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1. Introduction
Until the last meeting, there have been the following agreements as a result of discussion on D2D SA and Data power control. In this paper, remaining issues on power control in our perspective are addressed and relevant solutions are recommended as well.
Agreement (RAN1#78):

· In D2D WI in Rel-12, no change in 36.213 to PC for cellular UL transmissions compared to Rel-11

Agreement (RAN1#77): 

· For all UEs, 1-symbol gap is used in every D2D transmission subframe.

· UE drops the entire D2D transmission in subframe n if a D2D transmission without TA is scheduled in subframe n and a transmission with TA>1 symbol is scheduled in subframe n+1.

· FFS whether any special consideration is needed for “a transmission with TA > 1 symbol” when the WAN UL transmission is on a different carrier. 

2. Power control of SA and Data transmission
2.1. Configuration of power control parameters

In the last meeting, there was a conclusion that TPC field in D2D grant is not used for instantaneous closed loop power control any more. To be specific, instead of legacy TPC usage, the 1-bit TPC field was agreed to be used only for the purpose of indication on whether to use OLPC operation or Maximum Transmit Power (MAP) operation for SA or Data transmission in D2D TX UE perspective. In case that OLPC operation is indicated by the 1-bit TPC field, UE will transmit SA and/or Data by utilizing OLPC parameters configured by RRC signals. 
One remaining issue to be decided is on whether OLPC parameters such P0 and alpha (α) are configured separately or commonly for SA and Data. In general, considering that characteristics of SA resource pools are quite different from that of Data resource pools in terms of the transmission timing (e.g., DL timing for SA but UL timing for Mode 1 data), the target BLER, and so on, so it would be better to configure open loop power control parameters for SA and Data transmission separately. On the other hand, in case that maximum available power transmission is indicated by D2D grant in Mode 1, UE just transmits both SA and/or Data with maximum available power. 
The aforementioned concept of independent setting of OLPC parameters for SA and Data can be extended to multiple resource pools which are agreed as follows in the last meeting. It is possible to configure different setting of OLPC parameters to different resource pools given that the characteristics of resource pools, e.g., target range differs from each other. In other word, power control parameter setting of one resource pool is independent of that of other resource pool.

Agreement(RAN1#78):

· From the UE perspective, at any given time instant, up to 4 discovery transmission pools can be independently configured, each of which may be configured for either of the discovery types

· From the UE perspective, at any given time instant, up to 4 mode 2 SA transmission pools can be available for selection at L1 

· From the UE perspective, at any given time instant, up to 4 mode 2 data transmission pools can be available for selection at L1 

· Note that there is a 1:1 association between an SA pool and a data pool, which is (pre-)configured for the receiver. 

· The UE shall not expect to be (pre-) configured with SA pools which overlap. 

Another remaining issue is how to determine the D2DSS and PD2DSCH transmission power. It seems very natural to use OLPC operation to D2DSS/PD2DSCH transmissions as same as other D2D signals/channels. However synchronization signal is very essential to system operation and occasionally power setting itself could give a large impact on system performance, the values of each power control parameters should be determined very carefully. Thus, it can be a solution to configure an independent set of OLPC parameters for D2DSS and PD2DSCH. If D2DSS/PD2DSCH parameters need to be associated with a set of parameters configured for other D2D signal/channels, power adjustment by means of an offset value should be considered.
Proposal 1: Open loop power control parameters for SA and Data transmission are configured separately
Proposal 2: Different power control settings are applied to different resource pools

Proposal 3: OLPC is applied to D2DSS/PD2DSCH by using an independent set of parameters or by using an offset value with the parameter set configured for another D2D channel.

2.2. Handling the power-limited case in multiple carriers

Apart from power control in single carrier, there are different issues on D2D power control to be tackled in case of simultaneous transmission over two carriers. One of them is to handle problem in power limited case when both WAN and D2D transmission from different carriers occur at the same subframe timing with or without timing jitter. Feasibility of the simultaneous D2D and WAN TX is discussed in [1], and we note that this power limited case happens only when the UE supports such simultaneous transmissions in the two carriers. Figure 1 show potential power limited case due to simultaneous transmission of WAN and D2D from two carriers. That is the case that sum of WAN TX power at CC1 and D2D TX power at CC2 exceeds the maximum transmission power of this UE. Therefore it is necessary to define UE operational procedure in this case. One of possible solutions would be to reduce D2D transmission power at CC2 in case of transmission power limitation. As a specific example, transmission power reduction can be applied only to the overlapped period, for example, if the overlapped period is relatively small. Such partial power reduction has the benefit of maintaining D2D transmission power as much as possible, but it requires additional transient period for changing power which incur other UE implementation issues as well as interference to other channels. On the contrary, transmission power reduction can be applied to the whole D2D subframe, so that transmission power keeps a certain constant level of power during the subframe. This is in line with the subframe-level operation of the agreement quoted in Section 1 and has the benefit that no intra-subframe power transition is required. Considering the implementation impact and the consistency of the subframe-level D2D operations, power reduction over whole subframe can be the baseline when the power-limited case happens. Partial power reduction can be considered when the overlapping duration is marginal like the case of multiple TAGs in Rel-11 UL CA.
In relation to the above power reduction issue, another issue may be derived in case when the power difference between WAN TX and D2D TX is too large. For one example, D2D transmission power level after power reduction could become too small to transmit D2D signal together with high power WAN signal. If necessary, this gap can be discussed and defined in RAN4 after considering performance testing and/or implementation feasibility issue. 
Proposal 4: In case of potential power limited case due to simultaneous transmission of WAN and D2D from two carriers, proper power control mechanism is required, i.e. D2D transmission power reduction during the overlapped time or the whole subframe.

Proposal 5: Further discussion on allowable transmission power gap between WAN and D2D transmission is needed in view points of D2D power reduction.
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Figure 1: Potential power limited scenario due to overlapped transmission from two carriers
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Figure 2: D2D transmission with power reduction due to TX power limitation
3. Conclusion
Proposal 1: Open loop power control parameters for SA and Data transmission are configured separately
Proposal 2: Different power control settings are applied to different resource pools

Proposal 3: OLPC is applied to D2DSS/PD2DSCH by using an independent set of parameters or by using an offset value with the parameter set configured for another D2D channel
Proposal 4: In case of potential power limited case due to simultaneous transmission of WAN and D2D from two carriers, proper power control mechanism is required, i.e. D2D transmission power reduction during the overlapped time or the whole subframe.

Proposal 5: Further discussion on allowable transmission power gap between WAN and D2D transmission is needed in view points of D2D power reduction
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