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1 Introduction
At RAN1#81 meeting [1], the following working assumptions were reached for D2D Relay discovery:
Working Assumption:

· At least if PSDCH is used for Relay discovery 

· A UE (i.e. at least the remote UE, FFS in RAN2 whether it can also be the Relay UE) can perform measurements for PC5 link quality between Relay UE and remote UE using DMRS of PSDCH transmission, only on resources on which the CRC passes.

· At least RSRP measurement for PC5 link quality is specified

· RAN1 assumes that any RSRP filtering only takes place across resources with the same decoded ID 

· FFS if RSRQ or other link quality measurement(s) is to be specified for PC5 link quality

· FFS what constraints (if any) are specified on power offset between  PSDCH and PSSCH from a given Relay 

· If PSDCH is not used for Relay discovery, details are FFS

In this contribution, we discuss the second ‘FFS’ for the power offset between PSDCH and PSSCH from a given Relay. Different options for the power offset are discussed. The remaining details of PC5 measurements are discussed in companion paper [3], the necessity of using Uu link for relay selection is discussed in companion paper [4], the D2D communication group priority is discussed in companion paper [5].
2 Power offset options between PSDCH and PSSCH for Relay discovery
Design implication from Rel-12
In Rel-12, when in coverage, the transmission powers of the PSDSCH and PSSCH are controlled independently from each other by the eNB with TPC and UE-specific PO and alpha. 

At the eNB side, the transmission power of sidelink can be controlled for each UE and for each D2D transmission cases (discovery or communication, mode 1 or mode 2). It is crucial to reduce sidelink transmission impact on the cellular traffic. This capability needs to be kept in Rel-13 in order to minimize the impact of D2D on cellular.
Observation 1: It is desirable to keep the Rel-12 flexibility of having the operator controlling the D2D transmission power.
Principle of power offset indication

In this section, we discuss the constraints on power offset between PSDCH and PSSCH for a given relay. Different options are discussed. 
For relay discovery, the RSRP of PSDCH is used to select the best suitable relay UE. However, the RSRP of PSSCH will have an offset ΔTxP (notations are as below):
RSRPPSDCH = TxPD - PL

RSRPPSSCH = TxPC – PL

ΔTxP = = TxPC - TxPD
RSRPPSSCH = RSRPPSDCH + ΔTxP
As described above, the power offset ΔTxP will be determined by:

· PSDCH and PSSCH PO, alpha value
· PSSCH transmission bandwidth

· PSSCH transmission mode

· The pass loss PLc
Before the transmission of PSDCH, the candidate relay UEs should know the PO and alpha value for PSDCH and PSSCH, but not know the TPC command. In the following, different options for power offset between PSDCH and PSSCH are discussed. 
Option 1: fixed power offset value
Another option is to set a fixed power offset value between PSDCH and PSSCH channel. If the remote UE receives signals from multiple candidate relay UEs, it can select the best candidate UE based on the PSDCH RSRP since the power offset is a fixed known value.
This option has the following advantages and disadvantages:

· Pros: simple. The remote UE can use the received PSDCH RSRP and the fixed power offset to choose the most suitable relay UE.

· Cons: limit the eNB ability to control the PSDCH transmitting power, may introduce potential interference to the cellular link. In addition, if the PSSCH power changes, the PSDCH transmission power changes as well. Hence, the PSDCH coverage range will vary according to the PSSCH transmit power. 

Option 2: configured cell specific power offset value 

A cell specific power offset value for relay discovery could be set. If this option is used, the cell specific power offset value should be indicated to the remote UE.

Option 3: configured UE specific power offset value 
The most flexible method is to configure the UE with a specific power offset value.
This option has the following advantages and disadvantages:
· Pros: flexible, does not affect the eNB power control behavior for sidelink, and does not impact the relay UE selection.

· Cons: UE specific power offset value needs to be signaled to the remote UE.

The five options are summarized in Table 1.
Table 1: Summary of different options for power constraints
	option
	Standard effort
	interference to the cellular link
	Reliability for relay selection
	Possible signalling

	Option 1: fixed power offset
	No
	cannot be controlled
	low
	N.A.

	Option 2: configured cell specific power offset
	Yes
	can be partly controlled
	acceptable
	Cell-specific signalling

	Option 3: configured UE specific power offset
	Yes
	Can be controlled completely
	best
	UE-specific signalling


According to the above analysis, we propose: 

Proposal 1:  For relay selection, a per-UE power offset between PSDCH and PSSCH is configured.
Signaling indication method

The signalling indication method should consider both the in coverage and out-of-coverage scenario. For in coverage scenario, the eNB can indicate the power offset. For out-of-coverage scenario, the remote UE has to obtain the value from another UE. It can be obtained from the relay UE using the PSDCH. The PSCCH would be another good candidate. The PSSCH could also be used in theory, but that would be a significant overhead for sending one single offset value.
Proposal 2: PSDCH can be used to indicate the power offset value.
If M bits are used to indicate the power offset value, a CRC mask on the PSDCH can be used to indicate the M bits power offset value, or the payload can be increased by slightly increasing the coding rate with additional M bits.
Proposal 3: the M bits power offset value information can be indicated on the PSDCH. 
3 Conclusions

In this contribution, we discussed the second ‘FFS’ for the power offset between PSDCH and PSSCH from a given Relay. Different options for the power offset have been discussed. Our conclusions are as follows:
Observation 1: It is desirable to keep the Rel-12 flexibility of having the operator controlling the D2D transmission power.
Proposal 1:  For relay selection, a per-UE power offset between PSDCH and PSSCH is configured.

Proposal 2: PSDCH can be used to indicate the power offset value.

Proposal 3: the M bits power offset value information can be indicated on the PSDCH. 
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