control should take into account propagation characteristics between Relay UE and Remote UE. This means that the path-loss between Relay UE and Remote UE should at least be considered. In the Uu link, the path-loss can be evaluated by the received reference signals. But, such reference signals are not defined in sidelink. Considering that, we can evaluate the path-loss by making use of the existing sidelink signals or channels such as discovery, PSCCH or PSSCH.

Proposal 4: The existing signal or channels can be used to evaluate the sidelink path-loss between Relay UE and Remote UE.
2.3 The sidelink power control operation between Relay UE and Remote UE

When the upper power limit of the transmit UE is set as described in section 2.1, it is feasible for the sidelink transmit power to be set according to section 2.2.

Therefore, when the UE is in-coverage, the sidelink transmit power can be indicated by eNB.

However, for the Relay UE, it can measure the sidelink path-loss and then set the sidelink transmit power according to the sidelink open loop power control parameters (P0’, alpha’). The calculation for UE transmit power is described in 3GPP TS 36.213, section 14.1.1.5 and can be used as a reference.

Moreover, for the Remote UE that has SL receive capabilities, it can measure the sidelink path-loss and then set the sidelink transmit power according to the sidelink open loop power control parameters (P0’, alpha’).

However, for the Remote UE that has no SL receive capabilities, the sidelink path-loss measurement from the Relay UE can be indicated in DL.
3   Conclusion
In this paper, the sidelink power control issues were discussed and the following proposals are given:
Proposal 1: The Relay UE is always required to monitor DL and the open loop power control parameters (P0, alpha) are configured by eNB.
Proposal 2: For the Remote UEs that are not required to monitor DL, but have SL reception capabilities, the open loop power control parameters (P0, alpha) can be indicated by the Relay UE.

Proposal 3: The sidelink power control parameter (P0’, alpha’) can be configured by eNB or UE or pre-configured.

Proposal 4: The existing signal or channels can be used to evaluate the sidelink path-loss between Relay UE and Remote UE.
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